Fall ’10 --- Exam 2 Explanations

1;  (5 pts) Edit - Delete - Grade 
If we each generated 20 random samples from a population of N(4, 102). From these samples, we tested H0: μ = 4 vs. HA: μ ≠ 4 at the 5% level. Which of the following would be true?
A. There would be at least 1 rejection in the 20 tests even though H0 is true.
B. There would be no rejections since the true mean is 4.
C. The standard deviation is too large for the test to have much power. 
D. Since we don’t know the sample size, we don’t know what would happen. 
E. None of the above are true statements. 
Correct: 
If H0 is true, we still expect to reject α% of the time. So out of 20 tests, we would expect approximately 1 rejection. Both A and B are possible but not guaranteed. If the standard deviation is large, we can increase power by increasing the sample size. The number (%) of expected rejections when the null is true is dependent on α, not n, the sample size. 

2.  (5 pts) Edit - Delete - Grade 
An automatic grinding machine in an auto parts plant prepares axles with a target diameter μ = 40.125 millimeters (mm). The machine has some variability, so the standard deviation of the diameter is σ = 0.002mm. What should we test to make sure the machine stays within specifications? 
A. H0: μ = 0.002 vs. HA: μ ≠ 0.002 
B. H0: μ = 40.125 vs. HA: μ ≠ 40.125 
C. H0: μ > 40.125 vs. HA: μ ≤ 40.125 
D. H0: μ ≤ 40.125 vs. HA: μ > 40.125 
E. H0: μ ≤ 40.125 vs. HA: μ ≥ 40.125 
Correct: 
To be out of specifications, the mean diameter can be either too big or too small, so we need the two-sided, ≠ test. If the standard deviation, 0.002, is off, we have a different problem and may still need to fix the machine but that's not the question asked. 

3.  (5 pts) Edit - Delete - Grade 
We test the null hypothesis H0: μ = 10 and the alternative HA: μ < 10, for a normal population. A random sample of 16 observations is drawn from the population, and we find the sample mean of these observations is ¯x = 12 with s = 4. p-value is 
A. 0.0228
B. 0.9772
C. 0.05 > p-value > 0.025
D. 0.10 > p-value > 0.05
E. 0.975 > p-value > 0.95 
Correct: 
This is a 1 sample t-test since we have the sample sd and not the true. The test statistic = (12-10)/(4/sqrt(16)) = 2. The p-value = P(t15 < 2). Looking at the 15th row of the t table, the test statistic falls between 1.753 and 2.131. The top of these columns is 0.05 and 0.025, but because the sign of the alternative is <, our p-value falls between 0.95 and 0.975. 

4.  (5 pts) Edit - Delete - Grade 
Which of the following is true?
A. The range of the p-value is always (0, 1), zero to one.
B. We always assume the null hypothesis is true.
C. The larger the sample size the more likely the alternative is true.
D. All of the above are true statements.
E. Only two of the above are true statements. 
Correct: 
The p-value is a probability, so it can't be less than 0 or more than 1. The null hypothesis is assumed to be true and then we collect evidence to refute it. So both A and B are correct. C is wrong because the alternative is either true or false and it does not depend on the sample size. Increasing the sample size will give us more power which it would be easier to prove the alternative true. 

5.  (5 pts) Edit - Delete - Grade 
The table below is a One-way ANOVA test to see if region of the country has an effect on environmental voting outcome. 
Senate environmental votes 1990 
	Region
	Mean 
	Std. Dev. 
	n

	New Engl
	76.833333 
	17.104865
	6

	Mtn West 
	46.416667 
	32.120394 
	12

	other
	47.3125
	23.569304
	32

	Total 
	50.64 
	26.554342 
	50


Analysis Of Variance
	Source
	SS
	DF
	MS
	F
	P-value

	Between Group
	4684.895
	A 
	2342.45
	C 
	0.0326

	Within Group Error
	29866.625
	47
	B 
	
	

	Total
	34551.52
	49
	705.13
	
	


