
Homework Assignment 3

BSTA 101

Due on November 1, 2021

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

1. The table below summarizes an iid sample of size 55 from a Poisson dis-
tribution.

y 0 1 2 3 4 5
Frequency 7 14 12 13 6 3

(a) Find the maximum likelihood estimator of P(Y = 2) for the Poisson
distribution with rate λ.

(b) Find the maximum likelihood estimate of P(Y = 2) for the sample
described by the table.

2. The table below summarizes an iid sample of size 42 from a Bernoulli
distribution.

y 0 1
Frequency 37 5

(a) Write the formula for the expectation of the Bernoulli(p) distri-
bution. This problem is not asking you to write EY = p. Be more
explicit than that.

(b) Find the maximum likelihood estimate of p for the sample described
by the table.

(c) Give the exact distribution of the sample mean for an iid Bernoulli(p)
sample.

(d) Apply the central limit theorem to arrive at the approximate distri-
bution of the sample mean for an iid Bernoulli(p) sample.

(e) Find the MLE of VY for the sample described by the table.

3. The data for this problem are from a study about whether a patient having
surgery experienced a sore throat on waking (Y = 1 = yes, Y = 0 = no)
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as a function of d, the duration of the surgery in minutes. An appropriate
model for these data is a Bernoulli regression model in which we suppose
the outcomes are independent and have conditional means

pi(di) =
exp(β0 + β1di)

exp(β0 + β1di) + 1
,

where i = 1, . . . , 35 and di is the duration for Yi. That is, we assume that

Yi | di
ind∼ Bernoulli{pi(di)}.

Computer output for the model fit is shown below. Note that the model
was applied using the method of maximum likelihood.

Call:

glm(formula = Y ~ d, family = binomial, data = data)

Deviance Residuals:

Min 1Q Median 3Q Max

-2.0964 -0.7392 0.3020 0.8711 1.3753

Coefficients:

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

(Intercept) -2.21358 0.99874 -2.216 0.02667 *

d 0.07038 0.02667 ? ?

---

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

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 46.180 on 34 degrees of freedom

Residual deviance: 33.651 on 33 degrees of freedom

AIC: 37.651

Number of Fisher Scoring iterations: 5

(a) Compute the statistic for testing the null hypothesis H0 : β1 = 0.

(b) Graph the standard normal pdf and show where under the curve the
value of the test statistic falls.

(c) If H0 is false, does the probability of having a sore throat increase or
does it decrease as surgery duration increases?

(d) No surgery in the study had a duration of exactly 55 minutes. Use
the model fit to estimate the probability of having a sore throat upon
waking from a surgery having a duration of exactly 55 minutes.
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