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R work for Question 16
> # MLE for Mystery Distribution
> rm(list=ls()); options(scipen=999)
> mystery = scan("https://www.utstat.toronto.edu/brunner/openSEM/data/mystery2.data.txt")
Read 200 items
> # Mystery minus log likelihood function
> mmll = function(param,x)
+     {
+     theta = param[1]; mu = param[2]
+     n = length(x); xbar = mean(x)
+     value = 2 * sum(log(1 + exp(theta*(x-mu)))) - 
+             n*log(theta) - n*theta*(xbar-mu)
+     return(value)
+ } # End of function mmll
> 
> msearch = optim(par=c(1,0), fn = mmll, 
+                 method = "L-BFGS-B", lower = c(0,-Inf), hessian=TRUE, x=mystery)
> msearch

$par
[1] 2.849444 1.978644

$value
[1] 192.4589

$counts
function gradient 
      14       14 

$convergence
[1] 0

$message
[1] "CONVERGENCE: REL_REDUCTION_OF_F <= FACTR*EPSMCH"

$hessian
           [,1]        [,2]
[1,] 34.5927653   0.6156322
[2,]  0.6156322 549.5388601

> # (a) MLE 
> thetahat = msearch$par[1]; muhat = msearch$par[2]
> c(thetahat,muhat)
[1] 2.849444 1.978644

> # (b) Confidence interval for theta
> Vhat = solve(msearch$hessian)
> se = sqrt(diag(Vhat))
> se_thetahat = se[1]; se_muhat = se[2]
> low95 = thetahat - 1.96*se_thetahat
> upr95 = thetahat + 1.96*se_thetahat
> c(low95,upr95)
[1] 2.516196 3.182693
> 
> # (c) Test H0: mu = 2.1. Reject if |z| > 1.96
> z = (muhat-2.1)/se_muhat; z
[1] -2.844819