Which of the following is the correct conclusion about this test? 
A. The sample sizes are too different to assume they are equal, so this is an invalid F-test. No conclusion can be made. 
B. The standard deviations are too different to assume they are equal, so this is an invalid F-test. No conclusion can be made. 
C. The New England area is more pro the environment than the other areas. 
D. At the 1% level, we can conclude that there is no significant effect.
E. None of the above. 
Correct: 
The sample sizes don't matter. The smallest sd = 17.1 is more than half the largest = 32.1, so we can assume the variance are equal. We would reject at the 5% level, but we can only say the means are not all equal. C makes a distinction between the means. D says H0 is true. 

6.  (5 pts) Edit - Delete - Grade 
What are the missing values from the previous ANOVA table?
A. A = 3, B = 635.46, C = 3.69
B. A = 2, B = 635.46, C = 3.69
C. A = 2, B = 1637.32, C = 1.43
D. A = 3, B = 1637.32, C = 1.43
E. A = 2, B = 3047.58, C = 1.30 
Correct: 
A = df of Groups = 49 - 47 = 2. B = MSError = 29866.625/47 = 635.46 and C = MSGroup/MSE = 2342.45/635.46 = 3.69. 
7. (5 pts) Edit - Delete - Grade 
A small New England college has a total of 400 students. The Math SAT scores are required for admission and the mean score of all 400 students is μ = 620 with population standard deviation σ = 60. A sample of students was taken and a 95% confidence interval yielded the interval 640 ± 5.88. We may conclude 
A. that the interval is incorrect. It is much too small.
B. that if we repeated this procedure many, many times, only 5% of the 95% confidence intervals would fail to include the Math SAT score of each of students at the college.
C. that 95% of the time, the population mean will be between 634.12 and 645.88.
D. a biased sample was taken since it’s interval didn’t contain the population mean.
E. none of the above. 
Correct: 
A is wrong because the width of the interval doesn't have anything to do with the conclusion or the definition of CI's. B is wrong because it says 'each of the students' and CI's are only for the population mean, μ. C is wrong because it uses exact numbers. D is wrong because we don't know that the sample is biased (as long as we take a random sample, it shouldn't be) and we expect some (α%) of all possible intervals to not include the true mean. 

8.  (5 pts) Edit - Delete - Grade 
We suppose we test H0: μ1 = μ2 vs. HA : μ1 ≠ μ2 and get a p-value = 0.086. Which of the following statements are correct?
A. The true difference in the means would be in a 95% confidence interval but not in a 90% interval.
B. At the 5% level we would conclude that the means are the same.
C. At the 10% level we would conclude that the means are different.
D. All of the above are correct.
E. Only two of the above are correct. 
Correct: 
0.01 < 0.05 < p-value = 0.086 < 0.10, so we failed to reject at the 1 and 5% levels and reject at the 10%. O, the hypothesized difference in the two means, would fall within the corresponding 99 and 95% CI's. O would NOT be in a 90% interval. A is wrong because it's 0 and not the true difference in the means. B is wrong because it says H0 is true. C is the only correct answer. 

9.  (5 pts) Edit - Delete - Grade 
What is the range of the p-value for testing H0: μ1 = μ2 vs. HA: μ1 ≠ μ2 if ¯x1 = 12.2, s1 = 9.3, n1 = 15, ¯x2 = 18.6, s2 = 7.1, n2 = 18 and the test statistic is 2.241?
A. 0.02 > p-value > 0.01
B. 0.04 > p-value > 0.02
C. 0.025 > p-value > 0.02
D. 0.05 > p-value > 0.04
E. p-value > 0.025 
Correct: 
First you have to decide which type test statistic to use. The sd's, 7.1 and 9.3 are close enough for us to say the variances are equal, so this is a pooled t-test with df = 15 + 18 - 2 = 31. Since there's not a 31st row, we have to look at the 30th row, scan across to see what numbers 2.241 falls between. They are 2.147 and 2.457. The top of these columns says 0.02 and 0.01 but because this is a not equal to test (two-sided) we have to multiply by 2 --> 0.04 > p-value > 0.02. Had it been a conservative two-sample test, the df = 14 and answer D would have been correct. 

