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Sociology 601
   Answers to Homework #4.  


Due 10/09/08
Chapter 6
Secion 6.1-6.3 

1a) z = 1.04, p-value = .1492 x 2 (two-tailed) = .2984 = .30

If the true mean is zero, then there is a .30 probability that a sample would fall 1.04 standard errors or further from the mean. 

1b) z = -2.50, p-value = .0062 x 2 (two-tailed) = .01

This answer provides stronger evidence against the null hypothesis. The smaller p-value means that it is less likely that a random sample of size n would provide this result if the null hypothesis were true. A p-value this low provides strong evidence against the null hypothesis because it shows that such data would be very unlikely if the null hypothesis were true.

(Note: The smaller the p-value, the stronger the evidence against the null hypothesis)

3a) The value of the test statistic with a p-value of .10 is a z-score = +/- 1.64 (remember to divide the p-value by 2 to get a two-tailed significance!)
3b) This p-value provides weaker evidence against the null hypothesis than p =.05 b/c the p-value is larger. 

5a) s = 40, Y(bar) = 103, n = 400

H0:µ = 100 
HA:µ ≠ 100
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ˆ

Y(bar) = s/√n = 40/√400 = 2

z = (Y(bar) - µ0)/ 
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ˆ

 Y(bar)  = (103 – 100) / 2 = 1.50, with a p-value of .0668 x 2 (two-tailed) = .1336

If the true population mean is 100, then 13% of samples sized n will be 1.5 standard deviations or farther from the population mean. We fail to reject the null hypothesis, and therefore cannot conclude that the population mean is significantly different from 100.

5b) s = 40, Y(bar) = 97, n = 400

H0:µ = 100

HA:µ ≠ 100
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ˆ

Y(bar) = s/√n = 40/√400 = 2

z = (Y(bar) - µ0)/ 
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ˆ

Y(bar)  = (97 – 100) / 2 = -1.50, with a p-value of .0668 x 2 (two-tailed) = .1336

If the true population mean is 100, then 13 % of samples sized n will be 1.5 standard deviations or further from the population mean. We fail to reject the null hypothesis, and therefore cannot conclude that the population mean is significantly different from 100.  The conclusion is the same as in part a, because the direction of the deviation is irrelevant in a two-tailed test.
6a) n = 1600, s = 40, Y(bar) = 103
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ˆ

Y(bar) = s/√n = 40/√1600 = 1

z = (Y(bar) - µ0)/ 
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ˆ

 Y(bar)  = (103 – 100) / 1 = 3.00, with a p-value of .00135 x 2 (two-tailed) = .0027

This means that if the true population mean were 100, then 0.3% of samples of size 1600 would have z-scores of 3.0 or greater by chance alone. (Note that increasing the sample size (n) – in this case, quadrupling it – proportionally increases the test statistic result and, accordingly, is associated with a smaller p-value.)

6b) n = 400, s = 20, Y(bar) = 103
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ˆ

Y(bar) = s/√n = 20/√400 = 1

z = (Y(bar) - µ0)/ 
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ˆ

 Y(bar)  = (103 – 100) / 1 = 3.00, with a p-value of .00135 x 2 (two-tailed) = .0027

Note that as the standard deviation (s) decreases, the standard error (σ) decreases, the test statistic (z) increases, and thus the p-value (p) decreases.  
8a) Hypotheses: 

Null Hypothesis (H0): µ = 500

Alternate Hypothesis (HA): µ ≠ 500

8b)Test statistic: (given n=100, mean=508, s=100)

Standard Error: 
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ˆ

Y(bar) = 100/√100 = 10

Z-Score: z = (Y(bar) - µ0)/ 
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ˆ

 Y(bar)  = (508-500)/10 = .80

8c) P-value:
A z-score of .80 corresponds to a p-value of .2119; doubling this value (x2) in order to calculate a two-tailed test of significance produces a p-value of .4238.

8d) Conclusion:

 A p-value of .42 means that 42% of the time samples of size 100 will yield a mean (Y(bar) ) score that is .8 standard errors or greater  from the population mean (µ). 

We cannot conclude that the population mean for students born in a foreign country equal 500 because we cannot accept the null hypothesis. Stated differently, we have not proven the null hypothesis; rather, we have simply failed to reject it with the aforementioned data and associated tests of significance.

