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@ #tcom) INTRODUCTION

Information Extraction (IE) pipelines can aid decision
making by structuring data and pulling decision-relevant
information from large document sets

Much research focuses on precision/recall of the
pipeline
Little research on how useful the pipeline output is to a

user

» Does text markup from an IE pipeline improve human
comprehension of text documents?

f IE Pipeline

Maker )
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@ #ikcom) RESEARCH QUESTION

Does text markup from an IE pipeline improve human
comprehension of text documents?
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@Bﬂfc@ METHOD

text
text documents

— ELICIT: Experimental Laboratory for the Investigation of
Collaboration, Information Sharing, and Trust

— Scenario N |
« 68 sentences Example mini-scenario

[ ) Tog eth e r p rOVi d e There will be a suicide bomb attack at a new hotel.

The Cube and Tetrahedron groups have the capacity to operate in Gibbonland and Lemurland.

who/what/where/when of an The Cue o sy ks New Yo' Do
a ntl CI p at e d a d V e rS a ry att a Ck A hotel was recently built in Gibbonland.

The attack will be at 11:00 pm

Time remaining: 19:31

ay - ~|at|- Select time — || Select AM/PM — ~|
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AbEcom) METHOD

markup from an IE pipeline

— Markup generated by an RPI pipeline

Events, labeled entities, mouse-over

Plain scenario excerpt

All the military bases in Perchland are heavily protected.

There is no new information about Raven group operations in Bassland.
Perchland is land locked.

Locals in Sharkland are being recruited.

The Turtle lost his right eye in an accident

The Bronco group does not attack on its Sabbath.

Members of the Charger, Titan. Steeler, Raider, and Bronco groups have
experience with chemical weapons

The shopping malls in the coalition area are not well defended.
Charger and Titan group members have entered Perchland and
Salmonland

The Panther, Charger, Titan, and Raven groups prefer to attack in daylight.
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Markup scenario excerpt

All the [orc military] [Fac bases] in [cre Perchland] are heavily protected.
There is no new information about Ry

Event ID: EV32
Perchland is land locked. Trigger: entered
[rer. Locals] in [cre Sharkland] are beirfalCids% St Ll T
The [rer Turtle] </osr> [rer his] right EE S T
Genericity: Specific
The Bronco [orc group] does not < Modality: Asserted

[rer. Members] of the [orc Charger], [JREER G
Tense: Past

Arguments
The shopping [Fac malls] in the [cre iU Ftag:

defended.
Charger and Titan [orc group] [Fer members] have <
[Loc Salmonland].

The [rer Panther], [rer Charger], [ore Titan] and Raven [orc groups] prefer to

[orc Bronco] [orc groups] have exper

& Perchland and

= > in daylight.
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AbEcom) METHOD

comprehension
— Measured objectively as the i

[pe I: Pexson [0RG ]: Oxganization

[oc]

accuracy and speed with which e

The Eagle does not work in [cre Spiderland]

L L L The northern cruise [rac terminal] is ocean-based
articinants answer auestions The <atacs wile o h enof e second i
The [per Circle] [per group] is recruiting [per locals] - intentions unknown.
The largest [orc museum] in [cee Spiderland] has a flat roof.
The [per attackers] are focusing on a high visibility target

abo| |t the text A ——
[rer Hornetland)].

i ge | el [

Time remaining: 19:54

Terrorist plot:

Who?
What?
Where? [saet curty |

When? [Select month | [Select day | at [Select time | [select AM/PM +|

— Click here to submit your answer and continue

. - MAANNANAANAAANNAN ANV
— Measured subjectively through

with markup Equal without markup
109 -8-7-6-5-4-3-2-1012 3 456 7 8 910
Which version of the task felt more

ratings of workload and

0000000000000 O0

physically demanding?
Which version of the task felt more

re feren Ce I ED OO0OO0O0000O00O000O0O0O0O0 O
On which version of the task do you

think you performed better? Q0eooeobo0e0000000
On which version of the task did you

feel you had to work harder?

