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Crowdsourcing and
text evaluation

TOOLS, PRACTICES, AND NEW RESEARCH DIRECTIONS

Dave Howcroft (@_dmh), IR&Text @ Glasgow, 20 January 2020
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Crowdsourcing

Recruiting experimental subjects or
data annotators through the web,
especially using services like Prolific
Academic, FigureEight, or Mechanical

Turk (but also social media).

Tasks Tools Platforms Practices
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Tasks

» Judgements

» Grammaticality

» Fluency / naturalness

» Truth values/ accuracy
» Experiments

» Pragmatic manipulations

» Self-paced reading

» Data Collection

vV v v Vv

>

Label parts of text for meaning
Cleverdiscourse annotations
Classifying texts (e.g. sentiment)
Corpus elicitation

WoZ Dialogues

Real-time collaborative games

» Evaluation

>

Combining all of the above...



Instructions

H E RI : T Please read the following dialogue, focusing on the system response:
fodh User: Recommend a cheap restaurant.

System: Amy’s Bread with cafe restaurant in Midtown. has best the overall quality selected among, with food food

UNIVERSITY quality and decent service. Cost cost dollars.

The text in this example has many more problems. The first 'sentence’ probably means that Amy's Bread is a cafe in
Midtown, but it's not grammatically correct and we have to work to interpret it. Similarly, the rest of the text has a variety of
err n word order, repeated, and missing words. This text is pretty bad (almost word salad!) but still partially
understandable.

Is the English in the system response correct?

This makes no Major problems; Minor problems Perfectly correct
sense! Its "word very difficult to or awkward English
salad" understand phrasing; mostly

Linguistic judgements

Which (if any) of the following facts are missing from the system response?
Please sort the remaining facts so they match their order in the text.

. . . Missing

- Recruit subjects on AMT, Prolific _

t (Amy's Bread) quality best X

- Judge naturalnessonly (above)
or naturalness and accuracy

(below) * (Amy's Bread) neighborhood Midtown West

t (Amy's Bread) price 12

+ (Amy's Bread) cuisine Cafes

+ (Amy's Bread) food

Jser: Tell me about these West Village restaurants.
t (Amy's Bread) servif N - i
’ stem: Da Andrea's price is 28 dollars, and Gene's's price is 33 dollars. Da Andrea has very good food
uality. Gene's has just good food quality .

(Howcroft et al. 2013; my thesis)

oes Da Andrea have good food quality?
Here is the dialogue again, repeat Does Da Andrea have good food quality?

- omewhat either Natura omewhat
User: Recommend a chelap resf - S e Unnatural Somewhal Neither Natural Somewhal
System: Amy’s Bread with cafe ‘ Unnatural nor Unnatural tural
quality and decent service. Cost

“ery Natural

Does the system response include any exira details?

e Yes  No
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Annotiere die verbleibenden Worter!

Der Film kommt nicht m 21:45

. . inform |
Me anin g ann O‘I’O 'I'| on reject alternative

Annotiere die verbleibenden Woérter!

- Student project @ Uni Saarland

Der Film kommt (=9 um  21:45

- Write sentences and annotate

1] . " blank blank
- Based on "semantic stack i ﬁame) ;Ite?n;tive

meaning representation used by time
Moiresse et al. (20] O) Bist du dir der Annotation sicher?

Der Film kommt nicht
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Clever annotations

- Subjects recruited on Prolific
Academic

- Readsentencesin context

- Select the best discourse
connective

(Scholman & Demberg 2017)

Explanations

The parts in grey provide the background for the sentences in black, which have a logical connection between them.
Your task will be to "drag and drop" a connecting phrase from the list of candidate phrases to the green box in the text.
Please choose the linking phrase that best reflects the meaning of the connection between the black sentences.

Please drag the best-suited connective into the green target box below.

Candidate connectives

because ' as a result ' more specifically ' in addition ' even though ' nevertheless ' by contrast

none of these

He's attacked the concept of “building tenure,” one of the most disgraceful institutions in American public schools. It means it is
virtually impossible to fire or even transfer incompetent principals. Once they are in the building, they stay /

as an illustration ' one South Bronx principal kept his job for 16 years, despite a serious drinking problem and rarely

showing up for work. He was finally given leave when he was arrested for allegedly buying crack.

