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~20% of Web pages changed every time they were 
visited 

~40% of Web pages changed within a week 

Cho and Garcia-Molina, 2000



0.25-0.5% of documents on the Internet disappear 
every week

Fetterly et al, 2003
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Task

Given a link within a 
marketing email

and the corresponding 
landing page, 

detect misalignment.



Use case: Link Monitoring System

?



?

Use case: Smart Authoring Tool



Summary

Data: 160 marketing emails, 4266 links, labeled by 
MTurk crowed workers

Model Comparison: Unsupervised (cosine similarity) vs. 
supervised (learned similarity with neural networks)

Evaluation: Best F measure: 0.75
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A taxonomy of link issues in marketing emails

Why participants thought the link was 
misaligned

Iterative Coding



Is the page reachable?
YES

T1. Empty page Is the entire page relevant?
NO

T2. Error page
T3. Irrelevant page Is critical information available?

T4. Missing critical info Is critical information easy to find?

T5. Too much unrelated info

T7. Requiring unexpected 
steps

Is critical information 
consistent with the link?

T6. Inconsistent info T0. Relevant 
Link

Broken

Relevant

Semantically Misaligned
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Training data collection
• 160 marketing emails 
• 4266 links



Challenges
Link relevance is a subjective measure

• Expiration of offers or content
• Conflict of interests
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Distribution of issues over email age
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Approach

Finding features
• Image features (OCR and tagging)
• Text features (link, subject line, body, landing page)

Classification
• Is the landing page relevant? (Binary) 
• What is the issue with the landing page? (Multi-class)
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The Model Zoo
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Unsupervised Baselines
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Animals from the Zoo



Model More than 1 Vote More than 3 Votes More than 5 Votes
F P R F P R F P R

all – the page has at least one issue

FscoreRecallPrecision

classification threshold

Fig.4a (left) 0.75 0.77 0.73 0.58 0.61 0.55 0.66 0.75 0.58
Fig.4a (right) 0.72 0.71 0.73 0.63 0.63 0.63 0.68 0.81 0.58
Fig.4b 0.74 0.73 0.75 0.51 0.55 0.48 0.66 0.73 0.60
Fig.4b (dot) 0.72 0.94 0.58 0.51 0.58 0.45 0.49 0.73 0.37

empty – the landing page is empty

Fig.4a (left) 0.43 0.47 0.39 0.70 0.83 0.60 0.08 0.33 0.05
Fig.4a (right) 0.47 0.60 0.38 0.74 0.91 0.62 0.16 1.00 0.09
Fig.4b 0.45 0.46 0.45 0.72 0.91 0.59 0.15 0.33 0.08
Fig.4b (dot) 0.45 0.42 0.48 0.81 0.91 0.73 0.15 1.00 0.10

error – the page shows an error

Fig.4a (left) 0.60 0.64 0.56 0.65 0.83 0.54 0.19 0.66 0.11
Fig.4a (right) 0.64 0.70 0.58 0.78 0.86 0.72 0.21 0.66 0.12
Fig.4b 0.59 0.67 0.53 0.74 0.83 0.66 0.16 0.50 0.10
Fig.4b (dot) 0.46 0.55 0.40 0.64 0.77 0.54 0.15 0.33 0.09

unexpected step – the page requires unexpected steps

Fig.4a (left) 0.40 0.71 0.27 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4a (right) 0.43 0.73 0.31 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4b 0.43 0.55 0.36 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4b (dot) 0.23 0.23 0.23 0.0 0.0 0.0 0.0 0.0 0.0

irrelevant page – the page is entirely irrelevant

Fig.4a (left) 0.53 0.63 0.45 0.21 0.55 0.15 0.0 0.0 0.0
Fig.4a (right) 0.50 0.71 0.39 0.21 0.50 0.15 0.0 0.0 0.0
Fig.4b 0.48 0.55 0.43 0.22 0.30 0.17 0.0 0.0 0.0
Fig.4b (dot) 0.47 0.92 0.31 0.15 0.40 0.08 0.0 0.0 0.0

missing info – the page is missing critical information

Fig.4a (left) 0.15 0.28 0.15 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4a (right) 0.22 0.35 0.16 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4b 0.21 0.35 0.15 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4b (dot) 0.23 0.35 0.16 0.0 0.0 0.0 0.0 0.0 0.0

unrelated info – the page contains too much unrelated information

Fig.4a (left) 0.41 0.52 0.34 0.01 0.25 0.00 0.0 0.0 0.0
Fig.4a (right) 0.42 0.55 0.34 0.02 0.25 0.01 0.0 0.0 0.0
Fig.4b 0.40 0.94 0.25 0.02 0.50 0.01 0.0 0.0 0.0
Fig.4b (dot) 0.27 0.23 0.31 0.00 0.25 0.00 0.0 0.0 0.0

inconsistent info – important details are inconsistent with the email

Fig.4a (left) 0.19 0.29 0.15 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4a (right) 0.21 0.48 0.15 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4b 0.23 0.31 0.15 0.0 0.0 0.0 0.0 0.0 0.0
Fig.4b (dot) 0.25 0.38 0.15 0.0 0.0 0.0 0.0 0.0 0.0
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