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An Algorithm for Calculation of Probability Distributions of
Output Variables in Process Simulation

2%

(Soo Hyoung Choi)

Abstract : Stochastic process analysis is often based on Monte Carlo simulations. As a more rigorous alternative, a deterministic algorithm

based on numerical integration is proposed in this paper, which calculates the probability distributions of dependent random variables using the
results of simulation with grid points of independent random variables. For performance evaluation, the proposed algorithm is applied to an
example problem which can be analytically solved, and the result is compared with that of Monte Carlo simulation. The proposed algorithm is

suitable for general process simulation problems with a few independent random variables, and expected to be applicable to areas such as safety

analysis and quality control.
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For0 =< Cy = e‘z,
FC=(-28+1)CA2/ 8
AC)=(e' -2 +1)Cul 4

Fore” < Cx <=2¢7,
FCy)=- (" +26*- 1) Cx2/8+ 2" Ca-(In Ca¥ /2
-(712)In Ca -27/4
AC)=-('+2-1)Ca/4+2 - (In CA+712)/ Ca

For 2¢*< Cy < e",
FCh)=-Qe*-1)Ca?/8+(InCy)* /2
-(72-2In2)InCa+(In2)*-7In 2 +27/4
AC)=-(2¢- 1) Cal 4+ (InCa-2 102+ 72/ Ca
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Fig. 1. Cumulative distribution of the example problem.
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Fig. 2. Probability distribution of the example problem.

Fore' <Cs = 26",
F(Ca)=(2¢"+ 1) Ca*/ 8- 4e Ca + (3/2)(In Ca)°
-CIn2-17/2) I Ca+(n2Y-Tn2+57/4
AC =0+ 1) Ca’4-4e
+(BInCs-21n2+17/2)/ Ca

For2e™ < <=1,
FC)=Ca2/8-(nCaY /2+(21In2-3/2)In Ca
-(n2’+31n2-3/4
AC)=Cal4-(InCa-21n2+3/2)/ Ca

Fori<CA < 2,
F(Ch)=-Ca2/8+2Ca-(InCa’+(2In2-3)InCa
-(n2Y+31n2-572
ACa)=-Ca/4+2-(2InCa-2In2+3)/Cs
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Fig. 3. Cumulative distribution by proposed method.
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Fig. 4. Probability distribution by proposed method.
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