Submit Add another connective
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" Loch Fyne

restaurant' ;

Eliciting corpora

Image-based
- Recruit from AMT
- Write text based on images

(Novikova et al. 2016)

Bond Street's price is 51 dollars, and it has good service, with excellent food quality. This Japanese , Sushi restaurant has very
good decor. It has the best overall quality among the selected restaurants.

Paraphrasing
- Recruit from Prolific Academic

Please re-write the original text in your own words. Make sure you include all the same information as the original.

- Paraphrase an existing text
(Howcroft et al. 2017)
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Pragmatic
manipulations

- Recruit subjects on AMT

- Subjectsread areported
utterancein context

- Subjects rate the plausibility or
likelihood of different claims

Greg frequently travels by air, to see family and attend
conferences.

Last week he flew to a conference, and met up with Helen, an old
colleague he occasionally traveled with. They went to breakfast
together, and started talking about their travel.

Greg said to Helen: "l flew here. | got into business class!"
How often do you think Greg usually gets into business class, when flying on a plane?

Newver Sometimes Always

How often do you think Greg usually carries his cell phone on board with him, when flying on
a plane?

Never Sometimes Always

How often do you think Greg usually travels by airplane?

Never Sometimes Always

How often do you think Greg and Helen usually meet up?

Never Sometimes Always




[ Ask and answer a question about a paragraph )
Requester: HITs Available: 2 Duration: 30 minutes
Qualifications Required:

BT
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Live Chat

In this task, you will need e [ ] < 127.0.01 g
to ask a question about a Lal
paragraph, and then Slurk - Chatroom T il

provide your own answer Test Room
tolt You: How much of the energ

do HVAC systems account fg
minimal bot o} 04
If you are ready, please minimal bot has joined the room. Say "Hello!" ;)
click "Accept HIT" to start
this task. QA Collector: Thanks. And M minimal bot @ 21:04
question? Hello minimal bot!

minimal bot © 21:04

L]
D I O | O g U < E B has joined the room. Say "Hello!" ;)

minimal bot © 21:04
Hello B!

Finished with this HIT?  Let someone else do

- Human-Human Interactions e
- WolZ interactions

- Human-System Interactions

B © 21:05
| totally agree.

Caption: The man is riding his bicycle on the sidewalk Caption: The man is riding his bicycle on the sidewalk

N Used bOTh for eIICI-I-O-I-Ion an d You have to ASK Questions about the image. You have to ANSWER questions about the image.
ev aluation )

Pictured: ParlAl, slurk, visdial-amt-chat

Type Message Here: Type Message Here:



https://parl.ai/docs/tutorial_mturk.html
https://github.com/clp-research/slurk
https://github.com/batra-mlp-lab/visdial-amt-chat
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TYPE HERE Task description: Six
Yelllow boxgs marlf cards You are on 2D consecutive cards of
in your line of sight. the same suit

| 2 | -I-.
Received: hi er six consecutive cards of a particular suit (decide which
o Sent: | have the JH ogether). Each of you can hold only three cards at a time,
Received: | havethegH} | s/ [xisoyclll have to coordinate your efforts. You can talk all you [y
colapordafive games ——

I'm on 2D, which isn't too useful
Disable Sound

0 mv right and below, though. I'll check thgm out.

2 tams remaining. 595
o . c N e )
- Recruit subjects on AMT o i ek

- Togetherthey haveto collect
playing cards hidden in a 'maze

Click a card to drop it from your hand:

- Each can hold Imited quantity

- Communicate to achieve goal

Move with the arrow keys or

The cards you are holding these buttons

Figure 1: An annotated version of the Cards gameboard.


http://cardscorpus.christopherpotts.net/
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Evaluation

» Combinesjudgements,
experiments, and data collection
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Survey Flow

Tools

Built-inresources — |

Culture

Département du siége social * Ajouter un champ

) sport
Loisirs

Qualtrics, SurveyMonkey, etc P E——

santé

B G Jeunesse et éducation populaire, formation

+ Adda Now Eloment Hor Economie

Aide 2 I'emploi, développement lacal
oogle, MS, Frama forms —

Tourisme social

Solidarité intemationale

LingoTurk

REDCQD participants you can trust.
P O rl Al : S | U rk, V is d i O |—O m -I-_C h O-I- Launch your study to tens of thousands of trusted participants in minutes.

