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

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

– ELICIT: Experimental Laboratory for the Investigation of 
Collaboration, Information Sharing, and Trust [Ruddy 2007]

– Scenario

METHOD

• 68 sentences
• Together provide 

who/what/where/when of an 
anticipated adversary attack
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Does text markup from an IE pipeline improve human 
comprehension of text documents?

– Markup generated by an RPI pipeline [Li, Ji, and Huang 2013; Li 
and Ji 2014] 

• Events, labeled entities, mouse-over

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

METHOD

– Measured objectively as the 
accuracy and speed with which 
participants answer questions 
about the text

– Measured subjectively through 
ratings of workload and 
preference



UNCLASSIFIED//DISTRIBUTION UNLIMITED

UNCLASSIFIED//DISTRIBUTION UNLIMITED

7

– Participants
• 100 Turkers
• $2

– Procedure
• Demographic questionnaire
• Instructions
• Plain: Practice scenario, test scenario, answers
• Markup: Practice scenario, test scenario, answers
• Workload and preference questionnaire

PARTICIPANTS AND PROCEDURE
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PROCEDURE

##########
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– Accuracy
• Plain >∗ Markup (med = 5, 4.5)

– 60% of participants (46/77)

– Speed
• Plain <∗ Markup (med = 6.19min, 6.83min)

– 58% of participants (58/100)

* Significant by Wilcoxon signed-rank test

RESULTS
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– Trial order
• Second trial >𝑛𝑛𝑛𝑛 First trial (med = 5, 5)

– 58% of participants (44/77)

– No clear learning between first and second 
trials

– Condition order
• Plain first: Plain ≥ Markup (med = 5, 5) 

– 51% of participants (23/45)

• Plain second: Plain ≥ Markup (med = 5, 4) 

– 72% of participants (23/32)

– Learning from Markup to Plain? 
(Asymmetric transfer)

RESULTS - ACCURACY
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– Trial order 
• First trial >𝑛𝑛𝑛𝑛 Second trial (med = 6.64min, 5.93min)

– 53% of participants (53/100)

– No clear learning between first and second 
trials

– Condition order
• Plain first: Plain ≤ Markup (med = 6.84min, 8.05min)

– 54% of participants (33/61)

• Plain second: Plain ≤ Markup (med = 3.90min, 5.60min)

– 64% of participants (25/39)

– Learning from Markup to Plain? 
(Asymmetric transfer)

RESULTS - SPEED



UNCLASSIFIED//DISTRIBUTION UNLIMITED

UNCLASSIFIED//DISTRIBUTION UNLIMITED

12

RESULTS – WORKLOAD AND 
PREFERENCE

Question
Percent of participants that chose 

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, 
discouraged, irritated, stressed, or annoyed? 26 62 12

Overall, which version of the task you do you prefer? 66 30 4
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RESULTS – WORKLOAD AND 
PREFERENCE

Question
Percent of participants that chose 

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, 
discouraged, irritated, stressed, or annoyed? 26 62 12

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

Question
Percent of participants that chose this version of the task

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 
better? 80 8 12 7 90 3

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

Which version of the task lead you to feel more insecure, 
discouraged, irritated, stressed, or annoyed? 6 86 8 73 7 2

Overall, which version of the task you do you prefer? 100 0 0 0 100 0
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RESULTS – ACCURACY/SPEED BY 
PREFERENCE

Preference N Condition Median accuracy 
count

Median response 
time (min)

Plain 66
Plain 6 6.82

Markup 4 7.15

Markup 30
Plain 4 4.10

Markup 5 5.25

Faster, more accurate in preferred condition?
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RESULTS – ACCURACY/SPEED BY 
PREFERENCE

Preference N Condition Median accuracy 
count

Median response 
time (min)

Plain 66
Plain 6 6.82

Markup 4 7.15

Markup 30
Plain 4 4.10

Markup 5 5.25

Speed
- Prefer plain >∗ Prefer markup (med = 7.06min, 4.48min)

Accuracy
- Prefer plain >𝑛𝑛𝑛𝑛 Prefer markup (med = 5, 4.5)

* Significant by Mann-Whitney U test

More accurate in preferred condition, faster in Plain?
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RESULTS – PREFERENCE BY FIRST-
SEEN CONDITION

Trial order
Preference

Plain Markup Even

Plain first, 
markup second 70 25 5

Markup first, 
plain second 59 38 3

Preference for first-seen trial?

2.9:1

1.5:1

Preference for Plain greater 
when Plain is seen first
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Does text markup from an IE 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)

DISCUSSION
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