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Table 1: Definition of machine reading comprehension.

Machine Reading Comprehension

Given the context C' and question (), machine reading comprehension tasks ask the
model to give the correct answer A to the question () by learning the function F such

that A = F(C, Q).

. (Liug, 2019)
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o Blas ) EEE AR E 2 DIEE RS (Dataset) _EARIIE R H1T,

* SQUAD 2.0 (rajpurkar.github.io)

The Normans (Norman: Nourmands; French: Normands; Latin: Normanni) were
the people who in the 10th and 11th centuries gave their name to Normandy, a
region in France. They were descended from Norse ("Norman" comes from
"Norseman") raiders and pirates from Denmark, Iceland and Norway who, under
their leader Rollo, agreed to swear fealty to King Charles Il of West Francia.
Through generations of assimilation and mixing with the native Frankish and
Roman-Gaulish populations, their descendants would gradually merge with the
Carolingian-based cultures of West Francia. The distinct cultural and ethnic
identity of the Normans emerged initially in the first half of the 10th century, and
it continued to evolve over the succeeding centuries.

In what country is Normandy located?
Ground Truth Answers: France France France France
Prediction: France

When were the Normans in Normandy?

Ground Truth Answers: 10th and 11th centuries in the 10th and 11th
centuries 10th and 11th centuries 10th and 11th centuries
Prediction: 10th and 11th centuries

From which countries did the Norse originate?

Ground Truth Answers: Denmark, Iceland and Norway Denmark,
Iceland and Norway Denmark, Iceland and Norway Denmark, Iceland
and Norway

Prediction: <No Answer>
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Article: Super Bowl 50

Paragraph: “Peyton Manning became the first quarter-
back ever to lead two different teams to multiple Super
Bowls. He is also the oldest quarterback ever to play
in a Super Bowl at age 39. The past record was held
by John Elway, who led the Broncos to victory in Super
Bowl XXXIII at age 38 and is currently Denver’s Execu-
tive Vice President of Football Operations and General
Manager. Quarterback Jeff Dean had jersey number 37
in Champ Bowl XXXIV.”

Question: “What is the name of the quarterback who
was 38 in Super Bowl XXXIII?”

Original Prediction: John Elway

Prediction under adversary: Jeff Dean

Figure 1: An example from the SQuAD dataset.
The BiDAF Ensemble model originally gets the
answer correct, but 1s fooled by the addition of an
adversarial distracting sentence (in blue).
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Model Original ADDSENT ADDONESENT
ReasoNet-E 81.1 39.4 49.8
SEDT-E 80.1 35.0 46.5
BiDAF-E 80.0 34.2 46.9
Mnemonic-E 79.1 46.2 55.3
Ruminating 78.8 37.4 47.7
jNet 78.6 37.9 47.0
Mnemonic-S 78.5 46.6 56.0
ReasoNet-S 78.2 39.4 50.3
MPCM-S 77.0 40.3 50.0
SEDT-S 76.9 33.9 44 .8
RaSOR 76.2 39.5 49.5
BiDAF-S 75.5 34.3 45.7
Match-E 75.4 29.4 41.8
Match-S 71.4 27.3 39.0
DCR 69.3 37.8 45.1
Logistic 50.4 23.2 30.4

Table 3: ADDSENT and ADDONESENT on all six-
teen models, sorted by F1 score the original exam-

ples. S = single, E = ensemble.

(JiaZ

, 2017)
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A FIE A | Q¥: What is the Rankine cycle sometimes called?
[F) SR e | BIFEEXNK | S: The Rankine cycle is sometimes referred to as a practical | 33.3%
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A F1EZRA] | Q: Which governing bodies have veto power?
AR EIR | BEEXNK | S: The European Parliament and the Council of the 0
)R] 1 2 R AR EM A5 European Union have powers of amendment and veto >
RRE during the legislative process.
] A)F1Z % A) | Q: What Shakespeare scholar is currently on the faculty?
AEAR B HIMAFR)V% ST S: Current faculty include the anthropologist Marshall 64.1%
&5 /AULEC | Sahlins, ..., Shakespeare scholar David Bevington.
Q: What collection does the V& A Theatre & Performance
fA)FIRIFFAERR | galleries hold?
2 ) o< R B 5 S: The V&A Theatre & Performance galleries openedin | 13.6%
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Q: What is the main goal of criminal punishment?
A A A 1E—
R S: Achieving crime control via incapacitation and 6.1%
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deterrence is a major goal of criminal punishment.
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We examine this question by conducting a ret- MRQA NewsQA MRQA NaturalQuestions MRQA DROP MRQA HotpotQA QAMR
rospective study of previously-proposed SQuUAD IRQA NewsQA QA NaturalQuestions, QA DR . MRQA HotpotQA JAMR

