Math 1530 Capstone Project 
30 points

Print Name  SOLUTION 
INCLUDE ONLY THE MINITAB OUTPUT THAT IS RELEVANT and DO YOUR OWN WORK

 Use the following data set to answer the following questions http://math.etsu.edu/1530/surveySum10/studentdata.mtw
The Minitab worksheet is set up as follows:

	C1: Student ID (1 to 657)

	C2: Height (inches)

	C3: Gender 

	C4: Shoes (Number of shoes owned)

	C5: Number (Pick a whole number from 1 to 10)

	C6: Dvds (Number of dvds owned)

	C7: ToSleep (What time did you go to bed last night? Coded as -2 for 10 pm, 0 for midnight, etc.)

	C8: WakeUp (What time did you get up this morning?)

	C9: Haircut (What was the cost of your last haircut?) 

	C10: Job (How many hours do you work per week?)

	C11: Drink (What do you typically drink with dinner?)


1. (6 pts.) Variable type. Which of these questions from the class survey produced variables that are categorical and which are quantitative? Circle your answer.
a. Gender    Categorical      Quantitative      Neither
b. Number of shoes owned  Categorical       Quantitative     Neither
c. What do you typically drink with dinner?    Categorical       Quantitative   Neither
d. How many Dvds do you own?    Categorical       Quantitative     Neither

e. Student ID    Categorical       Quantitative     Neither
f. Height   Categorical       Quantitative     Neither

2. (4 pts.) Shapes.  Which of these variables has a distribution that is uniform, unimodal, or bimodal? Symmetric, right skewed, left skewed, or irregular? Are there outliers present?

[image: image1.wmf]8

4

8

0

7

6

7

2

6

8

6

4

6

0

5

6

6

0

4

5

3

0

1

5

0

1

4

4

1

2

0

9

6

7

2

4

8

2

4

0

2

0

0

1

5

0

1

0

0

5

0

0

9

0

0

7

5

0

6

0

0

4

5

0

3

0

0

1

5

0

0

4

0

0

3

0

0

2

0

0

1

0

0

0

7

5

.

0

6

2

.

5

5

0

.

0

3

7

.

5

2

5

.

0

1

2

.

5

0

.

0

2

0

0

1

5

0

1

0

0

5

0

0

H

e

i

g

h

t

F

r

e

q

u

e

n

c

y

S

h

o

e

s

D

v

d

s

J

o

b

H

i

s

t

o

g

r

a

m

 

o

f

 

H

e

i

g

h

t

,

 

S

h

o

e

s

,

 

D

v

d

s

,

 

J

o

b


a. Heights   unimodal (possibly bimodal since both male and female heights are combined), symmetric, possible outliers  
b. Shoes      possibly bimodal, right skewed, possible outliers  (Females tend to have more shoes than the males. This is probably why we see two humps in the histogram.) 
c. Dvds  unimodal, right skewed, possible outliers
d. Job     right skewed  and irregular, possible outliers  (We see that some students aren’t working at all,  many are working part-time, and a few are working full-time.  A closer look at this data reveals 32.8% of the students have no job, 64.48% of the students work part-time, and 2.72% work full-time.)
3. (5 pts.)  Do males and females pay the same for haircuts?  What are the most important differences between the two groups?  Include the appropriate graphs, tables, etc. to support your conclusions.

We see that females tend to spend more money on haircuts than males and exhibit more variability. Both distributions are skewed right with possible outliers.
Descriptive Statistics: Haircut 

Variable  Gender    N  N*    Mean  SE Mean  StDev  Minimum     Q1  Median

Haircut   female  416  19   34.08     1.49  30.44     0.00  15.00   25.00

          male    221   1  10.536    0.561  8.347    0.000  0.000  12.000

Variable  Gender      Q3  Maximum

Haircut   female   45.00   180.00

          male    15.000   75.000
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4. (5 pts.) Sleep habits.  Suppose we are interested in learning about the sleep habits of American college student s. We read that doctors recommend eight hours of sleep for an average adult.  Treat these students as a random sample of all American college students. What proportion of American college students get at least eight hours of sleep?  Analyze.   The estimated percent of American college students that get at least eight hours of sleep is about 41%. We are 95% confident that the percent of all American college students that get at least eight of hours of sleep is anywhere from about 37% to 45%.
Variable      X    N  Sample p         95% CI

at least 8  269  653  0.411945  (0.374195, 0.449695)

5.  (5 pts.) Drink please?  A class survey asked “What do you typically drink with dinner?”  The students answered water, pop, or milk. The null hypothesis is that all drinks are equally probable.  Analyze.
The first Chi-Square results include 11 students (NA) that did not choose water, pop, or milk. Hence, the null hypothesis is H0: pmilk = ppop = pwater = pNA = .25. Since the p-value is 0.000 we reject H0 and conclude that there is strong evidence that the drinks are not chosen equally. It appears that water is the choice of drink amongst these options.
Chi-Square Goodness-of-Fit Test for Categorical Variable: Drink 

                         Test             Contribution

Category  Observed  Proportion  Expected     to Chi-Sq

milk           113        0.25    164.25        15.991

NA              11        0.25    164.25       142.987

pop            178        0.25    164.25         1.151

water          355        0.25    164.25       221.525

  N  N*  DF   Chi-Sq  P-Value

657   0   3  381.654    0.000

If we only consider the three drink choices then the null hypothesis would be: H0: pmilk = ppop = pwater = 1/3. Since the p-value = 0.000 we reject H0 and conclude that there is strong evidence that the drinks are not chosen equally. It appears that water is the choice of drink amongst these options.
Chi-Square Goodness-of-Fit Test for Categorical Variable: Drink 

                     
Test                  Contribution

Category  Observed  Proportion  Expected     to Chi-Sq

milk           113    0.333333   215.333       48.6321

pop            178    0.333333   215.333        6.4727

water          355    0.333333   215.333       90.5888

 
 N   N*  DF   Chi-Sq  P-Value

646  11   2  145.693    0.000

6. (5 pts.) Wake up sleepy head? Questions 7 & 8 from the survey asked students about bed time and wake up time.  This raises the question: “Is the length of sleep for a student related to the time that he or she goes to bed?”  In other words, can we predict the number of hours of sleep for students based on the time they went to sleep?  Analyze.
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The least-squares regression equation is 

Hours of sleep= 7.963 – 0.5753 ToSleep

There appears to be a couple of outliers but overall the fit looks okay. We see that 28.2% (R-Sq) of the variation in the number of hours slept can be explained by the least-squares equation. So there is about 72% of the variation in the number of hours slept that the model doesn’t explain.

Some observations: If a student went to bed at midnight (ToSleep = 0) then he/she got about 8 hours (7.963) of sleep on the average. If a student went to bed at 11 pm (ToSleep= -1) then he/she got about 8 and half hours (7.963 -.5753(-1) = 8.5383).  

For every hour later a student went to bed he/she had about ½ hour (.5753) less of sleep on the average.
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