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Already have an account?

amazon mechanlcal turk \ —— S I 55 & Woriee | Recuesber

FICH \xr..!.: nte I ence " Y our A@Uﬂt H HITS

Introduction | Dashboard | Status | Account Settings

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it’s convenient.

37,649 HITs available. View them now.

Make Money Get Results

by working on HITs from Mechanical Turk Workers
HITs - Human Intelligence Tasks - are individual tasks that Ask workers to complete HITs - Human Intelligence Tasks -
and get results using Mechanical Turk. Reqgister Now

you work on. Find HITs now.

As a Mechanical Turk Requester you:

e Can work from home e Have access to a global, on-demand, 24 x 7 workforce
e Get thousands of HITs completed in minutes

e Choose your own work hours
e Get pa|dyfor doing good work e Pay only when you're satisfied with the results

Find an Work Earn Fund your Load your Get
interesting task money account tasks results

0w

more about being a Requester

As a Mechanical Turk Worker you:

or learn more about being a Worker or learn
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amazonmeChan|Cal turk Your Account HITs Qualifications :3;3:;?::3

All HITs | HITs Available To You | HITs Assigned To You

HITs N 0.00

Timer: 00:00:00 of 5 minutesWant to work on this HIT? ~ Want to see other HITs? Total Earned: Unavailal

| Accept HIT | | Skip HIT | Total HITs Submitted: 0

Enter Postmark & Stamp Information for a Postcard
Requester: Cardcow

Reward: $0.01 per HIT HITs Available: 2

Duration: 5 minutes
Qualifications Required: Data Entry for Postcards has been granted

\
~

Enter Postmark & Stamp Information for this card

—%&}@Osf Card ix%

—3 ‘.— 2. M
H o {
3
%‘
3
&
This side for address,
Postmark City: Postmark State: Postmark Date:  Postmark Year: Stamp: (Ex: lc, 2c,

(or Country) (Ex: Nov-09) (Ex: 1909) half penny)

(month & day)




I‘\ \el\'h

Postmark City:
Postmark State:

- Postmark Date:
4 Postmark Year:

Stamp:

$ 0. 01

Barre

MA

Oct-11

1886

1c




Who are the Turkers?

* Requesters are given very little information about
Turkers - basically just a serial number

* No names, no demographic information (like what
languages they speak)

* Cannot assume that they have a particular set of
skills

* They should be treated as non-experts
* Quality control is a major challenge

* [t important to design tasks to be simple and easy to
understand



MTurk for Natural Language Processing

Snow, O'Connor, Jurafsky and Ng’'s EMNLP 2008
paper pioneered the use of Mechanical Turk for NLP

4 I

e Affect Recognition |fear("Tropical storm threatens NYC") >
fear("Awesome goal for Beckham”)

N )

* Word Similarity [sim(man, boy) > sim(man, rooster) j

g :
e Textual Entailment |If ‘Microsoft was established in Italy in 1985”

then “Microsoft was established in 1985”7
N

* Word Sense E‘the West Bank” v. “the Bank of America” j

‘denoted happens before collapsed in: )

* Temporal Annotation |“The condemned building collapsed when
(the crew detonated the charge.”




NLP Annotation

Q word similarity o RTE | anger
o | B ' g
§. °
3 g £ .
gog g%n‘/—fﬂ gﬁ Combine non-expert
3 R g judgments for high
2 4 6 8 10 © 2 4 6 8 10 o > i 6 810 I . . h
petorelatier WoD 2 fear ~corre ation with experts
8 - o
8° 88 §2
§§ o £°
‘°°J gg _.__’___,-___9§
* eoton® T T len® © e
RTE before/after Weight w/ small amount
23
= 0
4 Cost to gather 21,000 labels

for five NLP tasks




Other NLP applications

I LOS ANGELES
* Workshop on Using Mechanical Turk for Speech
and Language Applications

* 35 researchers spent $100, wrote papers, and
distributed their data

 Mark Dredze and | wrote an overview paper
digesting the results



5100 Challenge

LOS ANGELES

® Traditional NLP tasks ® Information Retrieval
» WSD, RTE, NLG, common » TREC style annotations
sense knowledge ® Information Extraction
® SPeeCh and Vision » Relation extraction, NER
» Transcribed speech, accented ® Machine Translation
speech, handwriting OCR » Paraphrases, alignments,

® Sentiment, Polarity, Bias training and eval sets, rule

» Cross language, blogs cleaning

11
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Statistical machine translation

* Translation rules are learned bilingual texts using
machine learning techniques

Arabic English
—_ Torture is still being practised on a wide
pesly Bl e usles Jls Y ulaills Sgallje

8 e e (90 Hlaia¥ g JWEieY | e lilee AT

Ly

Arrest and detention without cause take
place routinely.

 eaload | delaills 8 pradls dadll odg olag

This is a time for vision and political
courage

Chinese

English

FeE BER R Tl £

- KIREE 8K

China's energy and raw materials
production up.