modeling approaches. In particular, we ask whether o

modeling approaches originally developed for and

evaluated on SQuAD are ranked similarly by 32

existing and synthesized benchmarks. o0
We say that two benchmarks have high concur- | | o r—0s7

rence if they rank a set of modeling approaches s =084 50 T=01T 5 ,

similarly, i.c., if approaches that yield performance 70 80 90 70 80 90 0 80 90 70 80 90 70 80 90

improvements on one benchmark also produce per- SQuAD EM

formance improvements on the other. To mea- ® nonpretramed models @  pre-traied models

sure concurrence between two benchmarks, we

first evaluate 20 different modeling approaches on Figure 2: Many human-constructed benchmarks have high concurrence with SQuAD, suggesting that
each benchmark—all evaluation is in-domain, us- the specific nuances that go into building human-constructed benchmarks may not drastically affect
ing each benchmark’s original i.i.d. train-test split. concurrence—natural language collected from humans may be largely sufficient for high concurrence

2 . . . . . .
Though datasets untit for producing systems on their own with SQuUAD. MRQA DROP has lower overall concurrence, but we see higher concurrence within the

can still have utility for building accurate systems when used

in conjunction with other more realistic resources (e.g., via non—pretrained and pre-trained Sllng'OllpS.

PY data augmentation).
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Q: What department store is thought to be the first in the world?
S: Bainbridge's is often cited as the world’s first department store.

Path:

. bj
first i thought MSUDIPAE,  store  hwhat
lldelete | substitute llinsert
. : bj : : :
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’ Sugawara"’“J\ (2017) WIS EAA, DA REM T (Readability) #FsEH RG22 368, EWNHENEFEFAFK
B WiEPHE T RESHEICRAME, A PYiEL. b IFsEiEs s m b RHME, Coleman-Liaufs 40 S5 2 SEHHIE

% 11 Sugawara F A (2016.2017) XS H 28 RIEIRMEFRTFRE IR T2, ARIBT AN THRERI 75 7EFEIRY MCTest
1 SQUAD AN BBRARXMTRBRZTRIENSHER, RITF—TEEBFTEZSFRSMEN.

S S S8 3 AR o A M B S o T B4 T 5 L 2 ) BT 1 A % o
FF5 R MCTesst | SQuAD | 5 R MCTest | SQuAD
1 H br R ER 6% 3% 8 A i 4% 3%
2 Hoof e 4% 0% 9 Mz 26% 42%
3 JLIRIH 49% 13% 10 i RE 8% 13%
4 B A 2% 0% 11 TCRTR 1% 0%
5 KL 0% 0% 12 LGP A 40% 28%
6 RERK AR 6% 0% 13 RS 1% 24%
7 I 28 8 & 9% 2% A 1% 3%
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that Sugawara et al. (2017) proposed for the fine-
grained analysis of RC capability. Their study also
presented an important observation of the relation

- Ave. no. of characters per word (NumChar)

between the diificulty of an RC task and prereq- Metrics r p | Metrics r p - Ave. no. of syllables per word (NumSyll)
uisite skills: the more skills that are required to - Ave. sentence length in words (MLS)
answer a question, the more difficult is the ques- Smeken GiLes | s | eeti LS L . .
tion. Based on this observation, in this work, we NumSyll - 0.057 0.161 | Coleman  0.140 0.001 - Proportion of words in AWL (AWL)
assu.me that the number of skjl,ls e to’ an. MLS 0.416 0.000 | DC/C 0.188 0.000 - Modifier variation (ModVar)
swer a question is a reasonable indication of the I?A\Z;JVar 8(1);51 8(5)22 S:\/,S,ar g (l)zé 8(5)(1); - No. of coorc.iina.te phrases per sentence (CoOrd)
difficulty of the question. This is because each : : : : - Coleman-Liau index (Coleman)
skill corresponds to one of the functions of an NLP F-K 0.343 0.000 | Words 0.355 0.000 - Dependent clause-to-clause ratio (DC/C)
system, which has to be capable of that function- _ . . - Complex nominals per clause (CN/C)
ality. Table 6: Pearson’s correlation coefficients (r) with _ Adverb variation (AdvVar)
Our second class defines metrics for “text ease the p-values (p) for the readability metrics and - _
of processing,” namely the difficulty of reading number of required prerequisite skills for all ques- ~ Table 1: Readability metrics. AWL refers to the
the text. We regard it as readability of the text in tions in the RC datasets. Academic Word List.*

terms of syntactic and lexical complexity. From
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