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1. True or False:

(a) The generalized likelihood ratio statistic LR is always less than or equal to 1.

(b) Since Var(Fn(x)) = S2
n(x) =

F (x)(1−F (x))
n ,(
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1√
n
Sn(x), Fn + 1.96

1√
n
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)
is a 0.95 confidence interval for the true CDF F (x).

2. [9.35] Under a standard genetic model, the genotypes AA, Aa, and aa occur with probabilities
(1 − θ)2, 2θ(1 − θ), and θ2, respectively, for some 0 ≤ θ ≤ 1. A sample of 190 people reveals
that 10 have type AA, 68 have type Aa, and 112 have type aa. [You may use the fact that the
MLE is θ̂ = 0.768. You should be able to derive this yourself to check it.]

(a) What is the Pearson chi-squared statistic?

(b) Use the table of the CDF of the χ2 distribution on the other side of this page to estimate
the p-value of the data. At a significance level of 0.05, would we accept or reject the null
hypothesis that the data comes from our model?

3. Suppose we have two samples from a distribution, X1 = 2 and X2 = 4.

(a) Write out all the possible samples of size n = 2 with replacement from this data.

(b) Letting B be all possible samples, compute the B sample medians.

(c) What is the bootstrap estimate of the variance of the sample median for this tiny dataset?

Note: this is just an example for recitation, we would never do this in practice with so little data.

4. A researcher claims that a specific random number generator produces values following a Uniform(0, 1)
distribution. You generate a sample of n = 4 independent observations to test this claim:

X = {0.75, 0.40, 0.15, 0.90}

(a) State the null hypothesis H0 and the alternative hypothesis H1.

(b) Calculate and sketch the empirical CDF, Fn(x), for this sample.

(c) Calculate the K-S test statistic dKS = supx |Fn(x)− F (x)|.
(d) At the α = 0.05 level, should you reject H0? Use the table on the other side of this page.

(e) At the same level, should we reject H0 if X = {0.82, 0.71, 0.96, 0.63}?
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Kolmogorov distribution: table of K(α) values for sample size n
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