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Relevance of Internet speed

 Consumers
 2nd most important factor

 advertised ≠ real speed + congestion [1]

 Regulators
 Quality of service (QoS) [2]

 Policy makers
 Universal Service Funds, broadband plans [3]
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Research question
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Can crowdsourcing Internet data be used to 
measure real broadband speeds?

 Advertised speeds

 Hardware-based measurements

 Software-based crowdsourcing?



Non-probabilistic samples

 Selection bias [6]

 Unequal participation [7]
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Issues

 Selection panel [6]

 Calibration / ground-truth [8]

 Differences-in-differences [8]

Solutions



From where to where?
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Speed test comparison
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Test
path

Active
Passive

Voluntary
Automatic

Statistical
aggregation

Akamai
1-4 or

1-5
Passive Real traffic Unknown

Ookla 1-4 or
1-5

Active Voluntary
Avg. first 2s or 

avg. 10s

Bredbands
kollen

1-4 or
1-5

Active Voluntary
Avg. after ramp-up. 

Excl. top 10% &
bottom 30%

SamKnows 2-5 Active Automatic

Avg. after ramp-up. 
Excl. top

& bottom
percentiles



Observations
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Data processing
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Comparison speed tests
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Observations per operator
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Selection bias
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Conclusions

 Measurement error

 In-house congestion (hypothesis)

 Selection bias

 Importance of ground truth data 

(incl. robust panel/survey data) 
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Findings
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