‘Which version of the task lead you to

feel more insecure, discouraged, 0O00O0O0O0O0OO0OO0OO0

OO0 00000000 O0C

) O O O

irritated, stressed, or annoyed?
Overall, which version of the task do
‘you prefer?

— Click here to continue
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ARL RESEARCH LABO!

| @ #oEcom)) PARTICIPANTS AND PROCEDURE

— Participants

100 Turkers
. $2

— Procedure

Condition order
randomized

« Demographic questionnaire

Instructions

Plain: Practice scenario, test scenario, answers
Markup: Practice scenario, test scenario, answers
Workload and preference questionnaire

Ay
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Preliminaries

Before we begin, please answer the follow demographic questions.
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Your responses will not affect your eligi

Do you consider English your first or p|
OYes
O No

Please select your age range:
0O18-29

O 30-49

O 50-64

065+

On the next screen you will see a practice scenario of four sentences with

markup.

hbkcom) PROCEDURE

These sentences will NOT contain sufficient i
who/what/when/where of the terrorist plot,
guess 50 that you can practice entering and

Again, this is only a practice scenario. Feel fr

You have completed the training scenario. The experiment will now begin, and

you will be shown a full scenario with markup.

Remember to work as quickly as you can witho

— Click here to continue.

— Click here to continue.

Please select your gender:
O Female

O Male

O Other/prefer not to say

Please select your highest level of edu
O High school graduate or less

O Some college

O College degree or more

— Click here to continue

- 1
Practice scenario with mark|

[type Mention]: encicy
[rype Me

N] Entity with relation
< > Event

[pEr - Person [ORG |- Organization [GPE]: Geo-|

[ven ]: venicle [wes ]: weapon [Loc I Location

[rmex ] Timex [VALUE ] Value

The [rer Tetrahedron] [per group] is not involv,

Instructions
Your role: Intelligence Analyst

Your mission: New intelligence informati
potential terror groups. Your role is to u
plot. You will receive intelligence inform:
that will help you uncover the details of

Be on the lookout for four types of infor

® WHO: Information regarding the na
© Possible relevant sentence: 7/
o Note: Individuals may also be
will be followed by the word g
® WHAT: Descriptions of the TARGET|
o Possible relevant sentence: A
of Lemuriand.

A new [rac station] is being built in
The Cube and [orc Sphere] groups have the .
Gibbonland] .

The < > will be at 11:00 pm.

Time remaining: 19:54

Terrorist plot:
Who?
What?

[Type Mention]: encicy
[Type Mention]: Entity with relation
< > Event

[rer ]: Pezson [ORC | Organization [cPE] Geo—g

[veH ]: wenicie [ ]: weapon [10c ]: Location

[TMEx |- Timex [VALUE |- Value

On the next screen you will see a practice scenario of four sentences without l

markup.

These sentences will NOT contain sufficient infori
who/what/when/where of the terrorist plot, but g
guess so that you can practice entering and subm

Again, this is only a practice scenario. Feel free to

You have completed the training scenario. The experiment will now begin, and
you will be shown a full scenario without markup.

Remember to work as quickly as you can without

— Click here to continue.

=

— Click here to continue.

The [rer Eagle] is involved.

The Eagle does not work in [cre Spiderland].
The northern cruise [rac terminal] is ocean-ba:
The <
The [per Circle] [per group] is recruiting [rer loc
The largest [orc museum] in [cee Spiderland] h|
The [rer attackers] are focusing on a high visib|
The [orc Oval] and [rer Hexagon] [orc groups;
[per Hornetland].

The [rer Heron] was <
Tickland is mountainous.

> will be at the end of the second

> in [cee Hornetland

The [orc Octagon] [orc group] needs time to rqg
There is a major religions festival on the 14th.
Only the [orc Triangle] and [orc Octagon] [orc
protected [wea targets].

