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• Aggregated search coherence: the extent to which results from 
different sources have a similar query-sense distribution

• Research question: Do the query-senses in the image results 
affect interaction with the web results?

• Result: Users are more likely to interact with the web results 
when the images are more consistent with the intended query-
sense (aka the “spill-over effect”)

Aggregated Search Coherence
[Arguello	
  &	
  Capra	
  CIKM	
  2012]
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RQ1 Does the spill-over effect generalize to other verticals 
besides images?

RQ2 Is the spill-over effect stronger for verticals that include 
thumbnail images?

RQ3 What factors affect if and when a spill-over happens from a 
user’s perspective?

Research Questions
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• Study 1 (RQ1-2): run on Amazon’s Mechanical Turk

• Study 2 (RQ3): laboratory study

• Experimental protocol: participants were given a search task 
and a search interface and asked to find a webpage containing 
the requested information

• Search tasks: associated with an ambiguous entity and designed 
to require web results (not vertical results)

• Example: “Find a website that contains information about what 
causes a snow avalanche”

Overview
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Study 1 (RQ1-2)

• Run on Amazon’s Mechanical Turk

• Vertical: images, news, shopping, video

• Vertical image: news, shopping (with and without thumbnails)

• Vertical query-sense: on-target, off-target, mixed

• 75 search tasks per vertical

• 10 redundant search sessions per experimental condition

• 16,500 Mechanical Turk HITs total

• Each HIT was priced at $0.10 USD

• Outcome measure (binary): Did the participant click on at least 
one web results on the initial SERP?

10
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Study 1 Results

RQ1 Does the spill-over effect generalize to other 
verticals besides images?

RQ2 Is the spill-over effect stronger for verticals that 
include thumbnail images?

RQ3 What factors affect if and when a spill-over happens 
from a user’s perspective?

Thursday, October 31, 13



18

Study 1 Results (RQ1)

images 
shopping 

(thumbnail) 
video 

news 
(thumbnail) 

web only 44.40% 43.39% 35.51% 37.81% 

off 37.87% 37.52% 34.13% 37.11% 

mix 43.39% 43.60% 35.20% 35.79% 

on 49.20% 45.07% 36.93% 35.13% 
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• Significant effect for images (p < .05) and shopping (p < .05)

• Similar trend for video (p = .726) 

• Different trend for news (p = .283)
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web only 43.39% 43.39% 37.81% 37.81% 

off 38.27% 37.52% 36.05% 37.11% 

mix 43.26% 43.60% 35.79% 35.79% 

on 43.73% 45.07% 33.07% 35.13% 
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Study 1 Results (RQ2)

• Logistic regression analysis

• For shopping, the only significant predictor was vertical query-
sense (p < .05)

• For news, no predictor was significant
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RQ1 Does the spill-over effect generalize to other 
verticals besides images?

RQ2 Is the spill-over effect stronger for verticals that 
include thumbnail images?

RQ3 What factors affect if and when a spill-over happens 
from a user’s perspective?

Study 2 (RQ3)
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Study 2 (RQ3)

• Laboratory study using a retrospective think-aloud protocol

• Vertical: images, news (with thumbnails)

• Vertical query-sense: on-target, off-target

• 4 search tasks per vertical

• 16 participants (6 male, 10 female)

• Each participant completed 4 tasks

21

Thursday, October 31, 13



Study 2 (RQ3)

• Searches were recorded and played back to participants

• Participants were instructed to narrate their actions and thought 
processes on the initial SERP

• At the end of the four tasks, participants were re-played their 
searches and asked target questions about their actions on the 
initial SERP

• Think-aloud comments and interview responses were analyzed 
in order to classify search sessions into one of four categories:

‣ (1) positive spill-over, (2) negative spill-over, (3) no spill-over, 
and (4) unknown spill-over.

22
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• Of the 64 search sessions:

‣ 25 (39%) had (positive/negative) spill-over

‣ 33 (52%) had no spill-over

‣ 6 (9%) had unknown spill-over

• Of the 25 search sessions with spill-over:

‣ 17 (68%) happened for the image vertical

‣ 8 (32%) happened for the news vertical

• Consistent with Study 1 results, the image vertical had more 
spill-over

23

Study 2 Results (RQ3)
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• The on-target vertical results increased the participant’s 
confidence in the overall results (including the web results)

I thought the links on the page [the web results] would be 
more specific because all the images were about Saint    
Basil.

• Given little prior knowledge about the search topic, the on-
target vertical results provided visual cues about things to look 
for on the SERP

When I read the task, I knew that I didn’t know anything 
about the topic... First I saw the pictures and I saw that China 
Lake is a military base in the California.  Then I went back up 
and started going down the page.