Recruit niche or representative samples on-demand. Prolific builds the
most powerful and flexible tools for online research. Sign up for free.

Y ourown server...

Collect high quality responses from Take part in engaging research, earn
people around the world within cash, and help improve human
minutes. Learn more knowledge. Learn more

SIGN UP TO RESEARCH SIGN UP TO PARTICIPATE

Quickly find research

vV vV v v v Vv Y
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Bullt-in tools

Mechanical Turk and FigureEight both
provide tools for basic survey design

» Designedfor HITs

» Often quite challengingto use

Drag & Drop components

Input Radios / Checkboxes Select Buttons View HTML
About

Multiple Radios (' Option one

(& Option two

Inline Radies ® 1 ©2 O3 O ¢

Multiple Checkboxes [C] Option one
[l Option two

Inline Checkboxes 01 020 (W]

Your Form

Form Name

Multiple Checkboxes

] Option one

] Option two
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Qualtrics

» Aleaderinonlinesurveys

Enterprise survey software
available to students and
researchers

Sophisticated designs possible

Cost: thousands / yr (@
lab/institution level)

» Unless free is good enough

Survey Flow student Evaluation Assessment

n Show Block: General Respondent Assessment (0 Questions)

AddBelow Move Duplicate Delete

E
a Randomizer

Randomly present @ | 2 | @ of the following elements @ Evenly Present Elements Edit Count

AddBelow Move Duplicate Collapse Delete

n Show Block: Stimuli #1 (0 Questions) AddBelow Move Duplicate

n Show Block: Stimuli #2 (0 Questions) AddBelow Move Duplicate  Delete

n Show Block: Stimuli #3 (0 Questions) AddBelow Move Duplicate Delete

<+ Add a New Element Here

[E3 show Block: Demographics (1 Question) pddBelow  Move Duplicats Delete
E

Then Branch If: What's Included?
If Would you like a Gift Card Yes Is Selected Edit Condition

+ 100 Respanses
Move Duplicate Options Collapse Delet

+ 7 Question Types
n Show Block: Incentive Questions (0 Questions)

B End of Survey Move Duplicate Customize Delete

+ Add a New Element Here

+ Add a New Element Here + Summary Reports &

Filtering
+ Survey Logic

+ Online

+ Doesn't Expire
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PREMIER ADVANTAGE STANDARD

$70 / month $23 / month $26 / month

urveyMonkey '

A leaderin online surveys o

4

» Sophisticated designs possible
» Responsive designs
>

Cost: monthly subs available R
» Discounted for reseearchers __

» Unless free is good enough Support any project, team, or

organization ® 2

review & Tost

Collaboration of the following
words best describe our

products? Select all that

apply. CI3

Share surveys and data across teams without having to
share passwords

Shared asset library
Share resources across your organization (guidelines, logos,
templates etc.)

Reliable
High quality
Useful
Sophisticated features Unique
Survey logic including advanced branching, conditional
questions and page skip logic, AB tests, advanced pipir

Good value for money
Querpriced

and more.

Poor quality

Integrations Unreliable
Enrich your data by connecting your surveys to existing Impractical

soplestonsyousiesdy e I
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FramakForms

» Open alternativeto Formsin
GDocs, Office365, etc

» Basedin France, part of a larger
free culture and OSS initiative

Département du siége social *

Principal secteur d'activité

() Culture

() Sport

() Loisirs

() Social

() Sante

(_) Jeunesse et éducation populaire, formation
() Economie

(_) Aide & I'emploi, développement local

() Environnement, éducation a I'environnement et au développement durzble

() Tourisme social

() Solidarité internationale

Ajouter un champ
[26] Champ texte || [ texte



https://framaforms.org/
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F rO I I I O F O rI I I S Département du siége social * Ajouter un ch mp
- Sélectionner - X

Veuillez sélectionner une réponse ci

Principal secteur d'activité

» Open alternative to Formsin
GDocs, Office365, etc .

