Exam 2 – Spring 10
1.  Sample size affects:  power (1-β), p-value, type of test statistic (df always depends on n), width of CI, shape and spread of a distribution.  Sample size does NOT affect:  α, bias(need a random sample to be unbiasnessed), µ(xbar) = µ(x), conf level
2.  B through D are definitions.
3.  First thing write down H0 and HA then the relationship of p-value to α.  So the p-value NOT < 0.05 so also NOT < 0.01 (B is right), but we don’t know if it is > or < 0.10.  This means we fail to reject at the 1% but we don’t know what decision would be made at the 10% level.  C says H0 is true and we can never do that.
4.  Since 10 is NOT in the 99% CI, the p-value < 0.01 and we would reject at all 3 levels, 10, 5 and 1%.
5.  We can only use (1-α)% IF we are talking about multiple tests (or CIs) OR the future OR is the word confidence is used also.  Never can we use % with one particular interval or test.  The only time we can state a value for µ is when we generated the data.  In particular, C, D and E are talking about the future.  D is wrong because it says sample mean and E is wrong because it won’t be these limits.
6.  Mostly likely the 20 decisions are correct and the 5 are errors.  The 20 failed to reject imply H0 is true.  This means the rejections are Type I errors.
7.  If we reject, we will drink the water.  If we fail to reject we won’t drink the water.  A Type I error would mean we drank unsafe water.  A Type II error would mean we didn’t drink safe water.  Since Type I is worse, we should use a small α = 0.01.
8.  To increase power we can increase α, we can make H0 more false (test something easier to prove) or we can increase the sample size.  If the true mean is 15 then it would be easier to prove your mean is greater than 10 than 12.  You would reject > 10 more often than > 12.
9.  We always want to run a paired t-test IF possible.  Since the question asks if women want THEIR men taller we can take each women’s real and desired mate’s height.
10.  0.01 < p-value = 0.015 < 0.05 < 0.10 so we would fail to reject at the 1% level and reject at the 5 and 10% levels.  So, B and C are both correct.
11.  Check to see if 15 is in each interval.  Since 15 is NOT in the 90% CI, the p-value < 0.10.  15 is in the 95 (and 99)% interval(s), so the p-value > 0.05.  Combining these gives us B.  NOTE: for the two sample case, i.e,             H0: µ1 = µ2, you need to look for 0 being in the interval.
12.  A Type II error occurs when we fail to reject a false H0.  So, HA is true, the true mean is NOT 15, but we failed to prove it.
13.  Sum of Squares sum to the total, df sum to the total, Mean Squares divide across and the F = MSG/MSE.  So, A = 77-61.3 = 15.7, B = 75-5 = 70, C = 61.3/70 = 0.88.
14.  The alternative is stated on the One-way ANOVA handout, so the only question is how many means.  Since the df for Groups is 5 = number of groups-1, there are 6 means.
15.  Because the sd’s are closer enough (not twice as big), we should run a pooled t-test with 8+15-2 = 21 df.  Since the t is symmetric about 0, we can change all the value to negatives. Looking across the row 21 in the t table, we find 2.831	 < 3.097 < 3.135, so 0.005 > p-value > 0.0025.  We do NOT double since the sign of the alternative is < (one-sided).
16.  p-value = 0.0106, so we would reject at the 5 and 10% levels and fail to reject at the 1% level.  A and B are specifics which we can’t conclude, D says H0 is true, so only C is correct.
17.  We need all 4 parts:  how often, we get our sample data, or something more like HA even though H0 is true.  1.06% of the time, we will see at least this strong of an effect (at least this much difference in the means) when there is no effect (the true means are equal).
18.  0.05 < 0.083 < 0.10, so we fail to reject at the 1 and 5% levels and reject at the 10%.  A is not the correct interpretation of the p-value, B says the null is true, 0 = the hypothesized difference of the true means would be outside a 90% CI so C and D are also wrong.
19.  The p-value for comparing At Bats is 0.3338 so we fail to reject  there is insufficient evidence to say there is a difference.  The p-value for comparing Runs is 0.0453, so we reject at the 5% level  there is sufficient evidence to say there is a difference in the number of runs.  To say more we would divide the p-value in half and still reject.  C is close, but D is actually what was tested.
20.  See 19.