8e) Decision:

With a p-value of .42, and using an alpha level of α = .05, we would fail to reject the null hypothesis and conclude that we cannot determine whether foreign born seniors’ test scores are significantly different from native students’. 

8f) Confidence Interval:

Y(bar) +/- z (
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ˆ

Ybar) = 508 +/- 1.96(10) = 508+/-20 = (488, 528)

Using a 95% confidence interval, we would again fail to reject the null hypothesis.  We are 95% confident that the interval contains the true mean for foreign students’ test scores.  Because the population mean for native students also lies within the confidence interval, it would not be unlikely that the two means are the same.
12a)

Assumptions

1. A large (n>30) sample, and therefore…

2. … a normal distribution of means from samples of size n
3. Subjects are randomly selected

4. Variable can be treated/rescaled with an interval scale

Hypotheses

HO: π = .50

HA: π ≠ .50

Test Statistic

π (AA good) = f / n = 441 / 832 = .53

The standard error of estimated π when HO: π = .50 is true is 

 (π = √ πo [ (1 – πo ) / n ] = √[(.50)(.50) / 832] = 0.0173 
 z = (π – πo) /  (π =( .53-.50) / .0173 = 1.734

Results

P-value corresponding to a z-score of 1.734 is .0418

P-value x 2 (for 2-tailed test of significance) = .08

Conclusion

Using an α = .05, we would fail to reject the null hypothesis and conclude that there is insufficient evidence to reject the null hypothesis, i.e. that the proportion of white adults think affirmative action has been good for the country = .5.

12c) Confidence interval = π + z (π , π - z (π = .53 ± 1.96(.0173) = .497, .533 






                                                                                      =  (.50, .53)

12d) Statistical inference for black adults who think affirmative action has been good for the country:

Assumptions

1. A large (n>30) sample, and therefore…

2. … a normal distribution of means from samples of size n
3. Subjects are randomly selected

4. Variable can be treated/rescaled with an interval scale

Hypotheses

HO: π (AA ‘good’) = .50

HA: π (AA ‘good’) ≠ .50

Test Statistic

π (AA good) = .66

z = (π – πo) /  (π =( .66-.50) /√(0.50)(.50)/299  = .16/.029 = 5.5

Results

P-value corresponding to a z-score of 5.5 is < .0001

      Conclusion
We reject the null hypothesis and conclude that there is strong evidence that a majority of black adults think affirmative action has been good for the country.

50) Here, we will estimate proportion of the population that claims it “should be” the government’s responsibility to provide a job for everyone who wants one. Therefore we combine the two categories of “Definitely should be” and “probably should be”.
Assumptions

1. A large (n>30) sample, and therefore
2. …… a normal distribution of means from samples of size n
3. Subjects are randomly selected

4. Variable can be treated/rescaled with an interval scale

Hypotheses

HO: ( = .50 (i.e., the population proportion that is in favor of the government providing jobs to everyone who wants one)
HA: ( ≠ .50 (The population proportion that is not in favor of the government providing jobs to everyone who wants one)
Test Statistic

π (support) = f / n = (242+330)/ 1267 = .45
Z = (.45 - .50) / square root of (.50)(.50)/1,267) = -.05 / .014 = -3.571

Results

Looking up the p value for -3.571 we get roughly .0002, multiplied by two = .0004., significant at the .001 level.  

Conclusion

We reject the null hypothesis in this case; it is extremely unlikely this result is due to chance alone.  Since the Z-value is negative, we conclude that Americans tend to believe that it is not the government’s responsibility to find a job for everyone that wants one.
59) statements a) and c) are correct
60) statements b) and e) are correct
67) Explain why the terminology “do not reject H0” is preferable to “accept H0”.
The value in H0 is only one of many plausible values for the parameter. A confidence interval would offer a range of other possible values for the parameter; the terminology “accept H0”suggests that the null hypothesis is the only plausible value.

Section 6.4 

53) In making a decision in a significance test, a researcher worries about the possibility of rejecting the null hypothesis when it is actually true. Explain how to control the probability of this type of error.


Rejecting a null hypothesis when it is actually true is referred to as a Type I error. The probability of this type of error is controlled by the alpha (α) level, or level at which test statistics with probabilities (i.e., p-values) less than α are statistically significant. To reduce the chance of making a Type I error, simply reduce the α level (note, however, that this increases the probability of making a Type II error!).

