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

Chapter 7
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7.2 PROPERTIES OF POINT ESTIMATORS
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WHAT IS MSE?
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SOLUTION CONT’D
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SOLUTION CONT’D

11



9/30/2019

7

7.2.3 EFFICIENCY
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EFFICIENCY CONT’D
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EFFICIENCY CONT’D
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CRAMER-RAO LOWER BOUND
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EXAMPLE
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SOLUTION
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SOLUTION CONT’D
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REMINDER
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SOLUTION CONT’D
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EXAMPLE 7.14 CONT’D
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LOG-LIKELIHOOD VS LIKELIHOOD

 L <- logL <- NULL; par(mfrow=c(1,2)); 

 n <- 10; mus <- seq(0,10,length=100); mu <- 5; x <- rnorm(n,mean=mu); 

 Like <- function(mu, data=x) {prod(dnorm(x,mean=mu))}

 logLike <- function(mu, data=x) {sum(dnorm(x,mean=mu,log=TRUE))}

 max.L <- optim(1, Like, data=x, control=list(fnscale=-1))

 # max.L <- optim(1, Like, data=x, control=list(fnscale=-1), method="Brent",lower=0,upper=10)

 max.logL <- optim(1, logLike, data=x, control=list(fnscale=-1))

 for (i in 1:length(mus)) {L[i] <- Like(mus[i], x); logL[i] <- logLike(mus[i], x)}

 plot(mus,L,type="l"); abline(v=max.L$par, col=2)

 plot(mus,logL,type="l"); abline(v=max.logL$par, col=2)
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NOTE:
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 library(PASWR)

 attach(Roacheggs)

 mean(eggs)

[1] 0.2098765
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R CODE:

 p <- seq(0.1, 0.9, 0.001)

 negloglike <- function(p){-(sum(eggs)*log(p)+sum(1-eggs)*log(1-p))}

 nlm(negloglike, 0.2)

$minimum

[1] 41.61724

$estimate

[1] 0.209876

 par(pty = "s")

 p <- seq(0.1, 0.9, 0.001)

 plot(p, - negloglike(p), type = "l", ylab = "L",col=6,lwd=3)

 abline(v = mean(eggs), col = 13, lwd = 3)
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MORE ON OPTIMIZATION IN R

 loglike <- function(p){(sum(eggs)*log(p)+sum(1-eggs)*log(1-p))}

 optimize(f=loglike,interval=c(0,1),maximum=TRUE)

$maximum

[1] 0.2098906

$objective

[1] -41.61724

 optim(0.5,negloglike)

$par

[1] 0.2098633

$value

[1] 41.61724

 optim(0.5,loglike,control=list(fnscale=-1))

$par

[1] 0.2098633

$value

[1] -41.61724
47



9/30/2019

25

48

49



9/30/2019

26

50

51



9/30/2019

27

52

53



9/30/2019

28

54

55



9/30/2019

29

56

SOLUTION:
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SOLUTION CONT’D:

58

SOLUTION CONT’D:

 par(pty = "s")

 p <- seq(0.01, 0.99, 0.001)

 negloglike <-

function(p){-40 * log(2) - 220 * log(p) - 158 * log(1 - p)}

 plot(p, -negloglike(p), type = “l", col = 6, lwd = 3)

 abline(v = 0.58, col = 13, lwd = 3)

 nlm(negloglike, 0.001) # R

$minimum

[1] 229.1760

$estimate

[1] 0.58201
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SOLUTION:
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SOLUTION CONT’D:
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SOLUTION CONT’D:
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SOLUTION CONT’D:
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SOLUTION CONT’D:
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 par(mfrow = c(1, 2))

 n <- 1000; sigma <- 1; set.seed(33); x <- rnorm(n, 4, sigma)

 mu <- seq(2, 6, length = n)

 negloglikemu <- function(mu) { 

n/2 * log(2*pi) + n/2 * log(sigma^2) +

(sum(x^2) - 2*mu*sum(x) + n*mu^2)/(2*sigma^2)

}

 EM <- nlm(negloglikemu, 2)$estimate

 EM

 [1] 4.019708
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R CODE CONT’D:

 mu1 <- 4

 negloglike <- function(sigma2) {

n/2 * log(2*pi) + n/2 * log(sigma2) +

(sum((x - mu1)^2))/(2 * sigma2)

}

 ES <- nlm(negloglike, 0.5)$estimate

 ES

[1] 1.000426

 plot(mu, -negloglikemu(mu), type="n")

 lines(mu, -negloglikemu(mu), lwd=2)

 abline(v = EM, lty = 2)
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R CODE CONT’D:

 sigma2 <- seq(0.5, 1.5, length = 1000)

 plot(sigma2, -negloglike(sigma2), type="n")

 lines(sigma2, -negloglike(sigma2), lwd=2)

 abline(v = ES, lty=2)
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PROPERTIES OF MLE’S CONT’D:

74

75



9/30/2019

39

76

77



9/30/2019

40

78

79



9/30/2019

41

80

81



9/30/2019

42

82

83



9/30/2019

43

84

85



9/30/2019

44

86

87



9/30/2019

45

88

89



9/30/2019

46

90

91



9/30/2019

47

92

•ANY QUESTION?

QUESTIONS?


