Chapters Eight and Nine (Pagano and Gauvreau) Homework solutions

Chapter 8: 

4 points for attempting chapter 8 hw, in whole or part

#12 graded as follows – 2 points for (a); 1 point for (b); 2 points for (c); 1point for (d)

1. Statistical inference is the process of drawing conclusions about a population based on a sample from that population.

2. Each individual in such a population must have an equal chance of selection into the sample.

3. It is knowledge of the theoretical distribution that allows us to make inference based on a single sample.

4. s.e. of the mean is sigma/sqrt(n). It is simply the standard deviation of the distribution of x-bar.

5. CLT: Regardless of the population distribution, the sample mean x-bar is approximately Normally distributed with mean equal to the mean of the population (mu) and std deviation equal to sigma/sqrt(n). The approximation improves as n gets larger.

6. Sampling variability decreases.

7. An estimator (e.g. x-bar) that gets closer and closer to the parameter estimated (in this case mu) as sample size increases is said to be consistent.

12. (a) mu = 13.3; sigma = 1.12; n = 15

find Pr (13 < x-bar < 13.6)

lower z-score =(13 – 13.3)/(1.12/sqrt(15)) = -1.04 (and by symmetry +1.04 for the upper z-score).

So the answer is 1 – (0.149 +0.149) = 0.702

(b) for n = 30, upper and lower z-scores are +1.47 and –1.47.

So the answer is 0.858

(c) We want 95% of sample means to lie within 0.2 of mu, so we use a z-score of 1.96.

We know that z.sigma/sqrt(n) = 0.2, and so n = (z.sigma/sqrt(n))^2 = 120.5

Thus we need a sample size of 121.

(d) Similarly, using 0.1, we obtain that our sample size should be 482.

[Note the fourfold increase in sample size required to halve the margin of error]

Chapter 9

2 points for attempting chapter 9 hw, in whole or part

Grade #8 as follows: 2 points for each of (a), (b) (c) (d)

3. length of a CI is proportional to the z-score based on our chosen confidence level (the more confident we are, the longer the CI)

length of a CI is proportional to sigma (the more variable the population is, the wider is our CI)

length of a CI is inversely proportional to the sample size (the larger the sample size, the shorter is our CI)

4. Similarities: both the t and the std normal distribution are symmetric and unimodal, with mean zero

Differences: the t-distribution has heavier tails than the std. normal distribution (i.e. larger std dev). Also, it varies as n changes.

If you know the population standard deviation sigma, you use the std normal distribution to construct CIs for mu. If not, you use the t-distribution IF the population from which the sample is drawn is approximately normally distributed. (If not, need to consult a statistician)

[Question: How “approximately” must the underlying population be normally distributed for us to use the t-distribution?]

5
For female diabetics between 30 and 34,

SBP has population std deviation = 11.8mmHg


DBP has population std deviation = 9.1mmHg


(a) n = 10 gives x-bar = for SBP of 130mmHg


A 95% CI for mu(sbp) = 130 +/- 1.96*11.8/sqrt(10) = (122.7, 137.3)


(b) We are sure that if we took infinitely many samples of size 10 from the population of 30-34 female diabetics and calculated infinitely many CIs for mu(sbp) in this way, then 95% of those CIs would contain mu(sbp) and 5% would not. We hope that this particular CI for mu(sbp) that we calculated above is one of the ones that does contain mu(sbp). In this sense, we are 95% confident in our inference.

8.
FVC: x-bar = 4.49; s = 0.83; n = 12


FEV1: x-bar = 3.71; s = 0.62; n = 12

(a) A 95% CI for mu(fvc) = x-bar +/- t.s/sqrt(n), where t has 11 df, and we want the top 0.025 of the area.

Therefore using t = 2.201, we get the CI for mu(fvc) = (3.96, 5.02)

(b) A 90% CI for mu(fvc) = (4.06, 4.92). using t = 1.796.

(c) A 95% CI for mu(fev1) = (3.32, 4.10), using t = 2.201

(d) The underlying distributions of FVC and FEV1 must be approximately Normally distributed.