[rer Bloggers] are discussing the role of [orc g

Where? select country |
When? [ Select month ~|[Select day | at

& WHERE: Descriptions of the COUNT

— Click here to submit your answe
.2

© Possible relevent sentence: T#

capacity to operate in Lemurla

o Note: Countries will always en:

* WHEN: Information regarding the M|
will occur

o Possible relevant sentence: 7/

Once you have used this information to
and “when” of the attack, select your an:

The sentences you are shown may contail

generated and is intended to help you e;

You selected:

Who? Cube group

What? a military base

Where? Bonoboland

When? February 3 at 3:00 PM

You selected

Practice scenario without mar}

The Tetrahedron group is not involved.

A new pumping station is being built in the count
The Cube and Sphere groups have the capacity to
The attack will be at 11:00 pm.

Time remaining: 19:56

Terrorist plot:

Who?
What? Saectwget ]
Where?
When? a (5]

— Click here to submit your answer ani

Who? Octagon group (Triangle group)

What? an airport (a cruise terminal)

Where? Spiderland (Tickland)

When? January (September) 1 at 1:00 (10:00) P|

Incorrect answers are shown in red with corrections in pa;

— Click here to continue.

In the experiment, incorrect answers will be shown in rg

— Click here to continue.

intended to be helpful, the markup may not be entirely correct.

Please work as quickly as you can without sacrificing accuracy. You will have 20
minutes to uncover each terrorist plot, and a countdown clock will be provided on
screen. You will be presented with a total of two scenarios. Feel free to take a
break after submitting your answers for one scenario and before beginning the

next one.

Before the experiment begins, you will be shown a training scenario.

— Click here to continue.

Any comments or feedback you'd like to provi

i
You selected:

Who? Tetrahedron group
What? a military base
Where? Gibbonland

The Gray and Teal groups do not employ suicide
The Turquoise group focuses on destroying ener
No attacks are being planned on religious organi
The target is in a coalition country (Muland, Xilas
Sigmaland).

An attack is being planned for the first month of
The Rose group may be involved.

There is a lot of activity involving the Rose groupj
Embassy's in Piland were recently attacked and e
found.

There are reports that spent nuclear fuel is missi
The largest bank in Piland has 4 machine gun el
No traces of members from the Blue group have
Muland is in the process of deploying more troof
The Blue and Turquoise groups use very small cej
Army bases in Piland are increasing night patrols|
Members of the Silver, Turquoise, Teal, Sienna, a
with explosives.

Reports from Omicronland, Piland, and Sigmalan.
at public gathering places.

Attacking buildings when there are many people
There are fewer attacks in the heat of Summer (J
The Silver group does not work in Piland.

No attacks are being planned on religious organi
Omicronland.

When? August 9 at 4:00 PM

In the experiment, incorrect answers will be shown in red witl

— Click here to continue.

— Click here to continue

You have completed the first half of this experiment.

— Click here to continue to the second half of the experiment

You selected:

Who? Turquoise group (Silver group)
What? a courthouse (a secular school)
Where? Omicronland

When? January 1 at 1:00 (9:00) AM

Incorrect answers are shown in red with corrections in pares

— Click here to continue.

Any comments or feedback you'd like to provide|

One last thing

We would like to know how you thought the two versions of the task corr

For each question below, please choose the most appropriate version of

Use an intermediate value if you are unsure or have mixed feelings.

-7

O

Definitely
with markup
-10 -9 -8
Which version of the task felt more
: O O O
mentally demanding?
Which version of the task felt more
. . [elelNe]
physically demanding?
Which version of the task felt more
_ O O O
hurried or rushed?
On which version of the task do you o000
think you performed better?
On which version of the task did you @@
feel you had to work harder?
Which version of the task lead you to
feel more insecure, discouraged, O 00
irritated, stressed, or annoyed?
Overall, which version of the task do
O O O

you prefer?

