ANSWERS TO ASSIGNMENT # 7 

1a) 

A one-tailed test is warranted since it is unlikely that selection for increased longevity would ever result in a reduced lifespan. 

HO: 1 2 ≥ 0,    HA: 1 2 < 0 

1. Baseline: X1 = 34.88, n1 = 6, s12 = 13.17 

2. Increased longevity: X2 = 40.60, n2 = 6, s22 = 11.08 

s2p = 12.13,    t = 2.844, df = 12 

t.05(1),10 = 1.812

Since t < 1.812, reject HO; conclude that the means are different. 

b) 

We must assume that the variances are equal in the two populations. 

HO: 21 = 22    HA: 21  22 

F = 13.17/11.08 = 1.189, F.05(2),5,5 = 7.15 

Since F < 7.15, do not reject HO. 

We cannot conclude that the variances are equal, because this would be ``accepting" HO. More accurately, we can say that the data give us little reason to seriously doubt this assumption. Proceed with caution. 

c) 

95% confidence interval: X1X2  t.05(2),10 * sX1 X2 

10.20  1 2  1.24 

2) 

If assumption of normality is met, then the parametric test is more powerful (has a lower probability of making a Type II error) than a nonparametric test. That is, if HO is false, then the parametric test has a higher probability of rejecting it than does a nonparametric test. 

3) 

HO: Malaria does not affect running speed (1 = 2) 

HA: Malaria affects running speed (1  2) 

Infected:   X1 = 27.269    s21 = 50.241    n1 = 13 

Uninfected: X2 = 33.100    s22 = 69.088    n2 = 13 

Assume: normally distributed populations with equal variance 

s2p = 59.665, df = 24
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t.05(2),24 = 2.064 

Since t < 2.064, do not reject HO. 

4a) 

The histograms and box plots suggest that the populations are not normally distributed (each distribution has outliers on the left end). Use a two-sample nonparametric test: the Mann-Whitney U-test (also known as the Wilcoxon rank sum test). 

HO: Birthweights are the same for children of smoking and nonsmoking mothers 

HA: Birthweights differ between children of smoking and nonsmoking mothers 

Rank the data, using midranks for ties (I ranked low to high, but high to low is ok too). Here are the ranks: 

Smokers: 3 1 6 7.5 15 9 4 17 20 12 11 18.5 

Nonsmokers: 13 5 7.5 14 18.5 16 10 2 

R1 = 124, R2 = 86, U = 50, U= 46; U is the larger number. 

U0.05(2),12,8 = U0.05(2),8,12 = 74. 

Since 50 is not greater than U0.05(2),12,8, do not reject HO 

b) 

Observational study. The researcher did not randomly assign mothers to the smoking and nonsmoking groups. Instead, smoking and nonsmoking mothers were simply compared. 

5a) 

The data are paired, so a paired t-test is required, if its assumptions can be met. Assume that the difference d between growth in control and ozone-enriched environments has a normal distribution. 

HO: d = 0 

HA: d  0 

n = 12,   d  = 0.438,    s = 0.287    sd = 0.083 

t = 5.280, df = 11, 

t0.05(2),11 = 2.201;     Since 5.280 < t0.05(2),11 reject HO 

Note that we can reject the null hypothesis of no difference between chambers, but the experiment is too poorly designed to allow us to conclude that ozone is responsible for this difference. It is not really possible to ensure that chambers were identical in every way except for ozone treatment. A proper test would require proper replication (multiple chambers). 

b) 

0.620  d  0.255 

33.100 - 27.269





3.030
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