FEER ZX PHIE B % # 88 AR SET .

ANC calls for steps to prevent deaths in
police custody .




Training data vaires by language

1000M
200M
S50M
1.5M
u
French-English Arabic and Chinese  European Urdu

1079 word webcrawl DARPA GALE Parliament

14



How to Improve Machine Translation

>
©
= @ Better Models
15
S
T 10 ® More data
7p)
C
©
= )
0
1 20000 40000 60000 82000

Bilingual training data




Can Turkers Translate?

Urdu

LDC Translation

Turk Translation

1994 (31uil ve bt ul ue
8 Lo, sa Ll (oS il
et ol sile (g3l JLow ASY
il g9 Gman S (oS bl
Lo ol Kol (s (day e
M

Olesil 250 aSY 6 8 s
5251 e Oeia] (uatilin i
ol o Bla LS Gunian iy
cile (dilily) (i puad S obaa
ol e

ot BS B onnle S anad )i
O ot abe mled el Sl S
S pbha Gul S by 5y o
s 5l S oS el S

In 1994, the remains of
early human beings who
were believed to be eight
hundred thousand years
old were discovered who
were given the name
homo antecessor meaning
the 'founder man'.Prior to
this, the six hundred
thousand years old man,
called homo
heidelebergenisis in
scientific terms, was
believed to be the earliest
resident of this area.

In 1994, the remains of
pre-historic man, which
are believed to be
800,000 years old were
discovered and they were
named ‘Home
Antecessor’ meaning ‘The
Founding Man’. Prior to
that 6 lac years old
humans, named
as Homogenisens in
scientific terms, were
beleived to be the
oldest dewellers of this
area.

16




Professionals versus Turkers™

*Without Quality Control

47

42

37

32

27 1

22 - -

LDC Machine Turker
professional Translation average

translation 17



Avoiding dieting to
prevent from flu

abstention from
dieting in order to
avoid Flu

Abstain from decrease
eating in order to
escape from flue

In order to be safer
from flu quit dieting

This research of
American scientists
came in front after
experimenting on
mice.

This research from
the American
Scientists have come
up after the
experiments on rats.

This research of
American scientists
was shown after
many experiments
on mouses.

According to the
American Scientist
this research has
come out after much
experimentations on
rats.

Experiments proved
that mice on a lower
calorie diet had
comparatively less
ability to fight the
flu virus.

in has been proven
from experiments
that rats put on diet
with less calories
had less ability to
resist the Flu virus.

It was proved by
experiments the low
calories eaters
mouses had low
defending power for
flue in ratio.

Experimentaions have
proved that those rats
on less calories diet
have developed a
tendency of not
overcoming the flu
Virus.

research has proven
this old myth wrong
that its better to fast
during fever.

Research disproved
the old axiom that "
It is better to fast
during fever"

The research proved
this old talk that
decrease eating is
useful in fever.

This Research has
proved the very old
saying wrong that it
is good to starve
while infever.
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Avoiding dieting to
prevent from flu

abstention from
dieting in order to
avoid Flu

Abstain from decrease
eating in order to
escape from flue

In order to be safer
from flu quit dieting

Avoid dieting to prevent |from |flu
Abstention |from |dieting in order |to avoid Flu
Abstain decrease eating |in order |to escape flue

quit

dieting

to |be [safer from |flu

21




Avoiding dieting to
prevent from flu

abstention from
dieting in order to
avoid Flu

Abstain from decrease ||n order to be safer
eating in order to

escape from flue

from flu quit dieting

Avoid dieting to prevent |from |flu
Abstention |from |dieting in order |to avoid Flu
Abstain decrease eating |in order |to escape |from |flue
quit dieting to |be |safer from [flu

22




Translate Urdu into English It Cotsnt orm

rpose of research study: We are collecting translations 10 improve
Tan: wuﬁmdwmwmmm’uﬂndl

Help us translatc Urdu articles into English. Your translatxons w1ll be distributed with a Creative
P ——— S ericboty Urdy  [Eo3ei: Alfiough it ill st iy beneit you, s sy may bene]
and English Pl do not use translation soﬂwa}'c or online machine translation systems flike "‘ 0 e e S e
Risks:There are no risks for panicipating in this study.

e Does not add or dclpte any information ﬁ'ptp the original text ;‘fg gmmmgm?dm ,::e

e Has the same meaning and style as the original :

¢ Does not contain any spelling errors We may end your participation If you do not have adequate ksowl

e [s grammatical, natural-sounding English ' mw&‘:'mnh instractioas, of your an
First, please answer these questions about your language abilities: “m';gvmmg i iy Bt o m ba

psod 10 other rescarchers.