() Sante

() Jeunesse et éducation populaire, formation

» Basedin France, part of a larger

O 0 Mo O (_) Aide & I'emploi, développement local
fre e C U | TU re O n d OSS I n I TI OTIV e () Environnement, education a I'environnement et au développement durable

() Tourisme social

() Solidarité internationale


https://framaforms.org/
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LingoTurk

» Opensource serverfor managing
online experiments

» Usedfor a variety of tasks already
» Corpus elicitation
» Annotation
» Experimental pragmatics
>

NLG system evaluation
(demo Uni Saarland server)

Public
Repo:

Set publishing options

Reward per Question: (in §)

Time Activated (days):

Maximum Assignments:

Keywords (komma seperated):

script.scripts,act
Blocked Workers (.csv):
Upload

Choose destination:

Upload to Sandbox | Upload to Mechanical Turk

item lookup
Item
Database

result ™~_
T~

participant _~"  status
query —

- ‘,, e
v - yd page

Participant & -
Database

account balance: $0.0
Previews:

Experiment

Instructions to workers

Please go through all the 4 examples below to understand th

riptions of an

activity ng in a fast food

v, activities, linking.aligning. English.events description descriptions,m taurant. Each d ti of a

ce of sentence picting e which are

indicate wheth
milar and repr
leave restaurant” in the

experiment concept
experiment model

Ul implementation

instantiated experiment

- . publication

,/-"’instantiatiun
-

\

AN Mechanical Turk
/ ProlificAcademic

LR
V]

show experiment if worker not blocked el \‘-..,

p (otherwise error message) /,/

participation

presentation attempt

- .
completion data ~ ! S

g payment ™ " submission

T ~" notification
T

Participant

result
submission

Figure 2: Workflow of crowdsourcing task using LingoTurk.



https://github.com/FlorianPusse/Lingoturk
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REDCap

» Serverforrunningsurvey-based
studies

» Free for our non-profits

Links to demos
>

Demo of all question types
>

C'Returning?

EXAMPLE SURVEY (your survey title goes here)

These are your survey instructions that you would enter for your survey participants. You may put whatever text
you like here, which may include information about the purpose of the survey, who is taking the survey, or how to
take the survey.

urvey here Is using a single weblink for all respondents, which can be posted on a webpage or emalled out
ur email application of cheice. By default, all survey responses are collected anonymously (that is, unless
rvey asks for name, email, or other identifying information).

and when it was taken. This method still collects re: n 3 but if you
h to identify an individual responden n providing an Identifier in your Contact
List. Of course, in that case you may want to inform ondents in your survey's instructions that their
are not being collected anonymously and can tl e traced back to them.

The third method for collecting r nses i ter them manually yourself, which is especially helpful when you
have received the respondents' survey resp paper format.

Section 1 (This is a section header with descriptive text. It only provides informational text and is used to divide
the survey into sections for organization. If the survey is set to be displayed as "one section per page"”, then
these section headers will begin each new page of the survey.)

You may capture a respondent’s signature
electronically.

You may create MULTIPLE CHOICE questions and set
the answer choices for them. You can have as many

answer choices as you need. This multiple choice Choice Two
question is rendered as RADIO buttons.

Choice One

Choice Three

You may also set multiple choice questions as DROP-
DOWN MENUSs.

This is a TEXT BOX, which allows respondents to enter
a small amount of text. A Text Box can be validated, if
needed, as a number, integer, phone number, email,
or zipcode. If validated as a number or integer, you
may also set the minimum and/or maximum

allowable values.

This question has "number” validation set with a
minimum of 1 and a maximum of 10.

This type of multiple choice question, known as

CHECKBOXES, allows for more than one answer choice
to be selected, whereas radio buttons and drop- Choice Two
downs only allow for one choice.

Choice One

Choice Three

Select as many as you like

You can create YES-NO questions.
This question has vertical alignment of choices on the

right.