10.  (5 pts) Edit - Delete - Grade 
Which of the following statements is correct?
A. An extremely small p-value indicates that the actual data differs markedly (alot) from that expected if the null hypothesis were true.
B. The p-value measures the probability that the null hypothesis is true.
C. The p-value measures the probability of making a Type II error.
D. The larger the p-value, the stronger the evidence against the null hypothesis.
E. More than one is true. 
Correct: 
A is true because the smaller the p-value the more likely you are to reject. The smaller the p-value, the more we believe the alternative, so A is correct. B is wrong because the null is either true or false; there is no probability involved. C is the definition of beta. D should say 'smaller' to be correct. 

11.  (5 pts) Edit - Delete - Grade 
Stress resistance, X (in lb/in2) for a certain type of plastic sheet is normally distributed with mean, μX = 30 and standard deviation, σX = 2. How likely are we to get a sample of size n = 16 with mean, xbar = 28 or less, i.e., what is the p-value for testing H0: μ ≥ 30 vs. HA: μ < 30.
A. practically 0
B. almost 1
C. 0.1587
D. 0.8413
E. 0.0228 
Correct: 
test statistic = (28-30)/(2/16) = -4. The p-value = P(Z < -4) which is off the chart to the left -- practically 0. 

12.  (5 pts) Edit - Delete - Grade 
What does the p-value above tell us?
A. how often we would get a mean of 30 when the true mean is 28
B. how often we would get a mean of 30 or less when the true mean is 28
C. how often we would get a mean of 28 or less when the true mean was at least 30
D. how often we would get a mean of at least 28 when the true mean was 30 or less
E. how often we would get a mean of at least 30 when the true mean was 28 or less 
Correct: 
The interpretation of a p-value is how often (practically 0) we get our sample data (xbar = 28) or more like the alternative (less) even though H0 is true (the true mean is 30 or more). C is the closest to this statement. A is wrong is because it has xbar and μ backwards and it's missing the sign of the alternative. B is wrong because it also has xbar and μ switched. D is wrong because it has the sign of the alternative switched. E is wrong because again it has xbar and μ switched. 

13.  (5 pts) Edit - Delete - Grade 
Which type of hypothesis test would we use to test the hypotheses above given the same data?
A. Case 9: two sample t-test of means, testing 28 against 30
B. Case 8: pooled t-test using 2 as the standard deviation for both samples
C. Case 3: large one sample t-test of mean since it has more power
D. Case 2: one sample t-test of mean using s = 2 since we know the data is normal
E. Case 1: one sample z-test of mean using σ = 2 
Correct: 
This is a 1 sample z because the data is normal and there is one n, one xbar and σ is given. 

14.  (5 pts) Edit - Delete - Grade 
Still talking about the plastic sheet, the manufacturer must scrap (throw out) the batch of sheets if the stress resistance is too low (under 30). Which of the following would be a Type I error?
A. The manufacturer scraps the batch of plastic even though it was really ok.
B. The manufacturer ships out the batch of plastic even though it was bad.
C. The manufacturer scraps the batch of plastic because it was bad.
D. The manufacturer scraps the batch of plastic even though the stress resistance was too high.
E. The manufacturer ships out the batch of plastic even though the stress resistance was too high. 
Correct: 
A rejection means the manufacturer scraps the batch. Failt to reject would mean they ship the batch. A true H0 would mean the batch was ok. A false H0 would mean that the batch is bad. Shipping a good batch or scraping a bad batch are both correct decisions. A Type I error is when you reject a true H0 = scrap a good batch, A. A Type II error is when they ship a bad batch, B. C is a correct decision. D and E say 'too high' which is not the problem. 

