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such samples will be within a certain definite
range of 5 feet 9 inches. These precise figures
are arrived at simply by assuming that all
samples are distributed around the population
according to this normal curve.”
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“The normal curve is a symmetrical, bell-shaped
curve familiar to all statistics textbooks. Because
all samples are assumed to fall around the
population figure according to this curve, the
statistician feels justified in asserting, from his
one or more limited samples, that the height of
the American population, or the unemployment
rate, or whatever, is definitely XYZ within a
“confidence level” 90 or 95 percent. In short, if,

for example, a sample height for the average
male is 5 feet 9 inches, 90 or 95 out of every 100

! Bootstrap
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library(animation)

oopt = ani.options(interval = 0.1, nmax = ifelse(interactive(),200, 2))
op = par(mar = c(3, 3, 1, 0.5), mgp = (1.5, 0.5, 0), tcl = -0.3)
clt.ani(type ="s")

par(op)

## HTML animation page

saveHTML({

par(mar = ¢(3, 3, 1, 0.5), mgp = ¢(1.5, 0.5, 0), tcl =-0.3)
ani.options(interval = 0.1, nmax = ifelse(interactive(),200, 10))
clt.ani(type ="h")

}, img.name = "clt.ani", htmlfile = "clt.ani html", ani.height = 500,
ani.width = 600, title = "Demonstration of the Central Limit Theorsm",
description = c("This animation shows the distribution of the sample",
"mean as the sample size grows."))

## other distributions: Chi-square with df =5 (mean = df, var=

# 2%df)

f= function(n) rchisq(n, 5)

clt.ani(FUN = f, mean = 5, sd = sqrt(2 * 5))

ani.options(oopt)
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"phases in urn models for demographic
mixing"
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We introduce a generalization of the Ehrenfest urn
model in which samples of independent identically
distributed sizes with a general generating discrete
distribution (the generator) are taken out of an urn
containing white and blue balls(n in total). Each
ball in the sample is repainted with the opposite
color and the sample is replaced in the urn.

We study the phases in the gradual change from
the initial condition to the steady state for
numerous cases where such a steady state exists.
We look at the status of the urn after a number of
draws. We identify a concept of linearity based on
a combination of the generator and the number of
draws, below which we consider the case to be sub
linear and above which the case is super linear. For
generators that are not nearly deterministic, in a
properly defined upper sub phase of the sub linear
phase the number of white balls is asymptotically
normally distributed, with parameters that are
influenced by the initial conditions and the
generator.

A similar result holds in the upper sub linear phase
for nearly deterministic generators. In the linear
phase a different normal distribution applies, in
which the influence of the initial conditions and
the generator are attenuated. At the super linear
phase the mix is nearly perfect, with a nearly
symmetrical normal distribution in which the
effect of the initial conditions and the generator is
obliterated. We give interpretations for how the
results in different phases conjoin at the “seam
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