
Abstract:

Efficient and high quality random number generators are critical to Monte

Carlo simulation which is widely used in different fields of studies. Gamma

distribution is one of the fundamental distributions that is used to generate

random numbers from other distributions such as Chi-square, Student-t, F,

and Beta. The algorithms proposed in the past for gamma random number

generation are all limited to certain range of shape parameter values. Two

simple algorithms to generate gamma random numbers are proposed in this

presentation. Both of the proposed algorithms use the ratio-of-uniforms

method. The first algorithm applies to all positive shape parameter value

without limitation. The algorithm is very simple and has good performance

compared with the existing algorithms. The second algorithm is limited to

shape parameter smaller or equal to 1. However it has better performance

compared with the first algorithm in that limited shape parameter range.

Introduction:

• ROU1 and ROU2 are proposed using ratio-of-uniform method

• Ratio-of-uniform method: only uniform random generator is used

• Logarithmic transformation are used for both ROU1 and ROU2

• Transformation controls the acceptance rate and range of shape   

parameter values for ROU1 and ROU2

• ROU1 is not limited to a certain interval 

• ROU2 is valid only for α ≤ 1

• ROU1 and ROU2 have reasonable acceptance rate and timing 

results
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Figure 1: Acceptance rate for ROU1.

α 0.01 0.25 0.5 1 1.25 3 5 10

MT00 20.39 20.31 20.25 13.38 13.29 13.09 13.04 13.02

AD82 N/A N/A N/A 16.51 16.00 15.95 11.36 10.98

AD74 9.15 12.55 13.68 N/A N/A N/A N/A N/A

ROU1 15.44 14.86 14.48 13.71 13.31 12.90 14.28 14.31

ROU2 14.50 12.54 12.61 13.42 N/A N/A N/A N/A

Figure 2:  Acceptance rate for ROU2.

Figure 3:  Plot of f(x) vs x*f(x) based on Ratio-of-Uniform Method for ROU1.

Results/Conclusion:

• Normal and Uniform random numbers generators are required in MT00

• Normal, Uniform, and Exponential random number generators are required 

for AD82 and AD74

• MT00, AD82 and AD72 are complicated algorithm and difficult to code

• ROU1 and ROU2 only need uniform random number

• ROU1 and ROU2 are faster than MT00 when α<1

• ROU1 has high acceptance rate for α between 1.25 and 3

• ROU1 is faster than AD82 for α < 4

• ROU2 is faster than AD74 for α between 0.25 and 0.8

• ROU1 and ROU2 are very simple to code and speed are comparable to 

MT00, AD82, and AD74

Table 1: The timing results (seconds) of generating 50 million Gamma Random Numbers for each of the algorithm.


