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ct7_1. In our new language, what you did there is to find the sampling distribution of the

sample minimum (for samples of size n=3).

a) Revise the posted solution to find the sampling distribution of the sample mean for n=3.
b) Show that the mean (expected value) of that distribution is pi.
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Tiw_lect]5_2 (By R)-

a) writ foduce the sampling distribution of the sample maximum, for samples of size 50 taken
from a standard Normal. Use 5000 trials,

b) Repeat for the sample minimum.

Turn-in your code, and the resulting 2 histograms.
FYI, these distributions arise naturally when one tries to model extreme events, e.g. the biggest storms, the
strongest earthquakes,the brightest stars, the smallest forms of life, etc.

ntrial = 5000

Xmax = xmin = numeric(ntrial)
for(trial in 1:ntrial){

x =1norm(50,0,1)

xmax[trial] = max(x)
xmin[trial] = min(x)

)

hist(xmax)

hist(xmin)
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a) write R code to take 5000 samples of size n=100 from an exponential distr. with parameter lambda=2, and
make a qq-plot of the 5000 means. Recall that if the qq-plot is a straight line, then the histogram of the sample
means is Normal. This will show that the sampling distr. of sample means is Normal, even when the pop. is not!

b) using the qqg-plot, estimate the mean and std. dev. of the sampling dist. of sample means. Are they consistent
with what you would expect from our formulas for the mean and standard deviation of the sampling

distribution? show work.
== /M;:/'Ax 4 U3 =°"/ﬁ
#a)
ntrial = 5000
xbar = numeric(ntrial)
for(trial in 1:ntrial){
x =rexp(100,2)
xbar[trial] = mean(x)
}
qgqnorm(xbar)
abline(0.5, 0.5/sqrt(100))

#b)

According to these formulae, the y-intercept of the qg-plot should be mu_x, which for our exponential dist is
1/2=0.5. The slope of the qg-plot should be sigma_x/sqrt(n). Recall that for exponential we have mu x =
1/lambda = 1/2. From the abline above, we see that these are correct intercept and slope for the qq-plot.
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size 36 from a Normal pop. yields the observed values xbar=3.5 and s=1.

a) Under the assumption that mu_x = 2.5, and sigma_x = 2, what's the prob of a sample mean larger than the one
observed?

b) Under the assumption that mu_x = 2.5, and sigma_x = 2, what's the prob of a sample mean smaller than the
one observed?

¢) Under the assumption that mu_x = 3.5, and sigma_x = 2, what's the prob of a sample mean larger than the one
observed?

d) Under the assumption that mu_x = 3.5, and sigma X = 2, what's the prob of a sample mean smaller than the
one observed?

e) Now, suppose we know that sigma = 2, but we don't know mu_x. What is the observed 95% Confidence
Interval for mu_x. Interpret it, in TWO ways. ? 5 ng P owt € )
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S 000 aluminum screws used in the assembly of electronic components was examined, and it
was found that 44 of these screws stripped out during the assembly process. Does it appear that the true
percentage of defective screws is (or is not) 2.5%? Explain your reasoning and the conclusion that
follows from it. You may use the "simple formula" appropriately revised. Use 90% confidence level
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