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Summary of Probability Distributions 
 
For Crystal Ball, all of these distributions can be used either from Crystal Ball’s “Gallery” (defined as assumption cells), or by explicitly writing the “CB.” 
function as a regular Excel formula. For @Risk, they can be entered through the “Add Distribution” button/menu item, or typed directly into the cell. 
 
There are even more probability distribution functions than these, and many of these additional, optional parameters. You can see what these are by using Excel’s 
function wizard. 
 

Distribution CB Function @Risk Function Description 

Binomial =CB.Binomial(p,n) =RiskBinomial(n,p) Returns the number of "successes" in a sample of size n where each trial has a probability p of "success." 

Poisson =CB.Poisson(λ) =RiskPoisson(λ) 
Returns a random number of “events” occurring per some unit of measure (for example, calls per hour, 
defects per yard, and so on).  The parameter λ represents the rate of events occurring per unit of measure. 

General Discrete =CB.Custom(2-column 
cell range) 

=RiskDiscrete({X-values}, 
{Prob-values}) 

Returns one of the n values in the first column of the range. The probabilities must be in the second column 
of the range. For example, CB.Custom(A2:B5) would return one of the values in A2:A5, according to the 
probabilities listed in cells B2:B5. 

Continuous 
Uniform =CB.Uniform(min,max) =RiskUniform(min,max) 

Returns a value in the range from a minimum (min) to a maximum (max). Each value in this range is 
equally likely to occur. Often used when only subjective assessments of possible values are available, or 
when data is very limited. 

Normal =CB.Normal(µ,σ) =RiskNormal(µ,σ) 
Returns a value from a normal distribution with mean µ and standard deviation σ. Appropriate for many 
phenomena, both natural and artificial (e.g., deviations from specification, processing times in some 
systems). 

Triangular =CB.Triangular(min 
most likely,max) 

=RiskTriang(min, most likely, 
max) 

Returns a value from a triangular distribution covering the range specified by a minimum (min) and a 
maximum (max). The shape of distribution is then determined by the size of the most likely value relative to 
min and max.  Often used when little actual data is available, but estimates of min, most likely, and max can 
be made. Very flexible distribution, by adjusting the most likely value. 

Exponential =CB.Exponential(λ) =RiskExpon(λ) 
Returns a value from an exponential distribution with mean λ.  Often used to model the time between 
“events” (e.g., phone calls into a call center) or the lifetime of a device with the constant probability of 
failure. Known as a “memoryless” distribution; the time since the last event occurring does not influence the 
distribution of time until the occurrence of the next event. 

Lognormal =CB.Lognormal(µ,σ) 
=RiskLognorm(µ,σ) 
=RiskLognorm2(µ,σ) 

Returns a value from a lognormal distribution with parameters µ and σ. If the natural logarithm of a 
random variable has a normal distribution, the random variable itself has a lognormal distribution. Stock 
prices and real estate are often thought to have a lognormal distribution. The distribution is bounded below 
by zero and right-skewed.  Also sometimes used to model service times. 
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Distribution CB Function @Risk Function Description 

Gamma, 
Weibull, Beta 

=CB.Gamma(Location, 
Scale,Shape) 

=CB.Weibull(Location, 
Scale,Shape) 

=CB.Beta(Alpha,Beta, 
Scale) 

=RiskGamma(alpha, beta) 
=RiskWeibul(alpha, beta) 
=RiskBeta(alpha1, alpha2) 
=RiskBetaGeneral(alpha1, 

alpha2, min, max) 

These distributions are extremely flexible and can be made to take on a variety of shapes. The gamma and 
weibull distributions are often used in reliability analyses (in modeling failure times). A special case of the 
gamma distribution (called the Erlang distribution) is appropriate when a task comprises several separate 
tasks, each of which is exponentially distributed. A variant of the beta distribution is used in some project 
management algorithms (e.g., PERT). 

Geometric, 
Negative 
Binomial 

=CB.Geometric(p) 
=CB.NegBinomial(p,r) 

=RiskGeomet(p) 
=RiskNegbin(s,p) 

Related to the binomial distribution where the probability of “success” for a single trial is p. The geometric 
distribution models the number of trials required before the first success. The negative binomial distribution 
models the number of trials required before the rth success. This would have application, for example, in 
modeling the number of cold calls required before obtaining a new customer. 

Hypergeometric, 
Logistic, Pareto 

=CB.Hypergeometric 
(Probability, Trials, 

Population) 
=CB.Logistic(Mean,Scale) 

=CB.Pareto(Location, 
Shape) 

=RiskHypergeo 
=RiskLogistic 
=RiskPareto 

Hypergeometric is similar to binomial, except that it refers to “sampling without replacement.” It is 
appropriate when the total population relative to the sample is small, so that the probability of success is 
materially affected by the trials conducted so far. 
Logistic is used to model population growth, for example. 
Pareto is used to model situations where a small number of the items account for a large proportion of some 
characteristic. 

Extreme Value 

=CB.ExtremeValue 
(Mode,Scale) (for 

maximum) 
=CB.ExtremeValue2 

(Mode,Scale) (for 
minimum) 

=RiskExtvalue Use to model the value of the largest value of some variable, over some period of time (e.g., largest 
earthquake during a 10-year period). 

 


