
Markov’s inequality
Ben Langmead

Department of Computer Science

Please sign guestbook (www.langmead-lab.org/teaching-materials) 
to tell me briefly how you are using the slides.  For original Keynote 
files, email me (ben.langmead@gmail.com).

http://www.langmead-lab.org/teaching-materials
mailto:ben.langmead@gmail.com


Averages & concentration
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Cross, K. Patricia. "Not can, but will college teaching be improved?." 
New Directions for Higher Education 1977.17 (1977): 1-15.

Definitely not possible; immediate from meaning of "top quarter"
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Averages & concentration

Svenson, Ola. "Are we all less risky and more skillful than our fellow 
drivers?." Acta psychologica 47.2 (1981): 143-148.



Markov inequality

Is it possible for >50% of the data to be more than 
twice the mean?

mean x 2

Not possible; violate definition of mean

Not possible for >33.3% to be over 3x mean...

Or for >25% to be > 4x mean...

mean



Markov inequality

Bounds the probability a non-negative r.v. is much 
more extreme than its expected value

"If the mean weight of 10 cars is 2 tons, none 
can weigh more than  ...

Why doesn't it hold when r.v. is allowed to be negative?

Extreme positive values are are easily 
balanced / nullified by extreme negative ones

For :a > 0 Pr(X ≥ a) ≤
E[X]

a

20 tons."



Markov inequality

Strengths:

Only assumption is that r.v. is non-negative

Only have to know expected value (not, say, variance)

Weaknesses:

Not always a tight, useful bound

"If the mean age of 10 kindergartners is 5.5 years, 
none can be more than  ...

(Well ... yeah)

For :a > 0 Pr(X ≥ a) ≤
E[X]

a

55 years old"


