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Binomial Distribution

● A binomial experiment is a statistical 
experiment that has the following properties:
– The experiment consists of n repeated trials.

– Each trial can result in just two possible outcomes. 
We call one of these outcomes a success and the 
other, a failure.

– The probability of success, denoted by P, is the 
same on every trial.

– The trials are independent; that is, the outcome on 
one trial does not affect the outcome on other trials.

●
http://stattrek.com/probability-distributions/binomial.aspx?Tutorial=AP



  

Properties

● μ is np where n is the 
number of trials and p 
is the probability.

● σ = sqrt(n * p * (1-p)) 



  

Binomial Probability

● Probability of getting 
exactly k heads in n 
flips.
– b(k, n, 0.5)

– pk (1 – p)(n – k) chances 
of getting exactly k 
heads

– These can be 
anywhere so we have 
to multiply by n!/(k! * 
(n – k)!).  



  

Monte Carlo



  

More Binomial



  

Poisson Distribution

● Similar to binomial 
distribution.
– No concept of total 

number of flips.

● Binomial symmetrical 
around mean.

● Poissonian bounded 
by zero but extends 
upto infinity.
– Finite probability of 

getting 1456 counts.

● f(k, λ) = λke-λ/k!
● μ = λ; σ2 = λ.
● For large λ, normal 

distribution is good 
approximation.



  

Poisson Distributions



  

IDL Implementation

● rand = randomu(seed, 1000, poisson = mean)
● noise = poidev(mean, seed = seed)



  

Real Data



  

Can't tell the sky without arrows



  

More Realistic 
Stars



  

Results



  

Multiple Star 
Simulation
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