ANSWERS TO ASSIGNMENT # 8 

1a)

To minimize the effect of uncontrolled variation between ponds in stickleback growth. Growth may vary from pond to pond because of differences in temperature, pH, and food abundance, and this variability could overwhelm any differences between treatments. The split-pond design will minimize the effects of this variation and yield a more powerful test. The design won't control for variation between pond sides in these same factors, but this variation is expected to be less than variation between ponds. 

b)

Use the Wilcoxon paired-sample test, because a pair of measurements was made per independent replicate (pond). A two-tailed test is implied. (Note: A one-tailed test might be justified if we already had good reason to think that addition of trout could only have a negative impact on growth of sticklebacks, never a positive one. For example, trout might compete with stickleback for food.). 

HO: Stickleback growth is the same between trout treatments. 

HA: Stickleback growth differs between trout treatments. 

differences dj: 2.2, 1.3, 0.4, 4.4, 0.3, 3.6, 3.2, 1.6, -5.0 

signed ranks: 5, 3, 2, 8, 1, 7, 6, 4, -9 

n = 9,  T+ = 6,  T= 39,  T.05(2),9 = 5 

do not reject HO 

c)

In general, parametric tests are more powerful (the probability of making a type II error is lower) than nonparametric tests. Hence they are preferred when the assumptions can be met. 

d)

Paired t-test. 

2)

The data represent independent samples from two populations, and a test of differences between means requires a two-sample t-test (if assumptions of the test are met). Let 1 refer to the mean of control birds, and 2 to the mean of birds that have had the beak tip removed. A one-tailed test is appropriate, because there is good reason to think that beak alteration will increase mean seed extraction time. Assume normal populations with equal variance. 

HO: 1 2 ≥ 0 

HA: 1 2 < 0 

n = 10,   X1 = 4.00,   s21 = 1.015 

X2 = 5.34,   s2p = 1.092,   s22 = 1.168,   sX1X2 = 0.661 

t = [(X1X2)/0.661]= 2.028,      = 8 

t0.05(1),8 = 1.860;     Since 2.027 < t0.05(1),8  reject HO 

3a)

Use a binomial test (two-tailed): 

HO: plant species diversity is not different between lineages with and without canals (p = 0.5) 

HA: plant species diversity is different between lineages possessing canals (p  0.5) 

Under HO, P = 2 × Prob (X  13) = 2 ×[[ 16!/13!3!]0.5130.53 + ] 

P = 0.0106. Since P < 0.05 reject HO. 

b)

Observational study. In a controlled experiment the researcher randomly assigns the subjects to treatment categories, whereas in an observational study the researcher has no control over the assignment of individuals to treatments. In the present case, the researcher could not assign lineages to canal/no-canal groups. 

4a)

The association between serum cholesterol and calcium does not imply that high calcium causes lower cholesterol. To prove the causal relationship one should carry out an experimental study, or at least attempt to control for other potential influences on cholesterol level. 

b)

Beware of results that are selected from a large series of statistical tests. With 28 tests, the chance of at least one spurious association (a Type I error) is very high. 

c)

With such a large sample size, even a small effect would usually be detected. The fact that serum calcium and cholesterol are significantly associated statistically does not mean that the effect is large or biologically significant. 

d)

The study was carried out in only one locality, and it is not necessarily true that the result would apply to all mankind. This worry is not as serious as the other three. Most studies are carried out in one locality, and must be generalized with caution. 

5)

The observations are paired (two observations were made per individual) and so the difference between ``rest" and ``work" values for each individual should be used instead. These two sets of 5 observations (experimental vs control) should then be compared using a two-sample t-test or Mann-Whitney U-test. 

Note: The question only asked us to test for an effect, so a two-tailed test is appropriate. 

a)

Mann-Whitney U-test: 

HO: Hypnosis has no effect on simulated work respiration rates 

HA: Hypnosis affects simulated work respiration rates 

Ranking low to high: R1 = 39,   R2 = 16,   U = 1,   U= 24 

U0.05(2),5,5 = 23.   Since U > 23,  reject HO 

b)

Two-sample t-test, if we can assume normality (doubtful) and equal variances. 

X1 = 1.772,   X2 = 0.214,   s21 = 0.693,   s22 = 0.523 

s2p = 0.608,   sX1X2 = 0.493,   df = 102=8 

t = [((1.7720.214)0)/0.493] = 3.16 

t0.05(2),8 = 2.306.   Since t > 2.306, reject HO 

6a)

Assume that the difference (d) between aggressive acts of testerosterone and control monkeys has a normal distribution in the population. 

n = 9,    d  = 15.1,    s = 8.36    sd = 2.79 

d  t0.05(2),8 *  sd 

15.1 (2.306)(2.79);      8.67  d  21.53 

b)

Skew of control values is not necessarily a problem, because the confidence interval method assumes only that the difference d is normally distributed. 
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