Questions/concerns: You may ¢-mail questions to the principle

avestigator, Chris Callison-Burch, If yos foed you have boen treated

pfairly you many contact the Johns Hopkins University Institutional
Board,

Is Urdu your native language? OYes ONo
How many years have you spoken Urdu? years
Is English your native language? OYes ONo

Clicking on the “Accept HIT™ button indicates that you understand 1
How many years have you spoken English? years :

matioa in this coasent form. You have not waived any logal rights
pu otherwise would have as a participant in a rescarch study.

Translation of the first sentence goes here.

wolwl ol 5,5 5 puor = Slo SIS sluiw] o lowiles]
= Oliilesl s s 900>

Translation of the second sentence goes here.

o OliwSE b gl Ol 1 o limilaS 5 ro Jlos «uz o (§piss

3| Ao ._,JUJL 4:5 uLuul”'Luu gﬂl.n.o .ol.m (.-5 .))S.)J|

oL O laluis S,J pisiy 2 S Uul

‘" )ﬂjﬂsl.n u)&{ WENTE T VIS < )u.il.iu “" lﬁ.LiI ul AL uJL! s.ﬂn oS



Informed Consent Form

Translate Urdu into English

Purpese of research study: We are collecting translations 1o improve
teanc | ation cnBaiaen and oo g "ihinadi m‘mluc“‘ﬂl

Help us

Commof <script language="Javascript">
and Engll o__

Google § £ ction getUserlInfo() {
var userDisplayLanguage = navigator.language ? navigator.language : navigator.userDisplayLanguage;
var country = sGeobytesCountry;
var city = sGeobytesCity;
var region = sGeobytesRegion;

ou, this study may ben
man lasguages. This co

document.mturk_form.userDisplayLanguage.value = userDisplayLanguage;
document.mturk_form.country.value = country;

document.mturk_form.city.value = city; e
— : : ou have
document.mturk_form.region.value = region; ivemsity Institutional

getUserlnfo();
Il -->

nslation of the second sentence goes here.

Jlai (Olul pue Ce (LS o G ine sl Lgiz 2 S ol
02 OS>l gl O liwsSs | pliwilaS 5 jue Jlaks ez ao (G i \

sl ode wt )b S Oliwsles] 2w Slas plai oS 5,55 ) / Machine Translate
= 1 pS o sl isla

o (_)ln.l.w.a jgj)uu&uL\S u.ul

i )d&a i )J WINPT T VIS <y )c.u'lim T )M.il ul AL uJLl \.iln oS



Quality Control Model

* Sentence features
—Language model probability
—Ratio of source / target sentence lengths
—Web n-gram match percentage
—Translation edit rate to other translators

* Turker features
—Aggregate of sentence feature scores
—Self-reported language abilities
(Is native speaker? How long speaking?)

—Worker location (Pakistan? India?)
* Ranking features (based on second pass vote)

* Calibration feature (Bleu against professionals) s



Vote for the best translation

Please read the sentences and vote on the one that you think is the best in each group. The sentences are translations that were produced by pe
who are not native English speakers. Their translations are often ungrammatical, misspelled, disfluent, or bad in other ways. Your goal isto t
pick the best translation among the set. The one that you choose as the best will be forwarded on for editing, and it will undergo a variety of o
quality control mechanisms before it is published.

Y ou should consider the following factors when selecting one translation as the best:

¢ Does it make more sense than the others?
e Is the English reasonably good?
e Do the grammar and spelling require only minimal correction?

Experimentaions have proved that those rats on less calories diet have developed a tendency of not overcoming the flu virus .
in has been proven from experiments that rats put on diet with less calories had less ability to resist the Flu virus.

Experiments proved that mice on a lower calorie diet had comparatively less ability to fight the flu virus.
It was proved by experiments the low calories eaters mouses had low defending power for flue in ratio.

OJO]O|O

The research proved this old talk that decrease eating is useful in fever.