— Click here to continue

-4

The experiment is complete.

==
Thank you for your participation!

Your results will help us determine how best to automatically extract infc

from text and present it to decision makers.

Your code is

FHERRHR

Be sure to enter this code on the Amazon Mechanical Turk site so that yc

rewarded for completing the HIT.

— Click here to continue
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@ #iEcom) RESULTS

Plain Markup
e s@@m® o0 Wo sopemam oem 00
£ 61 mco:c-mo ®@o ® coooo:ccoo @
8 L esmmebemee - — - — - — s ®
g‘ 4 - omalbo @ -m___c;:_co_o_;o_o____
8 o @e d® © e ceneceal @ © ®
5 I I
O 210 @@ ¢ ® @ 1
Q 1 1
< e o o o @ 5 @
0 - : ® ® ® :
0 5 10 15 20 0 5 10 15 20

Response time (minutes)

— Accuracy
* Plain >, Markup (med =5, 4.5)
— 60% of participants s/77)
— Speed
* Plain <, Markup (med = 6.19min, 6.83min)
— 958% of participants ss/100)

* Significant by Wilcoxon signed-rank test
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@ #tcom) RESULTS - ACCURACY

— Trial order
« Second trial >, First trial (med =5, 5)
— 58% of participants (4/77)

— No clear learning between first and second
trials

— Condition order
* Plain first: Plain 2 Markup (med =5, 5)
— 51% of participants (23145
 Plain second: Plain = Markup (med =5, 4)
— 72% of participants (23132

— Learning from Markup to Plain?
(Asymmetric transfer)
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Accuracy count

Accuracy count

Accuracy count

Plain second  Markup first

10
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@ #iEcom) RESULTS - SPEED

— Trial order
* First trial >,,; Second trial (med = 6.64min, 5.93min)
— 53% of participants (s3/100)

— No clear learning between first and second
trials

— Condition order
* Plain first: Plain < Markup (med = 6.84min, 8.05min)
— 54% of participants (361
« Plain second: Plain < Markup (med = 3.90min, 5.60min)
— 64% of participants (2539

— Learning from Markup to Plain?
(Asymmetric transfer)
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Response time (minutes)

Response time (minutes)

Response time (minutes)
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#ikcom) RESULTS — WORKLOAD AND

PREFERENCE

Percent of participants that chose

Question this version of the task
Plain Markup Even

Which version of the task felt more mentally demanding? 29 64 7
Which version of the task felt more physically demanding? 22 45 33
Which version of the task felt more hurried or rushed? 21 49 30
On which version of the task do you think you performed better? 57 34 9
On which version of the task did you feel you had to work harder? 25 64 11
Which version of the task lead you to feel more insecure, 26 62 12
discouraged, irritated, stressed, or annoyed?

Overall, which version of the task you do you prefer? 66 30 4
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#ikcom) RESULTS — WORKLOAD AND

PREFERENCE

Percent of participants that chose

Question this version of the task
Plain Markup Even

Which version of the task felt more mentally demanding? 29 64 7
Which version of the task felt more physically demanding? 22 45 33
Which version of the task felt more hurried or rushed? 21 49 30
On which version of the task do you think you performed better? 57 34 9
On which version of the task did you feel you had to work harder? 25 64 11
Which version of the task lead you to feel more insecure, 26 62 12
discouraged, irritated, stressed, or annoyed?

Overall, which version of the task you do you prefer? 66 30 4
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#ikcom) RESULTS — WORKLOAD AND
PREFERENCE

Percent of participants that chose
Question this version of the task
Plain Markup Even

Which version of the task felt more mentally demanding? 29 64 7
Which version of the task felt more physically demanding? 22 45 33
Which version of the task felt more hurried or rushed? 21 49 30
On which version of the task do you think you performed better? 57 34 9
On which version of the task did you feel you had to work harder? 25 64 11
Which version of the task lead you to feel more insecure, 26 62 12
discouraged, irritated, stressed, or annoyed?

