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Definition of CCDFs

Definition:

CCDF (x) = 1−
x−1∑
j=1

p(j) =
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j=x

p(j)

The derivative:

−d(CCDF (x))

dx
= p(x)
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CCDFs in Human Dynamics

Evidence of a bimodal distribution in human communications [Wu’10]

Interval distribution of Short Messages (SMs)

Light-tail: short response time

Heavy-tail: long response time

Bimodal distribution shown in log-log scale
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Learners by age
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Learners by region
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Learners by education background

More college learners in the fall semester ...
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∆(student learners) > 0
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Age below vs. above 30

Professional vs. academia

Students vs. non-students
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CCDFs by age

Older learners achieved better performance ...
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CCDFs by gender

No gender gap ...
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CCDFs by region

European learners achieved better performance ...
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Some results

CCDFnon-student learners > CCDFstudent learners

CCDFEuropean learners > CCDFOther region learners

CCDFfemale learners ∼ CCDFmale learners

T. C. Lee (EPFL) A & D of LOCs June 2, 2014 24 / 28



Remarks

Some results

CCDFnon-student learners > CCDFstudent learners

CCDFEuropean learners > CCDFOther region learners

CCDFfemale learners ∼ CCDFmale learners

T. C. Lee (EPFL) A & D of LOCs June 2, 2014 24 / 28



Remarks

Some results

CCDFnon-student learners > CCDFstudent learners

CCDFEuropean learners > CCDFOther region learners

CCDFfemale learners ∼ CCDFmale learners

T. C. Lee (EPFL) A & D of LOCs June 2, 2014 24 / 28



Explaining final grades CCDFs

∆(student learners) > 0⇒ ∆CCDF < 0

∆(European learners) < 0⇒ ∆CCDF < 0

T. C. Lee (EPFL) A & D of LOCs June 2, 2014 25 / 28



Explaining final grades CCDFs

∆(student learners) > 0⇒ ∆CCDF < 0

∆(European learners) < 0⇒ ∆CCDF < 0

T. C. Lee (EPFL) A & D of LOCs June 2, 2014 25 / 28



Key contributions

CCDFs in MOOCs
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Grades distribution

Bimodal

Non-student, aged, professional learners perform better
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Thank you, questions please.

tao.lee@epfl.ch
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