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0.1 Monte Carlo simulation

Consider two random variables X1 and X2. Assume that X1 is log-normally distributed with a mean value of
X̄1 = 10 and a standard deviation σX1 = 3. The variable X2 is assumed to be Gaussian with parameters X̄2

= 5 and σX2 = 2. Furthermore, we assume that the variables are correlated with ρ12 = 0.7. The following
SLangTNG -script shows the procedure to generate Monte Carlo samples for these random variables.

1 −−[[
2 SLangTNG
3 Simple t e s t example f o r Monte Ca r l o s imu l a t i o n
4 and s t a t i s t i c s
5 ( c ) 2009 C h r i s t i a n Bucher , CMSD−VUT
6 −−]]
7
8 −− Crea te l ogno rma l random v a r i a b l e
9 rv1=s to ch .Ranva r ( s toch .LogNorma l )

10 −− s e t mean va l u e to 10 , s t anda rd d e v i a t i o n to 3
11 rv1 : S e tS t a t s (10 , 3)
12
13 −− Crea te normal random v a r i a b l e
14 rv2 = s to ch .Ranva r ( s toch .Norma l )
15 −− s e t mean va l u e to 5 , s t anda rd d e v i a t i o n to 2
16 rv2 : S e tS t a t s (5 , 2)
17
18 −− Produce samples f o r both random v a r i a b l e s
19 NSIM = 1000
20 sample1 = rv1 : Simulate (NSIM)
21 −− Est imate mean va l u e and s t anda rd d e v i a t i o n
22 m1 = stoch.Mean ( sample1 )
23 s1 = s toch .S i gma ( sample1 )
24
25 −− p r i n t s t a t i s t i c s and t a r g e t
26 p r i n t ( ”mean va l u e i s ” , m1 [ 0 ] , ” shou l d be” , 10)
27 p r i n t ( ” s t anda rd d e v i a t i o n i s ” , s1 [ 0 ] , ” shou l d be” , 3)
28
29 −− Assemble both random v a r i a b l e s i n t o a random ve c t o r
30 vec=s toch .Ranvec ( )
31 vec : AddRanvar ( r v1 )
32 vec : AddRanvar ( r v2 )
33 −− Def i n e c o r r e l a t i o n mat r i x
34 rho = 0 . 7
35 c o r r = tmath .Mat r i x ({
36 {1 , rho } ,
37 { rho , 1}
38 })
39
40
41 −− Ass i gn c o r r e l a t i o n to random ve c t o r
42 vec : Se tCo r r e l a t i o n ( c o r r )
43
44 −− S imu la t e random ve c t o r
45 sample = vec : Simulate (NSIM , s t o c h . S o bo l )
46 mean = stoch.Mean ( sample )
47 p r i n t ( ”mean v e c t o r ” , mean )
48 s igma = stoch .S i gma ( sample )
49 p r i n t ( ” s t anda rd d e v i a t i o n ” , s igma )
50
51 s c o r r = s t o c h . C o r r e l a t i o n ( sample )
52 p r i n t ( ” c o r r e l a t i o n mat r i x ” , s c o r r )
53
54 −− Draw s c a t t e r p l o t
55 v i s=tngg r a ph i c s .TNGV i s u a l i z e (20 , 20 , 700 , 700 , ” S c a t t e r P l o t ” )
56 v i s : SetLabe l s ( ”Two c o r r e l a t e d random v a r i a b l e s ” , ” V a r i a b l e 1” , ” Va r i a b l e 2” )
57 v i s : Plot ( sample : GetRows (0 ) , sample : GetRows (1 ) , −0.01 , 3)
58 v i s : F i l e ( ” s c a t t e r . p d f ” )

The resulting samples are plotted in Fig. ??.
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Figure 1: Scatter plot of simulated correlated random variables
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