
	
  Expecta)ons,	
  moments
and	
  transforma)ons
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3.5 Existence of expected values for continuous variables

Example. Expected value is infinite. Suppose we are given a continuous random variable
X with density

fX(x)) =







0 for x < 1
1

x2 for x ≥ 1

First let us check whether it is a proper density. This is a well-defined density because
fX(x) ≥ 0 is piecewise continuous and

∫ ∞

−∞
fX(x)dx =

∫ ∞

1

1

x2
dx =

[

−
1

x

]∞

x=1

= 1

However, the expectation of X is infinite:
∫ ∞

−∞
xfX(x)dx =

∫ ∞

1

1

x
dx = ∞
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  Some	
  univariate	
  discrete	
  and	
  con)nuous	
  
distribu)ons
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3.16	
  	
  	
  Coun*ng	
  rules
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3.17	
  	
  	
  Summary	
  of	
  
coun*ng	
  rules
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3.18	
  	
  	
  Bernoulli	
  distribu*on
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3.19	
  	
  	
  Binomial	
  
distribu*on
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3.20	
  Binomial	
  in	
  R bin=rbinom(2000,1000,0.9)
 h=hist(bin,freq=F,col="red")
 xx=seq(850,930,by=1)
 plot(xx,dbinom(xx,1000,0.9),type="l")
 points(h$mids,h$intensities,type="h",col="red")
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3.21	
  Prob.	
  density
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3.22	
  Moments
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3.23	
  Poisson	
  
distribu*on

plot(0:10,dpois(0:10,0.7),type="l")
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3.24	
  Moments
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3.25	
  Poisson	
  vs	
  Binomial

Monday, 18 November 13



3.26	
  Geometric
distribu*on
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3.27	
  
Con*nuous
distribu*ons
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3.28	
  Uniform	
  distribu*on
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3.29	
  Indicator	
  func*on
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3.30	
  Moments	
  of	
  
uniform	
  distribu*on
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3.32	
  Examples
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3.32	
  Exponen*al	
  distribu*on
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3.33	
  Examples	
  in	
  R
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3.34	
  Link	
  between	
  
Poisson	
  and	
  exponen*al	
  
distribu*on
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3.35	
  Normal	
  
distribu*on
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3.36	
  Cumuluta*ve	
  
func*on
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3.37	
  Standard	
  
distribu*on
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3.38	
  Example
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3.39	
  Compu*ng	
  
probabili*es	
  under	
  
the	
  normal	
  curve

z

z
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  Sampling	
  distribu)ons	
  
and

	
  main	
  large	
  scale	
  sample	
  theorems
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4.2
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4.3
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4.5
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4.7	
  Convergence	
  
in	
  probability
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4.8	
  Convergence	
  
in	
  probability

1

1
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4.9	
  Weak	
  law	
  of	
  
large	
  numbers
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4.10	
  Proof
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4.11	
  Normal	
  distribu*on
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4.12	
  Fair	
  coin
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4.13	
  Almost	
  sure	
  
convergence
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4.14	
  Example
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  Strong	
  law	
  of	
  
large	
  numbers
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4.16	
  Convergence	
  
in	
  distribu*on
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4.17	
  	
  CLT

N(0,1)
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4.18	
  An	
  illustra*on
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4.29	
  Three	
  first	
  examples

runif2x<-function(n, min1, max1, min2, max2) replicate(n, 
ifelse(runif(1)>0.5, runif(1,min1,max1), 
runif(1,min2,max2)))

x1 <- runif2x(1000,0,1,2,3)for (i in 1:100) {x1 <- x1 + 
runif2x(1000,0,1,2,3)}
hist(x1)
OR

x1=c(runif(1000,0,1),runif(1000,2,3))
hist(x1,breaks=100,col='red')
x2=0
for(i in 1:1000){x2[i]=mean(sample(x1, 1000, replace = TRUE, prob = NULL))}
hist(x2,breaks=100,col='red')
Not completely correct. Why?

OR
x1 <- sample(c(runif(1000,0,1),runif(1000,2,3)))
for (i in 1:10) {x1 <- x1 + sample(c(runif(1000,0,1),runif(1000,2,3)))}
hist(x1,col="red",breaks=20)
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4.19	
  Another	
  
illustra*on
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4.2-­‐	
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4.21	
  Normal	
  
approxima*on	
  to	
  
the	
  Binomial
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  Sum	
  of	
  normals
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  Sampling	
  mean
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4.25	
  Chi-­‐squared	
  
distribu*on	
  revisited
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3.40	
  Chi-­‐squared	
  
distribu*on
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4.26	
  Sampling	
  
distribu*on	
  of	
  the	
  
sampling	
  variance
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  T	
  distribu*on
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