
Homework Assignment 5

BSTA 101

Due on November 15, 2021

Show your work. More generally, justify your answers. Write legibly and
succinctly. Write grammatically, i.e., write complete sentences, check spelling,
etc.

1. Suppose we have an iid sample Y1, . . . , Yn from the logistic distribution
with pdf

fµ(y) =
exp{−(y − µ)}

[1 + exp{−(y − µ)}]2
,

where y, µ ∈ R. Note that EY = µ and VY = π2/3.

(a) The sample mean Ȳ is not the MLE of µ. Why? Your answer should
be exactly one short sentence.

(b) Let µ̂ be the MLE of µ. Why should we expect µ̂ to be more precise
than Ȳ ?

(c) State the CLT for this problem.

2. Consider the multiple linear regression model Y = Xβ + ε, where X =
(x1 x2), β = (β1, β2)′, and ε ∼ N (0, σ2I). Alternatively, the univariate
formulation of this model is given by

Yi = β1xi1 + β2xi2 + εi (i = 1, . . . , 8).

This is multiple linear regression through the origin, i.e., there is no inter-
cept term.

Observations and predictors for this model appear in the following table.

y 82 79 74 83 80 81 84 81
x1 10 9 9 11 11 10 10 12
x2 15 14 13 15 14 14 16 13

Partial computer output is shown below.
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Call:

lm(formula = Y ~ x1 + x2 - 1)

Residuals:

Min 1Q Median 3Q Max

-2.29545 -1.65057 0.03409 1.72159 2.82955

Coefficients:

Estimate Std. Error t value Pr(>|t|)

x1 2.6477 0.6238 ? ?

x2 3.7386 0.4497 8.314 0.000164 ***

---

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 2.168 on 6 degrees of freedom

Multiple R-squared: 0.9995,Adjusted R-squared: 0.9993

F-statistic: 5518 on 2 and 6 DF, p-value: 1.604e-10

For these data, do the following.

(a) Identify the estimates of β and σ2.

(b) Give 95% confidence intervals for β1 and β2.

(c) Give the p-value for an α = 0.05 test of β2 = 3.

(d) Also test β1 = 0 at the 0.05 level.
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