24

Study 2 Results: Positive Spill-over
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• The off-target vertical results decreased the participant’s 
confidence in the overall results (including the web results)

I knew that these pictures were about the TV show[off-target 
news thumbnails].  That was the biggest indicator that the 
results were about the TV show [and not the Big Bang Theory 
of the universe]

25

Study 2 Results: Negative Spill-over
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• The top (on-/off-target) web results caused the participant to not 
even perceive the vertical results.

I don’t think I looked at these [news vertical results].  I 
looked at the top result and noticed it said something about 
vacations [the off-target query-sense] and decided that the 
query was too general.

26

Study 2 Results: No Spill-over (1)
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• The participant perceived the vertical results as being a specific 
type of result, not relevant to the task, and did not process them 
enough to recognize their on-/off-target query sense.

I did notice the news results again [off-target news].  But, 
because I was looking for historical information [about the 
first World Series of baseball] I didn’t try to figure out what 
they were about.  Now I see that they’re about the World 
Series of Poker.
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Study 2 Results: No Spill-over (2)
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• The participant perceived the vertical results and processed 
them enough to recognize their query-sense, but did not 
perceive the off-target query-sense as being off-target.

I noticed these briefly [off-target images] and figured that this 
place [Saint Basil’s Cathedral] had to be somehow related to 
the Saint.
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Study 2 Results: No Spill-over (3)
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• Insights gained from Study 2 suggest that three things must 
happen for a spill-over to happen:

1. perceive the vertical results

2. process them enough to recognize their on-/off-target query-
sense

3. let their query-sense increase/decrease their confidence in 
the SERP as a whole

29

Discussion: RQ3
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• Factors that may affect the likelihood of a spill-over effect

30

Discussion: RQ3

perceive recognize confidence

web results ✓
vertical relevance ✓

cognitive load ✓
query-sense relation ✓
user’s mental model ✓

layout ✓
Thursday, October 31, 13



• The spill-over effect did not generalize to the video and news 
verticals

• Hypothesis: news and video results required more cognitive 
effort to process

• News results included more text than the other verticals

• Video results were presented using still-frames

• Participants may have perceived the video and news results

• However, given that the tasks did not require vertical results, 
participants may have not expended the effort to recognize their 
query-senses

31

Discussion: RQ1
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• Including thumbnails did not moderate the spill-over for the 
news and shopping results

• Hypothesis: thumbnails may play a greater role when the 
vertical is blended lower in the web results

• Vertical results were presented between web ranks 3 and 4 
(above the fold)

• Thumbnails may increase the likelihood of perceiving the 
vertical results when the vertical is ranked lower
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Discussion: RQ2
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Implications for IR

• Aggregated search

‣ Approaches to vertical selection and ranking assume 
that all false positive predictions are equally bad

‣ New approaches may need to consider their (positive or 
negative) effect on other components in the page

‣ These approaches may need to consider different 
factors of the vertical, the user, and the layout

• Web result diversification

‣ Approaches to diversity ranking assume homogeneous 
results (e.g., only web results)

‣ New approaches may need to consider the amount of 
diversification from verticals presented on the SERP
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Conclusions

• Given an ambiguous query, the query-senses in the vertical 
results can affect user interaction with the web results

• The spill-over effect happens for some verticals (images, 
shopping), but not others (video, news)

• Including thumbnails in the vertical results has little effect 
(at least when the vertical is ranked high)

• Different factors are likely to influence whether a spill-over 
happens

• As search engines increasingly integrate more content from 
independent systems, understanding and modeling cross-
component effects will greatly affect the user experience
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Thank you!
Questions?

Thursday, October 31, 13



Supplemental Slides

Thursday, October 31, 13



37

web

maps

shop

news

local

images

Aggregated Search

• predicting which verticals to 
present and where to present them

...

verticals“mont blanc”

Thursday, October 31, 13



38

Aggregated Search Coherence

• The extend to which results from different sources focus on similar 
senses of an ambiguous query

1. Users issue ambiguous queries

2. Aggregated search systems follow a “pipeline” architecture: 
results from different sources are independent of each other

3. Different collections may have a different query-sense 
distribution

4. Different ranking algorithms may favor different query-senses
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• The participant noticed the vertical results, processed them 
enough to recognize their on-target sense, expended effort 
trying to assess their relevance to the task, and upon judging 
them non-relevant, decided to try an entirely different query.

I looked at the images [on-target news thumbnails], but 
nothing seem tourism-related.  That’s when I said: Forget it, 
I’m just gonna do a totally different query.
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Study 2 Results: No Spill-over
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