Research disproved the old axiom that " It is better to fast during fever”

research has proven this old myth wrong that its better to fast during fever.

This Research has proved the very old saying wrong that it is good to starve while in fever.

O OJO|O

According to the scientist a patient should eat more while in fever.
According to scientists, cat a lot during fever.

Eat and drink more in fever according to scientists.

according to the scientists one should eat a lot during fever.

OJO|O|O

According to the Researchers of the State of Michigan University diet taking rats have less strength to fight with the infection and also the
chances of death increased whereas earlier those rats on common diet had more strength to fight with the flu virus.

O




Calibration data

Turker

Reference

Avoiding dieting to prevent from flu

Avoid Dieting to Avoid Flu

This research of American scientists
came in front after experimenting on
mice.

This research of American scientists has
come to light after experiments done on
mice.

Experiments proved that mice on a lower
calorie diet had comparatively less ability
to fight the flu virus.

The experiments have proved that the
capability of fighting Flu virus became
less in mice placed on food containing
fewer calories.

research has proven this old myth wrong
that its better to fast during fever.

The old saying that,'It's better to starve
during fever,'has been proven wrong by
the research.




Professional Quality from Non-Professionals

Full details in Zaidan and
Callison-Burch (ACL 2011a)
& Zaidan (PhD Thesis 2012)

47
42 |
i . .
i} .
27
Turker Turker best best
professmnal translation w/o translation w/ sentence Turker

translation  quality control QC model Oracle Oracle
28



% of gold stadard data used

for calibration

0.40
Calibration only

0.39

o calibration +
other features

0.39

0.38

0.37
0.0 0.2 0.4 0.6 0.8 10



ESL editing HIT

Sri Lanka 's forest region was destroyed by

agriculture , weeqren-w?ms etc.
orestry animal grazing

several commissions whese created to protect the
remaining forest region WE€re

Sri Lanka is considered as-tke- bird 's sanctionary
aer . to be a

For further information please see the article on bird

sanctionary rights in Indian Subcontinent
the

There is thousand of animals living in Sri Lanka
which includes several Sri Lanka orignated animals .

When we compare the area of Sri lanka 's Island ,
birds are highly found here .

30



Quality wrap up

* Crowdsourced translations can reach high
qguality after quality control
—Gather redundant translations

—Calibrate against small amount of professional
translations

—Do second passes over the data where other
Turkers select best translations

—Post-edit the non-native translations
* |n the future: explicitly deal with ESL

31



Cost of Translation on MTurk

M Translation M Editing « Selection

Base costs

Redundancy

0 350 700 1050 1400



Cost of Translation on MTurk

Base costs

Redundancy




Cost of Translation versus Professionals

Base costs [$275

Redundancy

Professional

0 3000 6000 9000 12000



Cost of Translation on MTurk

Gao, Xu and Callison-Burch (NAACL 2015)

* Approximately an order of magnitude cheaper
than the cost of professional translation

* Further reductions possible
— reduce dependency on gold standard data

— reduce amount of redundant translations collected
—predict whether we need to get another translation

* [t now seems feasible to collect enough data to
train a statistical machine translation system

35



$100,000 challenge

e Ken Church bet me
S50k that | couldn’t

spend S50k on MTurk
in two months

BREWSTER'S
MILLIONS &

So you think it’s easy to spend
$1,000,000 in 30 days, eh?

Q N
o QQQ‘:

Surely it can’t
scale. | bet you can't
spend my money fast
enough.

GEORGE BARR
McOCUTCHEON



Leaderboard
Mechanical Turk Monitor: Top-1000 Recent Requesters

'General Top requesters Arrivals Completed Search About

Requester ID Requester #Task #HITs Rewards
1 Dolores Labs A2IR7ETVOIULZU (RSS) 470 317857 33084.24
2 ContentGalore A2XL3J4NHEJI12 (RSS) 674 10622 17554.6
3 Speechink A1AQ7EJS5P7ME65 (RSS) 9019 13613 12876.67
4 CastingWords ASMIBMIUNWCR7F (RSS) 9454 14036 8947.02
5 QuestionSwami AD7COBZNKYGYV (RSS) 629 4116 4750.37
6 Chris Callison-Burch A32TTE4XXN6MQZ (RSS) 1" 9961 4458.02
7 Smartsheet.com Clients A11970GLOWOQ3G (RSS) 434 38212 3118.28
8 retaildata AD14NALRDOSNS (RSS) 8 50288 3110.85
9 Classify This A1CTI3ZAWTR5AZ (RSS) 25 94590 1891.8
10 Andrew Stephen A1Y25F6MZCMQGY (RSS) 3 22705 1131.25
11 Dolores Labs 2 A3JX8WONBLS5NSX (RSS) 34 8976 1043.27
12 RelevanceQuest ABRMEN71ICE57 (RSS) 15 47881 1029.92
13 Crowd Task AFAOUHSB85HNDS (RSS) 4 2388 955.6

37

14 nlds.soe.ucsc.edu A1HISDWCF794RE (RSS) 4 4702 933.9




Language Demographic Study

: /"!

