
CH.8 

Functions of Random Variables 

• Method of Distribution Functions 

•One-to-One Transformations 

•Two-to Two Transformations  

 (Joint distribution of Functions of Random Variables ) 

•Method of Moment-Generating Functions 

 



Method of Distribution Functions  

(The CDF technique) 

 X1,…,Xn ~ f(x1,…,xn) 

 U=g(X1,…,Xn) – Want to obtain fU(u) 

 Find values in (x1,…,xn) space where U=u 

 Find region where U≤u  

 Obtain FU(u)=P(U≤u) by integrating f(x1,…,xn) over 

the region where U≤u  

 fU(u) = dFU(u)/du 



Example: 





Example: 







One-to-One Transformations 
 

-Assume:  

-A random variable X has CDF FX(x) and pdf  f(x)  

- We are interested in some function of  X, say Y = g(X). 

-If the equation y = g(x) can be solved uniquely, say x = g-1(y), then we say the 

transformation is one-to-one. 

- To find the pdf  of Y=g(x) ,(if inverse of g(x) exist) from the given pdf of  X, 

we use the formula  
 







Method of Transformations 
 Joint distribution of Functions of Random Variables 

TRANSFORMATION (two from two) 





Example 





Generating Functions-Method of Moment 

 X,Y are two random variables 

 CDF’s: FX(x) and FY(y) 

 MGF’s: MX(t) and MY(t) exist and equal for |t|<h,h>0 

 Then the CDF’s FX(x) and FY(y) are equal 

 Three Properties: 

 Y=aX+b  MY(t)=E(etY)=E(et(aX+b))=ebtE(e(at)X)=ebtMX(at) 

 X,Y independent  MX+Y(t)=MX(t)MY(t) 

 MX1,X2(t1,t2) = E[et1X1+t2X2] =MX1(t1)MX2(t2) if X1,X2 are indep. 

 



Sum of Independent Gammas 
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Linear Function of Independent Normals 
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Uniform X –Example  

 Stores located on a linear city with density           f(x)=0.05  -10 ≤ x ≤ 

10, 0 otherwise 

 Courier incurs a cost of U=16X2 when she delivers to a store located 

at X (her office is located at 0) 
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Sum of Exponentials –Example  

 X1, X2 independent Exponential(q) 

 f(xi)=q-1e-xi/q  xi>0,   q>0,  i=1,2 

 f(x1,x2)= q-2e-(x1+x2)/q  x1,x2>0 

 U=X1+X2
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