15.  (5 pts) Edit - Delete - Grade 
What is the correct range of the p-value for testing H0: μ1 = μ2 vs. HA: μ1 ≠ μ2?
90% (-1.218, 0.098)
95% (-1.344, 0.224)
99% (-1.590, 0.470)
A. p-value> 0.10
B. 0.10 > p-value> 0.05
C. 0.05 > p-value> 0.01
D. p-value< 0.01
E. There is no hypothesized value to use. 
Correct: 
The hypothesized value for a two sample test is 0 (the CI is for the difference in the 2 means). Since 0 is in all 3 intervals, the p-value > 0.10. 

16.  (5 pts) Edit - Delete - Grade 
What are the z critical values, the zα /2, for a 58% confidence interval?
A. ±0.719
B. ±0.58
C. ±0.20
D. ±0.61
E. ±0.81 
Correct: 
1-α = 0.58, so α = 0.42 and α/2 = 0.21. P(Z > zα/2) = α/2 = 0.21. You need to look up this number in the body of the table to find the zα/2 = 0.81 

17.  (5 pts) Edit - Delete - Grade 
Suppose you’re testing H0: μ = 5 vs. HA: μ > 5 and you get a p-value = 0.036. Which of the following is/are correct?
A. 5 is NOT less than 3.6, so we fail to reject.
B. The true mean is significantly greater than 5 at the 5% level.
C. We can’t say the true mean is significantly greater than 5 at the 5% level.
D. We can’t say the true mean is significantly greater than 5 at the 10% level.
E. Two of the above are correct. 
Correct: 
0.01 < p-value = 0.036 < 0.05 < 0.10, so we would fail to reject at the 1% level and reject at the 5 and 10% levels. We can't talk about CI's since this is a one-sided test. A is wrong because we don't compare the hypothesized value with α. C and D are wrong because they say fail to reject. 

18.  (5 pts) Edit - Delete - Grade 
In tests of significance about an unknown parameter, the hypothesized value
A. is the value of the unknown parameter under the null hypothesis.
B. is the value of the sample statistic.
C. is the value of the test statistic.
D. measures the compatibility between the null hypothesis and the data.
E. None of the above. 
Correct: 
The hypothesized value is the number that is in the hypothesis. The value of the test statistic is dependent on the hypothesized value, but the sample statistic merely estimates the hypothesized parameter. The test statistic measures the compatibility of the data, xbar, and the null, hypothesized value; the further the test statistic is from 0 (for the z and t tests), the less compatibility. 

19.  (5 pts) Edit - Delete - Grade 
What does it means when we say a hypothesis test is ‘statistically significant’?
A. It means that we rejected the null hypothesis.
B. In One-way ANOVA, it means that the effect on the means is significant, i.e., the means are not all equal.What does it means when we say a hypothesis test is ‘statistically significant’?
C. It means we proved the alternative to be true.
D. All of the above are true.
E. Two of the above are true. 
Statistically significant means we rejected H0, so we claimed the alternative is true and the p-value < α. This makes A and C correct. B is the exact conclusion when rejecting in an ANOVA F-test. 

20.  (5 pts) Edit - Delete - Grade 
A 98% CI for the mean μ of a population is computed from a random sample and found to be 12 ± 4. We may conclude:
A. There is a 98% probability that μ is between 8 and 14.
B. There is a 98% probability that the true mean is 12 and there is a 98% chance that the true margin of error is 4 divided by the sample size.
C. If we took many, many additional random samples and from each computed a 98% CI for μ, approximately 98% of these intervals would contain μ.
D. All of the above.
E. None of the above are correct. 
Correct: 
The definition of a confidence interval: an interval of plausible values for a population parameter created by a method that we are confidence will produce an interval that includes that parameter (1-α)% of the time. Given 1 particular interval, it either includes the true mean or not, so NEVER will there be a % of the time associated with exact numbers do A and B are wrong. (1-α)% of the time can only be associated with taking MANY samples OR prior to taking any samples. That's why C is correct. Also, the only time we can give/use an exact number is when we know the true value of μ. For example, if we generate data, we know &um;. 