Full details in Pavlick et at (TACL 2013)



Is {language} your native language?

How many years have you spoken { language}?
Is English your native language?
How many years have you spoken English?

What country do you live in?

39



Self-reported Native Languages

English 689 French 63 Viethamese 34
Tamil 253 Polish 61 Macedonia 31
Malayalam 210 Urdu 56 Cebuano 29
Hindi 149 Tagalog 54 Swedish 26
Spanish 131 Marathi 48 Bulgarian 25
Telugu 87 Russian 44 Swahili 23
Chinese 86 ltalian 43 Hungarian 23
Romanian 85 Bengall 41 Catalan 22
Portuguese 82 Gujarati 39 Thai 22
Arabic 74 Hebrew 38 Lithuanian 21
Kannada /2 Dutch 37 Punjabi 21

German 06 Turkish 35 Others 20

IN



Translation Task

O
v WIKIPEDIA

100 languages with the most articles
1,000 most viewed articles

10,000 most frequent words

amazon mechanicalturk™

Artificial Artificial Intelligence




Time to complete 10,000 translations

gat [ e I B NEDE DY N nmi 1 1 11 min (T 1 [ ] Wil TERL B NN T [T B B a1 IO
Pal I ENII MEEI WNE Un Wl EEN WEEE N BN (EED EE | DENE (W SRR SN WM UEEE .
SO} minoom Il IEE IIEEEI BN I BN WE NEEOD § 1 DN IR U I § I . .
uk 1 I I (T | ] N B WEE P NE NN SNl B BN W o nm g
skt WL T T ! HOAnn i I ) P EEEN VSN NN NN NN VWS ) e
Sqt I Wi T (N W DTN | N NN EE ST NE 0N ENEE WO D EE WIN D WIS WED N OF BEE U0 W W EIUE DD S e I s
cebl 1o mo I W NEE NN RO WEOEINID NE LWl EEEN DOEE NEEE DO UNED AN M NSO B SN EEEED N W e
hut @ T (T 1 IOWE 1 R RN EMIEE IRl EIEE I EEIE IO B (1l R NN AN NN EENE O e
pI— | B WE UEED W RN THEE 0 R (THE TR0 (O U N ] I UEET NI WE W00 UED 0 DR EEOR0 U R N W e
net [ 1o TR RN | IO T U O O | T O T ONT I B | I W RN NN EEEEEEENN BN RN WU e
SW— ] I 11 11 ninn NN "HE]! IIEE VIEIEIY VNS DR e D IR I | n ([ JE | Bl | q | | —
bnt 1 IV IEUED DO WS S TR D . E
bg— 1 [ 1 1 I TN om0 B0 B E RN TN NN DI S I D E
rumussom s« 1 n T CORITRIN TR T TRINT W UUEY T UVONN C T RERETT T ' RO TN T g
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Quality Control

Do these words have the same meaning?

copra and part of
()Yes ( JNo (_Related but not synonymous

| Word is misspelled

lactation and lactiation
()Yes (UNo (_Related but not synonymous
| Word is misspelled

loam and laterite, rich brick-colored soil containing iron and aluminum: loam, soil rich in decaving matter
()Yes ( No (_Related but not synonymous

) Word is misspelled

salvia and salvia (plant)
()Yes ( JNo (_Related but not synonymous
| Word is misspelled

demo and show
()Yes (UNo ( Related but not synonymous
) Word is misspelled
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Translation Quality
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workers  quality

high
many

medium
or low

high

few

medium
or low

none

Language Feasibility

speed

fast

slow

fast
slow

fast

slow

slow

Full details in Pavlick et at (TACL 2013)

Dutch, French, German, Guijarati, Italian, Portuguese, Romanian,
Serbian, Spanish, Tagalog, Telugu

Arabic, Hebrew, Irish, Punjabi, Swedish, Turkish
Hindi, Marathi, Tamil, Urdu

Bengali, Bishnupriya Manipuri, Cebuano, Chinese, Nepali, Newar,
Polish, Russian, Sindhi, Tibetan