And you can also create TRUE-FALSE questions. False

This question has horizontal alignment.

DATE questions are also an option. If you click the
calendar icon on the right, a pop-up calendar will
appear, thus allowing the respondent to easily select a
date. Or it can be simply typed in.

The FILE UPLOAD question type allows respondents to
upload any type of document to the survey that you
may afterward download and open when viewing your

& Upload file



https://projectredcap.org/software/try/
https://redcap.vanderbilt.edu/surveys/?s=iTF9X7
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Platforms

Prolific Academic

>

Aimed at academic and market
research

Extensive screening criteria

No designinterface (recruitment
only)

33% fee
10s of thousands of parficipants

More like fradifional recruitment

https://www.prolific.ac

Mechanical Turk

» Aimed at "Human Intelligence Tasks"
Limited screening criteria

\ 4

Limited design interface
40% fee
100s of thousands of participants

\ A 4

More like hinng temp workers

hitps://www.mturk.com



https://www.prolific.ac
https://www.mturk.com
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Best Practices

Ethics Oversight Compensation

» Requirementsvary.checkyouruni » General consensus:pay at least

» e.g. user studies on staff and minimum wage in your jurisdiction

students may be exempt whie » Estimate time before hand
crowdsourcing is not
» Pilot fo improve estimate
» Regardless of status, report

presence/absence of ethical
oversightin papers

» Bonus paymentsif necessary
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Reporfing your results

>

>
>

How many subjects did you
recruite

Where did you recruit theme

What do we need 1o know about
them (demographics)?

Did you obtain an ethicsreview?

How did you collectinformed
consente

How did you compensate
subjects?



HERIOT
WAT'T

¢

B

UNIVERSITY

Reporfing your results

>

How many subjects did you
recruite

Where did you recruit theme

What do we need 1o know about
them (demographics)?

Did you obtain an ethicsreview?

How did you collectinformed
consente

How did you compensate
subjects?

3 Crowd Sourcing Ratings

Tg«ollect human judgements{rom a diverse group
of speakers of US English, we used Amazon’s

ical Turk service (£ ) to run two ex-
periments. In the first experiment, subjects rated
the naturalness of 174 passages used in Walker et
al.’s (2007) study. As detailed in Section 5, this
validation experiment confirmed that the judge-

ments collected on AMT correlate with those of
the raters in Walker et al.’s (2007) study. Our sec-
ond experiment collected ratings on 300 passages
realized with modifications for better contrast ex-
pression (WITHMODS) and 300 passages without
these modifications (NOMODS), both realized us-
ing OpenCCG. While this does not admit a direct
comparison to the realizations produced by Walker
et al. (2007), this controls for differences between
the generators other than the variable of interest:
the contrastive enhancements. In addition to these
materials, five passages from the SRC were seen
by all subjects to control for anomalous subject be-
havior.
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Reporfing your results

>

How many subjects did you
recruite

Where did you recruit theme

What do we need 1o know about
them (demographics)?

Did you obtain an ethicsreview?

How did you collectinformed
consente

How did you compensate
subjects?

3.1 Survey Format

demographic questions

termine the rfative speaker status of the subject.
Instructions forcompleting comprehensio
tions and rating realizat the demo-
graphic questions.’ Each subject saw fifteen stim-
uli, each consisting of a sample user query and the
target passage as in Figure 5. After reading the
stimulus, the su

prehension quest
rated the natural We used three strategies to filter out low-quality

point Likert scal] responses from AMT subjects.
Comprehension Questions A template-based
yes-or-no question (exemplified in Figure 5) fol-

3.2 Quality Control

very natural. At
ject could offer

average completion time across all experiments
was about ten minutes.
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Subject Demographics Sixty-eight subjects
responded to these 180 surveys initially. Subjects
were allowed to complete up to six distinct sur-
veys. One subject’s data was excluded for non-
native status and another’s was excluded on the

Reporfing your results

» How many subjects did you
recruite

basis of uniform ratings (as detailed in §3.2). To
compensate for the eight surveys completed by
these subjects and ten surveys mistakenly admin-
1stered 1n draft format, we recollected data for 18
of the 180 surveys. This resulted in a final pool of
80 subjects with an average (std. dev.) age 37.15

» Where did you recruit theme

» What do we need to know about
them (demographics)?

