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Topic 1
COMPARING TWO PROPORTIONS 

	Activity 1-5:  Obesity in Young Women 


A study of women in an urban Trinidadian community published in the International Journal of Obesity was, in part interested in the connection, if any, between obesity in young girls and the age at which they first menstruated.  Obesity was measured using triceps skinfold size.  Girls with large triceps skinfold thickness are considered to be obese.  Of 80 girls who first menstruated before the age of 12, 36 had large triceps skinfold thickness.  Of 503 girls who first menstruated at age 12 or greater, 150 had large triceps skinfold thickness.
a) What is the parameter of interest?
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proportion of girls with large triceps skinfold thickness.

b) What are the null and alternative hypotheses for this situation?
Let group 1 be the girls who menstruated before age 12, and group 2 be those girls who menstruated later.
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c) Conduct a test of your null and alternative hypotheses.  What is the value of your test statistic the associated p-value?
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d) What do you conclude?

There is strong evidence that the proportion of girls with large triceps skinfold thickness is different for the two groups.

e) Construct a 95% confidence interval for the difference in the proportion of obese girls in the two age groups.
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	Activity 1-6:  Mental Impairment of School-Age Children


A study investigated the relationship between the degree of mental impairment and the socio-economic status of his/her parents.  Among other things they were interested in whether the proportion of children having no mental impairment differed depending on whether the child’s parents had low or high socio-economic status.  The researchers sampled 262 children whose parents had low socio-economic status and found that 64 showed no signs of mental impairment.  They also sampled 217 children whose parents had high socio-economic status and found that 21 showed no signs of mental impairment.

a) What is the parameter of interest?
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proportion of children showing signs of mental impairment
b) State the null an alternative hypotheses.

Let group 1 be children whose parents had low social-economic status and group 2 be children whose parents had high socio-economic status.
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c) Conduct a test of your hypotheses and report the results.

[image: image7.wmf] : Test of Theta1 = Theta2 vs. Theta1 Not Equal To Theta2

262

64

.2443

4.2061

.0000

217

21

.0968

Pop.

One

Two

N

X

Phat

Z

P-value

 


d) What do you conclude?

There is very strong evidence that the proportion of children showing signs of mental impairment differs between the two groups.

e) Construct a 99% confidence interval for the difference in proportion of children having no mental impairment.
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	Activity 1-7:  Wearing Eyeglasses and Delinquency


A study was conducted that compared the health of juvenile delinquent boys and a non-delinquent control group.  One question of interest was whether delinquent boys with poor eyesight were less likely to wear glasses than non-delinquent boys with poor eyesight.  In a sample of juvenile delinquent boys with poor eyesight 38% wore glasses.  In a sample of non-delinquent boys with poor eyesight 44% wore glasses.
a) Explain what a test of hypotheses would allow us to determine.

A test would allow us to see if there is evidence that delinquent boys with poor eyesight are less likely to wear glasses than non-delinquent boys.  It would not allow us to determine how much less likely it is for delinquent boys with poor eyesight to wear glasses than for non-delinquent boys.

b) Assume that the sample sizes from the two groups are the same.  What would be the minimum sample size be for the difference in these two percentages to be significant at the 
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level?  You can either use trial and error and TEST2PROP.SBS or determine the value of Z that would be significant at the .05 level and solve algebraically for the sample size.

Let group 1 be the delinquent boys and group 2 be the non-delinquent boys.  If the sample sizes are equal the value of 
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So, we use n = 364.
	Activity 1-8:  Treating Lymphoma


 A clinical trial compared the use of cytoxan and prednisone (CP) and BCNU and prednisone (BP) in the treatment of lymphocytic lymphoma.  The results were measured on a qualitative scale from “Complete response” (best) to “Progression” (worst).  19% of 138 patients treated with CP showed complete response contrasted with 23% of 135 patients treated with BP.
a) Conduct a test to determine if there is a difference between these two treatments.  Show your null and alternative hypotheses, the value of your test statistic, and your p-value.
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b) Are your results significant at the .1 level?  The .05 level?  The .01 level?

The results are not significant at any level.

	Activity 1-9: Smoking and Premature Births


Are mothers who smoke more likely to give birth prematurely than mothers who do not smoke?  A study was conducted to investigate this.  In a sample of 4401 non-smoking mothers, there were 365 premature births.  In a sample of 517 mothers who smoked, there were 49 premature births.  Conduct a test to determine if the data support the notion that mothers who smoke are more likely to give birth prematurely.
Let group 1 be mothers who smoked and group 2 be mothers who did not smoke.  Let 
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proportion of mothers with premature births.  Then
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Thus, there is no evidence that premature babies are more likely among smoking mothers than for non-smoking mothers.
	Activity 1-10:  Confidence Intervals and Sample Size


Suppose that the sample proportion from Group A was .45, and the sample proportion from Group B was .55.  Further suppose that the sample size from both groups was the same.  How large would this common sample size need to be in order for a 95% confidence interval for the difference between the two population proportions to have a margin of error (i.e. a half-width) of 3%?
We want to solve 
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for n.
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So we use n = 2113.
	Activity 1-11: Informing Cancer Patients 


Doctors were surveyed in a large number of European countries asking what they would tell a patient with newly diagnosed colon cancer and also what they would tell his/her spouse.  The doctors were asked to read a case history of a hypothetical patient and to answer 7 yes/no questions.  One of the questions was “Would you tell the patient that he/she has a cancer, if he/she asks you directly to disclose the diagnosis?”  5 of 12 doctors surveyed in Italy answered “yes” while 8 out of 15 Yugoslavian doctors answered “yes.”  Construct a 90% confidence interval for the difference in the proportion of Italian and Yugoslavian doctors who would answer “yes” to the question.  Perhaps the larger question is why would a doctor not tell a patient who asks whether or not he/she has cancer.

Let group 1 be the Italian doctors, group 2 be the Yugoslavian doctors, and 
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proportion who would not tell their patients.  Then
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	Activity 1-12:  Buying Toilet Paper


Are customers less likely to purchase toilet paper in a suburban market than at a central city market?  One market in a suburb was selected along with one randomly selected central city market, and purchases were observed.  128 out of 454 customers at the central city market purchased at least one roll of toilet paper as compared to 83 out of 454 customers at the suburban market.  Conduct an appropriate test of hypotheses and report your results.
Let group 1 be central city customers, group 2 be suburban customers, and 
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proportion who buy toilet paper.
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So, there is very strong evidence that central city customers are more likely to buy toilet paper than suburban customers.
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