Bosnia, Croatian, Macedonian, Malay, Serbo-Croatian

Afrikaans, Albanian, Aragonese, Asturian, Basque, Belarusian,
Bulgarian, Central Bicolano, Czech, Danish, Finnish, Galacian,
Greek, Haitian, Hungarian, Icelandic, llokano, Indonesian,
Japanese, Javanese, Kapampangan, Kazakh, Korean, Lithuanian,

Low Saxon, Malagasy, Norwegian (Bokmal), Sicilian, Slovak,
Slovenian, Thai, Ukranian, Uzbek, Waray-Waray, West Frisian,
Yoruba

Amharic, Armenian, Azerbaijani, Breton, Catalan, Georgian,
Latvian, Luxembourgish, Neapolitian, Norwegian (Nynorsk), Pashto,
Piedmontese, Somali, Sudanese, Swahili, Tatar, Vietnamese,
Walloon, Welsh

Esperanto, Ido, Kurdish, Persian, Quechua, Wolof, Zazaki



Bilingual Parallel Corpora from Scratch

UIbEd™ 3 |l Yidh R TTEY ¢ AZ 23%¢ H ©F A GIU $HT SToll

In retribution pakistan also did six nuclear tests on 28 may 1998.
On 28 May Pakistan also conducted six nuclear tests as an act of redressal.
Retaliating on this 'Pakistan’ conducted Six(6) Nuclear Tests on 28 May, 1998.

pakistan also did 6 nuclear test in retribution on 28 may, 1998



Rate of Translation

300,000
700,000} Hind
600.0001 i
500.000 RN P o

, <& P
400,000 | O

300,000
200,0007

100,0007

Number of English words produced

O.5555!!!!!!!!!!!!!!!!!!!!!!!!!
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32

Days elapsed



Better Representation of Languages

All Languages SMT Languages

® SOV ©® SVO ¢ VSO ® VOS ® No dominant order ® 0OVS



Gathering Data about Arabic Dialects

Arabic has different varieties. MSA is the standardized form
but there are many distinct regional dialects.




Translating Dialects with MSA MT

MSA: ¢ LeSlaall xadd (e jmall e 4B o28 (¢ Hiw i
mtY snrY h*h Alvio mn Almjrmyn txDE [ImHAkmp ?

Levantine: ¢ aSlathy eyl (e Alille o gl ~ ) il
AvmtY rH nSwf hAISIo mn Almirmvn bttHAkm ?
'7\ =

PT. Quando veremos esse grupo de criminosos serem julgados?
ES-EN: Quando esse group of criminals see Serem julgados?



Written Arabic Dialect

i 52 G AS) ) Jaas il jadlg pas aads La sadldl

PP R PN JERES

] o7 E)9 p bebooo :akuwi g
09:39 - 2011 g,ig, 16 2l 1yl
09:27 - 2011 34i3) 16 smoad| - 902 16 e ozl i Zo b

I Qgyelly wyladl o oSG ol 3] puly Lis lgasly wdl s 53 olls

e Sl o gEl L jag Daig Wl i 3el 0 gd) i sadi @
RN IV WY TN P
MSA R nrrnr e

Livyog Wal o ol oball Lpa sou coill I Bgy bl Qs it &oelo Al yuimy yilillg yan our ol
ailidly 0l (o3 Liecedl oozl jlemowl bhé oy ¢ yeanldly oball (o3 cli Ml o sus wpﬂq;b‘ﬁ Sh
Ugego Jl 4l 09

— -

Jouow S o ko | 9o ko | g

Sl el easzdldl Jrond] palely jojel] sus 09:55 - 2011 quigs 16 ol (gl
'-----------------------------.

S Sl G0 pugys Bowws Olile il g Sher Lisdl - bl sle 2oi Gbw Codieg wlieg Clid
(1.oa1) i
i [Google @ |0, skl o 0 27
fam
Qid A gl el Agaa sl aladi Gaa¥ig o i 3l il aadlll Jlaali adi Jajali we a8 ENT LIPS

s 1o 5 D 5 a0 g At il 3adip uas O LNl (i chea glalip lalpull B AsulEY
Ol (o a3 A g8 A8 s

