HEAD CIRCUMFERENCE

Use the following data sets that have been downloaded into your calculator

FHED = Head circumferences of Two-Month-Old Baby-Girls (cm)

MHED = Head circumferences of Two-Month-Old Baby-Boys (cm)

Chapter 1

1) Answer each of the following:
a) Identify the population(s), and variable 
b) Is the variable qualitative or quantitative?

c) Is the variable discrete or continuous?

d) Identify the level of measurement.

e) What sampling technique could have been used?

f) Is this an observational study or an experiment?
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Chapter 2 – Constructing a frequency distribution

2) a) Construct a frequency distribution for the head circumferences of baby boys and construct a separate frequency distribution for the head circumferences of baby girls. In both cases, use the classes of 34.0-35.9, 36.0-37.9, and so on. 
b) Compare the results and determine whether there appears to be a significant difference between the two genders. 

c) The largest relative frequency for the baby boys’ distribution is ____________. It corresponds to the class____________ 

d) _________% of the girls in the sample had a head circumference between 38.0 and 39.9 cm inclusive.  

e) For the males’ distribution, the cumulative frequency corresponding to the class 40.0-41.9 is ____________

f) Use the same set of axes to construct the two corresponding frequency polygons. 
g) True or False?
The median of the females’ distribution is in the class 38.0-39.9
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Chapter 3 – Measures of the center, and variation. Box plots

3) In order to diagnose the disorder of hydrocephalus, a pediatrician investigates head circumference of 2-month-old males and females. Use the data sets stored in the lists FHED and MHED. 
a) Use the calculator to find the mean, median, and standard deviation. Does there appear to be a difference between the two genders?
b) Use box-plots to compare the head circumference of two months old baby boys and girls. 

List the 5-number summary, any outliers, and the smallest and largest numbers which are not outliers. 
_____|_____|_____|_____|_____|_____|_____|_____|_____|_____|_____|_____|_____|_

c) Which distribution has the largest range?

d) What distribution has the largest variability in the middle 50% of the data?

e) About 50% of the males’ distribution is above___________

f) About 75% of the females’ distribution is below___________
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Chapter 6 – Normal Distributions

4) Past results from the National Health Survey suggest that the head circumferences of 2-month-old girls have a mean of 40.05 cm and a standard deviation of 1.64 cm. Assume the distribution is normally distributed.
a) Use the range rule of thumb to find the minimum and maximum “usual” head circumferences. (Recall the range rule of thumb: Usual values lie within two standard deviations of the mean)

 (These results could be used by a physician who can identify “unusual” circumferences that might be the result of a disorder such as hydrocephalus. Also, a small head circumference may mean that the baby is at greater risk for mental retardation or other developmental delays.) 
b) Determine whether a circumference of 42.6 cm would be considered “unusual”. 
c) Are there any unusually high values in the data set FHED? 
d) If one girl is selected at random, what is the probability that her head circumference is lower than 39.5 cm? 
d) A head circumference of 38 cm falls in what percentile?
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Chapter 7 – Distribution of Sample Mean

5) Past results from the National Health Survey suggest that the head circumferences of 2-month-old boys are normally distributed and have a mean of 41.1 cm and a standard deviation of 1.5 cm. 
a) Give the shape, mean and standard deviation of the distribution of sample means for samples of size 50.

b) What is the probability that a sample of fifty 2-month-old babies have a head circumference of at most 40.048 cm? 

c) If the population has a mean of 41.1 cm, the probability that a sample of size fifty has a mean of 40.048 or less is ___________________

This means that for samples of size 50, about _________ samples in 10 million will result in a sample mean of 40.048 or less when the population mean is 41.1

Because this event only happens______ out of ______________ times, we consider it to be usual/unusual.

d) What may this result suggest?
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Chapter 8 – Confidence Intervals about a Population Mean mu
6) a) Estimate the mean head circumference of all baby-girls that are two months old by constructing a 99% confidence interval. 

· We start by selecting a simple random sample of size n. In our calculator we actually have one such a sample labeled FHED

· We calculate the mean of the selected sample. This is our point estimate.
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· To fine-tune our estimate, we find a confidence interval which is a range (or interval) of values that is likely to contain the true value of the population mean.
Show all work, and then check with a calculator feature (Are you using z or t? Why?)
b) Complete the following:

(i) With 99% confidence we can say that the mean head circumference of two-month-old baby girls is  ______ with a margin of error of _______

(ii) We are ____% confident that the interval from __________ to _________ actually does contain the true value of the population mean μ. This means that if we were to select many different samples of the same size and construct the corresponding confidence intervals, in the long run ______% of them would actually contain the value of μ.
(iii) For 99% of such intervals, the sample mean would not differ from the actual population mean by more than _______
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Chapter 8 – Confidence Intervals about a Population Mean mu

7) a) Estimate the mean head circumference of all baby-boys that are two months old by constructing a 99% confidence interval. 

· We start by selecting a simple random sample of size n. In our calculator we actually have one such a sample labeled MHED

· We calculate the mean of the selected sample. This is our point estimate.
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· To fine-tune our estimate, we find a confidence interval which is a range (or interval) of values that is likely to contain the true value of the population mean.
Show all work, and then check with a calculator feature. (Are you using z or t? Why?)
b) Complete the following:

(i) With 99% confidence we can say that the mean head circumference of two-month-old baby boys is  ______ with a margin of error of _______

(ii) We are ____% confident that the interval from __________ to _________ actually does contain the true value of the population mean μ. This means that if we were to select many different samples of the same size and construct the corresponding confidence intervals, in the long run ______% of them would actually contain the value of μ.
(iii) For 99% of such intervals, the sample mean would not differ from the actual population mean by more than _______
c) Compare with the results of the previous page. Does there appear to be a significant difference between the two genders? Explain.
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Chapters 8 and 9 – Hypothesis Testing and Confidence Intervals for 
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(Independent Samples)

8) Do two-month-old baby girls have on average, smaller head circumference than 2-month-old baby boys? A researcher selects a simple random sample from each group and obtains the following results. 

	
	Sample size
	Mean 
	Standard deviation

	girls
	50
	40.05
	1.64

	boys
	50
	41.1
	1.5


Assume the variable is normally distributed in both populations.

a) Test the claim at the 1% level of significance. (Are you using z or t? Why?)
· Set both hypothesis

· Sketch graph, shade rejection region, label, and indicate possible locations of the point estimate in the graph.

****You should be wondering: Is the difference between the x-bars lower than zero by chance, or is it significantly lower? The p-value found below will help you in answering this.
· Use a feature of the calculator to test the hypothesis. Indicate the feature used and the results:

Test statistic = 

p-value = 

***How likely is it observing such a difference between the x-bars (or a more extreme one) when the means of the two populations are equal?


very likely,      likely,      unlikely,      very unlikely

*** Is the difference between the x-bars lower than zero by chance, or is it significantly lower? 

· What is the initial conclusion with respect to Ho and H1?

· Write the conclusion using words from the problem

b) Construct a 98% confidence interval estimate for
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. What does the interval suggest? (Are you using z or t? Why?)
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