R functions for the analysis of the quality of estimators of the number of German tanks.

tanks <- function (tanks = 84, obs = 5, reps = 100, fixedest = 87) 

{

    temp <- as.matrix(rep(tanks, reps))

    temp <- apply(temp, 1, sample, size = obs)

    temp <- t(apply(temp, 2, tanks.ests, fixedest))

    temp

}
tanks.ests <- function (x = stop("Argument 'x' is missing"), fixedest = 80) 

{

    n <- length(x)

    ests <- rep(NA, 7)

    xbar <- mean(x)

    xmed <- median(x)

    xn <- max(x)

    xvar <- var(x)

    xstddev <- sqrt(xvar)

    x1 <- min(x)

    ests[1] <- xn

    ests[2] <- 2 * xbar

    ests[3] <- xbar + qt(0.95,n-1)*xstddev/sqrt(n)

    ests[4] <- 2 * xmed

    ests[5] <- 3 * xmed

    ests[6] <- (xn * (n+1))/n - 1

    ests[7] <- fixedest

#    ests[1] <- 2 * xbar

#    ests[2] <- 2 * median(x)

#    ests[3] <- sum(x)

#    ests[4] <- xn

#    ests[5] <- xbar + 2 * xstddev

#    ests[6] <- 2 * (xn-x1)

#    ests[7] <- fixedest

#    ests[8] <- (xn * (n+1))/n - 1

    names(ests) <- c("max(x)","2*xbar", "xbar+t*s/sqrt(n)","2*median", "3*median","UMVUE",fixedest)

    ests

}
tanks.descriptives <- function (n = 84, obs = 5, reps = 100, fixedest = 87) 

{

    temp <- tanks(n, obs, reps, fixedest)

    means <- apply(temp, 2, mean)

    stddevs <- sqrt(apply(temp, 2, var))

    medians <- apply(temp, 2, median)

    bias <- means - n

    mse <- bias^2 + stddevs^2

    t(cbind(means, stddevs, medians, bias, mse))

}

tanks.plots <- function (n = 84, obs = 5, reps = 100, fixedest = 87) 

{

    temp <- tanks(n, obs, reps, fixedest)

    tanknames <- attributes(temp)$dimnames[[2]]

    dims <- dim(temp)

    temp <- as.vector(t(temp))

    temp <- cbind(temp, rep(1:dims[2], dims[1]))

    bwplot(factor(temp[, 2], labels = tanknames) ~ 

        temp[, 1], xlab = "Number of Tanks", 

        ylab = "Estimator")

}

tanks.plots2 <- function (n = 84, obs = 5, reps = 100, fixedest = 87) 

{

    temp <- tanks(n, obs, reps, fixedest)

    tanknames <- attributes(temp)$dimnames[[2]]

    dims <- dim(temp)

    temp <- as.vector(t(temp))

    temp <- cbind(temp, rep(1:dims[2], dims[1]))

    bwplot(factor(temp[, 2], labels = tanknames) ~ 

        temp[, 1], xlab = "Number of Tanks", 

        ylab = "Estimator", panel = function (x , 

            y , vref = n, ... ) 

        {

            panel.bwplot(x, y)

            panel.abline(v = vref, lty = 2)

        }, vref = n)

}