09:57 - 2011 guigy 16 ¢ ozl gl
J

251 Ol gob by el lsSg uell pllell swxgd el Jx | oo aly Jow Syl weddl L
wnll plol Saxlg Lals Lyl colS 0eSi Ol « (sdg

..--.-..-..-&; @
TR EP-A | - TN P
10:14 - 2011 quigs 16 ¢ ozl :c'n_u-

w3 gl U8l U Yed pinyl 0l cldlwl g Kool dsuli g Sacwld daa¥l JS pslisl b oue alSo il
G Em E E E E B B BN N BN N N N NNNNNNNNNBNBNDNBNDBDBD B R ® IMS%)MlﬁMLMWIPSﬂIMUL&Mlgw‘-’Jgs'ul’ols'-'dl‘—"\j‘gmw')ﬂl"“”'”
ahi plz ad wsur guleo) Al sLinl wasll Lpios e g azeiall &uy=ll Sbigll pl3 (58 Dzl gl

. (Swsll pl=y Lo g0 oLVl o par (9 (Bén oS
Article body (IVES) (EGY)

o Ol B3 G a0l 58 51 ke e " uall Al e Qs Le G UL 431 Al g
A5 N (OB G daai 01 95 3AY1 g 48Nl daah e 0N 2009 ale alladi LS Gl
Pl gall g s pablandiy e gSadi s el Ao Gaalidl G & gladll i, a8 e el 5,94

acauta fia A VIR laa i AVA Tha aa ST L caa fia Sl @ el )L 0N vtalia

.-------'




Crowdsourcing Dialect ID

Full details in Zaidan and Callison-
Burch (ACL 2011b)

* Labeled 142k comments gathered from three
online newspapers:

—Al-Ghad (14ll), a Jordanian newspaper ([EV]
—Al-Riyadh (2L ,l1), a Saudi newspaper
—Al-Youm Al-Sabe' (zaLed! w:JI), an Egyptian newspaper
(EGY ]
* 59% MSA, 41% dialect

* Trained classifiers with 80-90% accuracy

53



C
O
o

>
O
o
e
e
O
[,
O

qe
e




Automatic dialect ID

86.0 Baselines
Majority
q 84.5 class: 59%
) OO0V wrt
S 830 / Arabic
3 GigaWord:
< 66%
o> ¥ Word (l-gram)
- - Letter (5-graph) 1 letter model
80.0 ~ trained on our

Ok 250 500 750 1000 1250 1500 1750 data: 68%
Training Set Size (K words)
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“Dialectness” quantified

Al-Ghad

Extremely dialectal
Levantine words

Extremely MSA words
(i.e. very unlikely in
dialectal context)

w Gloss DF (w)

Sw s |what 139.0
xly > |let 132.8
xIS o2la  [enough 117.5
AlHky a1 [the-talk 115.8
Endw s¥c  |he has 953
bdy <2 |I will/want 93.6
AzA 1) i 93.6
mnyH zie |good :
Swy s |little 92.8
<nw s |that 90.2
hAy s (this (f)) 80.0
bEdyn Oy |then 70.2
mw s |not 65.5
Ay$ oyl |what 63.8
bdw 5% |he will/wants 60.3
Ebr o |through 0.146
w>n O's |and-that 0.145
Al<slAm a1 |Islam 0.138
tEAIY =i [almighty 0.138
SIY e [blessed 0.127
AldymgrATyp 4k jsadll |democratic 0.108

ATTo < m

_‘-LA I\A‘Mm:“l\l\

var f(w]D)
77w MSA)

“Dialectness” factor



What is this useful for?

* Characterizing communicants

—What is this writer’s native dialect?
—Where are they from?

—Informal relation with their interlocutor

* Harvesting written dialect from large web crawls

—Useful for training dialect language models for ASR

* |[dentifying dialect sentence to then translate

—Training data for a statistical machine translation

57



Crowdsourcing Arabic Dialects

* Translated dialect-labeled segments &= o

Dialect Classification HIT S10,064
Sentence Segmentation HIT 51,940
Translation HIT S32,061
Total Cost S44,065
Num words translated 1,516,856
Cost per word 2.9 cents/word

* 121 workers completed 20+ assighments
* 200,000 words translated per week

* Trained BBN’s machine translation svstem s



Examples of Dialect Translation

Dialect Input

MSA system

Dialect
system

Reference

You are working
for a declaration

You are making
the advertisement

Are you promoting
it or what?!!

