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MSSC 6010 / Comp. Probability

Instructor: Mehdi Maadooliat

Department of Mathematics, Statistics and Computer Science

Special thanks to Prof. Ana Militino for providing the original slides of  the book.

Chapter 3
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 for (m in seq(10,50,5))

print(c(m, 1 - prod(365:(365-m+1))/365^m))

 m <- seq(10,50,5)

 P.E <- function(m){c(m,1-prod(365:(365-m+1))/365^m)}

 t(sapply(m,P.E))
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BIRTHDAY PARADOX

• What’s the chances that two people in our class have 

the same birthday? 
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LET’S MAKE A DEAL 

(MONTY HALL PROBLEM)

• http://en.wikipedia.org/wiki/Monty_Hall_problem
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http://www.rossmanchance.com/applets/MontyHall/Monty04.html
http://en.wikipedia.org/wiki/Monty_Hall_problem
http://www.stat.tamu.edu/~west/applets/LetsMakeaDeal.html
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 actual <- sample(1:3, 10000, replace = T)

 aguess <- sample(1:3, 10000, replace = T)

 equals <- (actual == aguess)

 PNoSwitch <- sum(equals)/10000

 not.eq <- (actual != aguess)

 PSwitch <- sum(not.eq)/10000

 Probs <- c(PNoSwitch, PSwitch)

 names(Probs) <- c("P(Win no Switch)", "P(Win 

Switch)")

 Probs

P(Win no Switch) P(Win Switch)

0.3317 0.6683
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 x <- 0:3

 fx <- c(1/8,3/8,3/8,1/8)

 Fx <- c(1/8,4/8,7/8,1) # or Fx <- cumsum(fx)

 par(mfrow=c(1,2),pty="s")
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 plot(x, fx, type="h", xlab="x", ylab="P(X=x)",

xlim=c(0,3), ylim=c(0,.4), xaxt="n", yaxt="n")

 axis(1,at=c(0,1,2,3),labels=c(0,1,2,3),las=1)

 axis(2,at=c(1/8,3/8),labels=c("1/8","3/8"),las=1)

 title("PDF")

 plot(x, Fx,type="n", xlab="x", ylab="F(x)",

xlim=c(-1,5), ylim=c(0,1),yaxt="n")

 axis(2,at=c(1/8,4/8,7/8,1),labels=c("1/8","4/8",  

"7/8","1"))

 segments(-1,0,0,0)

 segments(0:4,c(Fx,1),1:5,c(Fx,1))

 lines(x,Fx,type="p",pch=16)

 segments(-1,1,5,1,lty=2)

 title("CDF")
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 x <- c(1,5,30)

 px <- c(0.5,0.45,0.05)

 EX <- sum(x*px)

 WM <- weighted.mean(x,px)

 c(EX,WM)

[1] 4.25 4.25
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 x <- c(1,5,30)

 px <- c(0.5,0.45,0.05)

 EgX <- sum((x-5)*px)

 WgM <- weighted.mean((x-5),px)

 c(EgX,WgM)

[1] -0.75 -0.75
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Distribution

45



9/30/2019

24

46

47



9/30/2019

25

CODE:

 par(mfrow=c(1,2), pty="s")

 x<-seq(-1,1,0.01)

 y<-3/4*(1-x^2)

 plot(x, y, xlim=c(-2,2), ylim=c(0,1), type="l",

xlab="x", ylab="f(x)")

 segments(-2,0,-1,0)

 segments(1,0,2,0)

 title("PDF for X")

 y<- -x^3/4 +3*x/4+1/2

 plot(x, y, xlim=c(-2,2), ylim=c(0,1), type="l",

xlab="x", ylab="F(x)")

 segments(-2,0,-1,0)

 segments(1,1,2,1)

 title("CDF for X")
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 fx <- function(x){3/4-3/4*x^2}

 integrate(fx, lower=-0.5, upper=1) # R

0.84375 with absolute error < 9.4e-15

 fx <- function(x){3/4-3/4*x^2}

 integrate(fx, lower=-0.5, upper=1)$integral # S-PLUS

[1] 0.84375
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MODE - MEDIAN – PERCENTILE
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EXAMPLE 3.21
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EXAMPLE 3.22
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 curve(2*cos(2*x),0,pi/4)

 abline(v=pi/12,lty=2,lwd=2)
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EXAMPLE 3.23
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 x <- 1:5

 px <- x/15

 EX <- sum(x*px)

 sigmaX <- sqrt(sum(x^2*px) - EX^2)

 X.star <- (x-EX)^3/sigmaX^3

 skew <- sum(X.star*px)

 skew

 [1] -0.5879747
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• Sketch of the Proof (for Discrete R.V.):
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• Sketch of the Proof (for Discrete R.V.):
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•ANY QUESTION?

QUESTIONS?