(13.5) years. Forty identified as female, thirty-
nine i1dentified as male, and one 1dentified as non-

» Didyou obtain an ethicsreview?
gendered.

» How didyou collectinformed Because subjects in the validation study com-

consente pleted the survey in about 10 minutes on average
with a standard deviation of about 5 minutes, we
scaled the pay to $2.00 per survey in this experi-
ment. Since subjects could participate in this ex-
periment multiple times, they could receive up to
$12.00 for their contribution.

» How did you compensate
subjects?
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Resources

Crowdsourcing Dialogue
» hittps://qithub.com/batra-mip-lab/visdial-amt-chat

» https://aithub.com/clp-research/slurk

» hitps://parl.ai/static/docs/index.html

» hifps://github.com/bsu-slim/prompt-recorder (recording audio)

Tutorials
» Mechanical Turk: https://blog.mturk.com/tutorials/home



https://github.com/batra-mlp-lab/visdial-amt-chat
https://github.com/clp-research/slurk
https://parl.ai/static/docs/index.html
https://github.com/bsu-slim/prompt-recorder
https://blog.mturk.com/tutorials/home
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Shifting Gears...

Does the way we use these
tfools make sense?¢
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Human Evaluation Criteria

Fluency

» Clarity

» Fluency

» Grammaticality
» Naturalness

» Readability

» Understandability
> ...

Adequacy
Accuracy
Completeness
Informativeness
Relevance

Similarity

Truthfulness
Importance
Meaning-Preservation
Non-Redundancy

vV v v vV vV vV v vV VvV Y
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Operationalizing the Criteria

Grammaticality

>

‘How do you judge the overall
quality of the utterance in termsof
its grammatical correctness and
fluency?’

‘How would you grade the
syntactic quality of the [text]?’

‘This text is written in proper
Dutch.’

Readability
» ‘How hard was it to read the
[text]e’

» ‘Thisis sometimes called “fluency”,
and ... decide how wellthe
highlighted sentencereads; is it
good fluent English, ordoes it have
grammatical errors, awkward
constructions, etc.’

» ‘Thistextis easilyreadable.’
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Sample sizes and staftistics

van der Lee et al. (2019)
» 55% of papers give sample size
» "10 to 60 readers”

» 'median of 100 items used"
» range from 2 1o 5400

We do not know what the expected effect sizes are or what
appropriate sample sizes are for our evaluations!
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Improving Evaluation Criteria

Validity begins with good definitions
» discriminafive & diagnostic

Reliability is an empirical property
» Test-retest consistency

» Interannofator agreement

» Generadlizaftion across domains
» Replicability across labs
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Developing a standard

» Survey of current methods

» Statistical simulations

» Organizing an experimental shared task
» Workshop with stakeholders

» Release of guidelines+templates
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Objective Measures: Reading Time

In NLG Evaluation:

» Belz & Gatt 2008 — RTs as exirinsic measure
» Zarrie3 et al. 2015 - sentence-level RTs

In psycholinguistics

» eye-fracking & self-paced reading

» understanding human sentence processing

Reading times can indicate fluency/readability
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Objective Measures: Reading Time

Participant ID: Next sample

P o urney to the FEEEEEEEEEE—

Mouse-contingent reading times
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Better evaluations — beftter proxies

Evaluations involving humans are expensive.
» So folks use invalid measures like BLEU

With better evaluations (Tvalidity, Treliability)
» Befter targets for automated metrics

Beiter automated metrics — better objective functions!
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Conclusion

Crowdsourcing Improving NLG Evaluation

» Intferesting tasks abound For survey methods

» Toolsto make life easier » Better validity and reliability

» Best practicesfor conduct and » Statisticalsimulations
reporting

» Community efforts
» Shared task & workshop

Slides available af: For objective methods

https://davehowcroft.com/talk/2020- Mouse-contingent reading times
01_glasgow/

Bringing it fogether

» Seeking better automated proxies


https://davehowcroft.com/talk/2020-01_glasgow/