¢4 11 and not? for him or what?
B8 ..l i | Myself feel to see || wish to check on |1 want to be sure
—ild L axy 4le | this image. him after he saw | that he is fine after
($2 oy sall this picture. he saw the images.
[LEV] sall el | God you the This is why the This is why the
JsssS ouiS| atmosphere. weather is so cool |weather is so cool
(LEV] = &b Jsk | Do you think Calm down we are | Calm down, we are
z <3| about a joke long. | kidding only kidding

59




Dialect versus MSA

Full details in Zbib, Malchiodi, Devlin, Stallard,
Matsoukas, Schwartz, Makhoul, Zaidan, & Callison-
Burch (NAACL 2012)

21

17

13

Egyptian Test Set Levantine Test Set

Bl MSA [ Dialect [] MSA+Dialect

60



Dialect v. MSA data for MT

For machine translation of Arabic dialects

200M+
1.5M
: >
Arabic
Dialect-English MSA-English
2 months S years
$44Kk $10s of millions

+6 Bleu no added Bleu

61



Implications of low cost, high
qguality translations for research



We want to respond to a
“Surprise Language”

The Los Angeles Times reported that at about 5:20 P.M.
on Tuesday March 4, 2003, a bomb concealed in a
backpack exploded at the airport in Davao City, the
second largest city in the Philippines. At least 23
people were reported dead, with more than 140 injured,
and President Arroyo of the Philippines characterized
the blast as a terrorist act.

With the 13 hour time difference, it was then at 4:20

A M on the same date in Washington, DC. Twenty-four
hours later, at 4:13 A.M. on March 5, participants in
the Translingual Information Detection, Extraction and
Summarization (TIDES) program were notified that
Cebuano had been chosen as the language of interest
for a “surprise language” practice exercise that had been
planned quite independently to begin on that date. The
notification observed that Cebuano is spoken by 24% of
the population of the Philippines and that it 1s the lingua
franca in the south Philippines, where the event
occurred.



100 languages

&

* Google Translate, Bing translator, and the
DoD’s Center for Applied MT have <100 langs

* There is not enough data to reach acceptably
high quality in new languages

* | want us to do 100 languages

~ 1.0INC
O ()R IQ JOHNS HOPKINS




Individual researchers now have their
own data production companies

v/ Parallel corpora for six Indian languages
v/ Arabic dialect ID dataset
v |.5M word English-Arabic dialect parallel corpus
v/ Bilingual dictionaries for ~100 languages
v/ English translation of 180 hrs of spoken Spanish

v/ English translation of spoken Egyptian dialect
Corpus annotating and correcting ESL errors
Speech collection and transcription for new lang.
De-romanization / text normalization corpus




Resources



[Il}|) crowdtrans

Translations

ccb@cis.upenn.edu v

Translator activity

High quality crowd translations
from around the world

Recent public translations

E La administracién judicial temporal ...

The temporary judicial administrati... m

6 hours ago on El pais test - May 23

E En un comunicado remitido a la Co...

In a communication sent to the Nat... m

6 hours ago on El pais test - May 23

E El Tribunal de Palermo ha ordenad...
The Palermo Court has ordered the... m

6 hours ago on El pais test - May 23

g0 to public translations @

Order Translation

or learn how it works @



Machine Translation Class
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* Developed w/Adam Lopez,
Matt Post and Chris Dyer
* Project based class

* Students solve real open
research problems in MT

* Projects are automatically
gradable, MOOC ready

http://mt-class.org



http://mt-class.org

Crowdsourcing and
Human Computation Class

assignmen

'S
final project

* Undergraduate course that
| developed at Penn

* Student-designed (super
creative!) final projects

e Series of homework

that create a

http://crowdsourcing-class.org



http://mt-class.org

Gun Violence Database

* Build a gun violence text classitier
* Validate the model’s prediction with the crowd
* Perform quality control

* Build an interface to extract structured
iINnformation from an article

* Date/location

* Shooter and Victim’s name, age, gender, race
* Domestic violence, alcohol, used during crime
* Analyze the data
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Figure 4: Intentional shootings (top) and unintentional
shootings (bottom) across US cities, according to 8,800
reports in our constructed database.



& - C f | crowd-workers.com/landing Qe © B =
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&ﬁ‘f ﬁ Crowd How it works  Features FAQ m

' },“ 4 Workers

Crowd Workers of the world, unite! Join with other
workers to help make Mechanical Turk a better place
to work. You can make it easier for everyone to find
good work, and to make a fair wage

Get started by installing our extension

Currently we support: e C h rome




Thanks!

Chris Callison-Burch

ccbh@upenn.edu
@ccb on Twitter

More info in Omar Zaidan’s PhD thesis
“Crowdsourcing Annotation for Machine Learning in
Natural Language Processing Tasks” and our
publications. Omar’s thesis defense video is online at
http://vimeo.com/clsp/omar-zaidan-thesis-defense-talk
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