54) Consider the analogy between making a decision about a hypothesis in a significance test and making a decision about the innocence or guilt of a defendant in a criminal trial. Identify “H0 true”, “H0 false” with “Defendant innocent”, “Defendant guilty” and “Reject H0”, “Do not reject H0” with “Convict Defendant”, “Acquit Defendant”.

a) Explain the difference between Type I and Type II errors in this trial setting. Which type of error would you consider more serious and hope to set at a very small level? Why?


In this scenario, a Type I error would imply that a defendant is found guilty when in fact s/he is actually innocent. A Type II error in this situation would imply that a defendant is found innocent when in fact s/he is guilty. In our society, we tend to accept higher risks of committing a Type II error – failing to convict a guilty person – and generally try to minimize the chance of committing a Type I error – convicting an innocent person. In other words, we would rather let a guilty person go free than convict an innocent man, and thus the burden of proof is always placed on the prosecution (e.g., defendants assumed innocent until proven guilty in a court of law). 

b) In this setting, explain why decreasing the chance of Type I error increases the chance of Type II error.


When we decrease the chance of committing a Type I error, we make it more difficult to convict the defendant (e.g., place more stringent standards of evidence). By making it more difficult to convict a defendant, we accordingly run a greater risk of failing to convict the truly guilty, and increase our chances of committing a Type II error.

57) A research study conducts 60 significance tests. Of these, 3 are significant at the .05 alpha level. The authors write a report stressing only the three cases in which they found “significant” results, not mentioning the other 57 tests they conducted that were “not significant”. Explain what is misleading about this report.


Supposing that the null hypothesis is true every time, with an alpha level of α = .05, we would expect that 5 % of the 60 samples – or 3 – would mistakenly reject the null hypothesis, committing a Type I error. In other words, with an alpha level of .05, we would expect three false positives out of a sample of 60 due to chance alone.

63) False. The probability of committing a Type I error is a single value – the alpha value – whereas the probability of committing a Type II error decreases as the true parameter value falls farther from the H0 value in the direction of values in HA .
64) True. If we reject H0 using α = .01, then p ≤ .01 ; therefore, we would also reject H0 at the α = .05 level.
Practice question for the next exam.
In a (fictitious) pilot survey, 90 adults in a large city answer the statement:  “A preschool child is likely to suffer if his or her mother works.”  

The response categories are “strongly agree”, “agree”, “no opinion”, “disagree”, and “strongly disagree”. You score the responses as –2, -1, 0, 1, and 2. 

You are interested in whether the members of the population have a net opinion about outcomes of preschool children of working mothers, so you test the hypothesis that the population mean is zero.

A.) What assumptions do you use in your hypothesis test?

1. A large (n>30) sample, and therefore  the sampling distribution for samples of this size is normal.

            2. Subjects are randomly selected

3. Variable can be treated/rescaled with an interval scale

B.) State the null hypothesis clearly as a sentence, then as an equation.

The null hypothesis is that the population has a neutral opinion about outcomes of preschool children of working mothers.  
HO: ( = 0
C.)  The sample mean is 0.55 and the sample standard deviation is 1.00

Estimate the test statistic for your hypothesis.  
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n=90 , mean= .55, s =1.00

Standard Error: 
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ˆ

Y(bar) = 1/√90 = .1054
Z-Score: z = (Y(bar) - µ0)/ 
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ˆ

Y(bar)  = (.55-0)  / .1054 = 5.218
D.)  Using your text or STATA, estimate the p-value for your test statistic.  (Be sure to use a 1- or 2-tailed p-value to correctly match your null hypothesis.)

P value : P <.001  for Z= 5.218 
E.)  Briefly state a conclusion. (Use the back of the page if you need space.)

The 2-tailed P value is in the rejection region, therefore we reject HO: ( = 0. The population does not have neutral opinion about outcomes of preschool children of working mothers.  

F.)  Fill the correct spaces in the following table.  (NO sentences required)

a:  Correctly reject null hypothesis

b:  Type II error

c:  Type I error

d:  Correctly do not reject null hypothesis

	
	
	State of Reality

	
	
	Population mean is zero
	Population mean is not zero

	Your Conclusion
	Population mean might be zero

	d
_____________________
	b
_____________________

	
	Population mean is not zero
	c
_____________________
	a
_____________________
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