Overall, which version of the task you do you prefer? 66 30 4

Percent of participants that chose this version of the task
Question Plain preference Markup preference
Plain | Markup | Even Plain Markup Even

Which version of the task felt more mentally demanding? 11 83 6 73 23 3
Which version of the task felt more physically demanding? 8 59 33 57 17 27
Which version of the task felt more hurried or rushed? 11 61 29 47 27 27
On which version of the task do you think you performed 80 8 12 7 20 3
better?

On which version of the task did you feel you had to work 8 86 6 67 17 17
harder?

Whlch versmn qf the task lead you to feel more insecure, 6 86 8 73 7 2
discouraged, irritated, stressed, or annoyed?

Overall, which version of the task you do you prefer? 100 0 0 0 100 0
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#ikcom) RESULTS — WORKLOAD AND
PREFERENCE

Percent of participants that chose
Question this version of the task
Plain Markup Even

Which version of the task felt more mentally demanding? 29 64 7
Which version of the task felt more physically demanding? 22 45 33
Which version of the task felt more hurried or rushed? 21 49 30
On which version of the task do you think you performed better? 57 34 9
On which version of the task did you feel you had to work harder? 25 64 11
Which version of the task lead you to feel more insecure, 26 62 12
discouraged, irritated, stressed, or annoyed?

Overall, which version of the task you do you prefer? 66 30 4

Percent of participants that chose this version of the task
Question Plain preference Markup preference
Plain | Markup | Even Plain Markup Even

Which version of the task felt more mentally demanding? 11 83 6 73 23 3
Which version of the task felt more physically demanding? 8 59 33 57 17 27
Which version of the task felt more hurried or rushed? 11 61 29 47 27 27
On which version of the task do you think you performed 80 8 12 7 20 3
better?

On which version of the task did you feel you had to work 8 86 6 67 17 17
harder?

Whlch versmn qf the task lead you to feel more insecure, 6 86 8 73 7 2
discouraged, irritated, stressed, or annoyed?

Overall, which version of the task you do you prefer? 100 0 0 0 100 0
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#tcom) RESULTS — ACCURACY/SPEED BY
PREFERENCE

Faster, more accurate in preferred condition?

Preference N Condition Median accuracy Med!an response
count time (min)
Plain 6 6.82
Plain 66
Markup 4 7.15
Plain 4 4.10
Markup 30
Markup 5 5.25
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| @ #tcom) RESULTS — ACCURACY/SPEED BY
PREFERENCE

More accurate in preferred condition, faster in Plain?

Preference N Condition Media:ozcr:::uracy Mec::?nner(ens‘:)nc;nse
Plain 6 6.82
Plain 66
Markup 4 7.15
Plain 4 4.10
Markup 30
Markup 5 5.25
Speed
- Prefer plain >, Prefer markup (med =7.06min, 4.48min)
Accuracy

- Prefer plain >,; Prefer markup (med=5,45)

* Significant by Mann-Whitney U test
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#iEkcom) RESULTS - PREFERENCE BY FIRST-
SEEN CONDITION

Preference for first-seen trial?

Preference
Trial order
Plain Markup Even
Plain first,
markup second 70 2911 25 >
Markup first,
plain second e 1.511 = 3

Preference for Plain greater
when Plain is seen first
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\J #5Econ) DISCUSSION

=

Does text markup from an |E pipeline improve human
comprehension of text documents?

— Overall
« This markup hurts performance (accuracy, speed)

 Participants associate higher workload with this markup,
disprefer

— But

» Minority of participants are more accurate with markup!

— Next steps
» Test “ideal” markup
— Less, higher quality (accuracy, relevance)

UNCLASSIFIED//DISTRIBUTION UNLIMITED
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