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The biggest city on the river Rhine is Cologne, Germany
with a population of more than 1,050,000 people.

R It is the second-longest river in Central and Western
« T /)LDOversensitivity | Europe (after the Danube), at about 1,230 km (760 mi)V
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« Semantically Equivalent
Adversarial rules (SEARSs)
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[ What color is the sky? L

[ Which color is the sky? L

Rule r(What NOUN - Which NOUN)
2018/9/10 ACL2018F A=@K



Semantically Equivalent Adversaries
(SEAS)
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c By FEREE N LIZHIR - WENERIC & b Paraphrasing
[Mallinson et al., 2017]
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S(x,x") = min| 1, t R
P(x|x)
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Good moviel  /ranslators Back translators — Good film
en - fr Bon film! fr - en Score
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Semantically Equivalent Adversarial Rules
(SEARS)
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Q: What-is What’s this? r1: WP is = WE’s rl ®
A: Peg Cat r2: What is - What’s r2 rl
Q: What Which color is it? r3: color = colour r3 w Bugs
A: Blie Red r4: What NOUN = Which NOUN rd
ro: What = Which r3 4
SEARs = 1 )7 )L
SEAs V=& r = (a - ) Frvy
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Semantically Equivalent Adversarial
(SEARS)

BEHHD S IL—IL A EBENERK

Rules

Q: What is What’s this? F1: WP is = WE’s rl °
A: Dog Cat r2: What is » What’s r2 rl
Q: What Which color is it? r3: color = colour r3 Bugs
A: Blue Red r4: What NOUN —» Which NOUN rd
r5: What—Which 3 .
SEARs = 1 )7 )L
SEAs IW—IUERE r = (a > ¢) 22 Fzv Y
- IL—ILt -y k DEIR
1 )L—ILty b DFER
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E[I[S(x,7(x)) > 7] =1-6 (Iixindicator function)
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. RI%EB 2 111&%{5@ r(z)) such that S(x,7(x)) > tand f(x) # f(x")
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Semantically
(SEARS)

- quivalent Adversarial Rules

ZEAD S IL—IL A EBENE R

Q: Whatis What’s this? r1: WP is = WP’s rl ®
A: Pog Cat r2: What is » What’s r2 rl
Q: What Which color is it? r3: color = colour r3 Bugs
A: Blue Red r4: What NOUN —» Which NOUN r4
r 5+ What—-Which r3
!
e SEARs ~ = 1 7L
SEAs IL—IUER r = (a - ¢) 2 Fv 7
NT~N=a7J)b--Fzzvy
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« Machine Comprehension (SQuAD) BiDAFE T JL [Seo et al., 2017]
 Visual QA (Visual7W-telling) AttentionE7 /L [Zhu et al., 2016]

« Sentiment Analysis (Movie Review) fastText®E 7 /L [Joulin et al.,
2016]
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SEAR Questions / SEAs f(x) Flips
WP VBZ— What-has What’s been cut? Cake Pizza 339
WP’S Whe+ts Who's holding the baby Weman Man
What NOUN—  What Which kind of floor is it? Weed Marble 399,
Which NOUN  What Which color is the jet? Gray White
color —scolour What eelor colour is the tray?  Pink Green 790,

What eelor colour is the jet? Gray Blue
ADV 1s— Wherets Where's the jet? Sky Airport 2 1%
ADV’S Hew-is How’s the desk? Messy Empty
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Human Human + SEA

m Human mwmSEA mHuman + SEA
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Original SEA .
Where are the men? Where are the males? * % Ej] iﬁi 9 ) O
What kind of meat is on the What sort of meat is on the
boy’s plate? boy’s plate?

) \ c ANRIIZ/NE AT HEIZR LD
~EN AR NIEWD, MisEx ZE R T
Original Human-generated SEA U YH}T/? % % Z\_ 7’: U -(\\ % %)

L

How many suitcases? How many suitcases are sit-
ting on the shelf?
Where is the blue van? What is the blue van’s loca-

tion?
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Individual predictions Rules

Try different rules

List of POS tags
Replace first instance of:
What NOUN
With:

Which NOUN Submit

Saved Rules

replace(Who is, Who's) =
replace(color, colour)
Total Mistakes Mistakes if you save

current rule
- —
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Rules to evaluate

List of POS tags

Please look at the rule results on the right.
The current rule is:

replace(What NOUN, Which NOUN)

Does the current rule induce a bug?
No Yes

Progress

1 of 20.
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replace(What NOUN, Which NOUN)

Results

&
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Mistake examples

Original

Q: What color are the pots ?

b) Black
¢) White.
d) Gold.

Q: What color is the lampshade ?
Answer:

b) A bright red
c) A subtle green
d) A vivid orange.

Q: What animal is running in the background ?
Answer:

d) A dog.|

Compact

After rule

Q: Which color are the pots ?
Answer:
a) Silver.
b) Black

d) Gold.

Q: Which color is the lampshade ?
Answer:

a) A light yellow.

b) A bright red

c) A subtle gr eenJ

d) A vivid orange

Q: Which animal is running in the background ?
Answer:
a) A dog.
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16.9

14.2

10.1

3
m Experts m SEARs m Finding Rules m Evaluating SEARs
(Expert) (SEARS)
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7—_\\_ & 75? EjJ[I L Ta E?—%——‘Iﬁ - - What NOUN—
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color —colour

CEFLOMEAEBILTHS
Z e, NI HHERR 12.6

ADV 15—
ADV’S

1.4

Flipped Error rate

m Original m Augmented
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