Statistics: Unit2 – Project4 Notes3


Example5:  An engineer wanted to know whether the strength of two different concrete mix designs differed significantly.  He randomly selected 19 cylinders with similar dimensions.  He randomly allocated 9 to be poured with mixture A and 10 to be poured with mixture B concrete mix.  After 28 days he measured the strength (in pounds per square inch) of the cylinders.  The results were as follows:

Mixture A:  3960, 4090, 3100, 3800, 3200, 3780, 4080, 4040, 2940

Mixture B:  4070, 4640, 4120, 4890, 5220, 4620, 5020, 4190, 4330, 3730

a. Identify the key components.

b. Determine whether the factor is a treatment factor or a population classification factor.

c. Based on part (b) determine if a CRD or RPD design model is appropriate.

d. Model this study with a diagram.
e. Using Minitab, enter the data, stack the data, code the data, and construct side-by-side boxplots of the data.
f. Using the side-by-side boxplots, compare the center and spread of the data sets.  If differences are only slight, say so, and if differences appear to be significant, say as much.  If differences do exists in the centers and or spread, be sure to specifically state the direction of the difference.  
a. Target Population:  All concrete mixtures of type A and B

Response:  Strength (pounds per square foot)

Factor:  Mixture Type
Levels:  MixA and MixB

b. The factor here can be thought of as either a classification factor or a treatment factor.  If we think of pre-bagged mixtures from which we randomly select, then it could be argued that that factor is a classification.  However, if we think of applying the mixture to the cylinder, than it makes sense to think of the factor as a treatment.  Either way the design diagram is similar: 

c. CRD or RPD

d. SEE NOTES

e. MINITAB

f. Viewing the side-by-side boxplots, it is apparent that the center strengths of the two mixtures are significantly different.  Specifically, it appears as though Mixture B produces stronger concrete.  The significant difference is suggested as a result of the lack of overlap between boxplots.  Specifically, the 25th percentile of strength from Mixture B exceeds not only the median of Mixture A, but the 75th percentile and maximum of Mixture A as well.  As far as spread, the variation between respective strengths is very similar.  Any difference in spread is ever so slight and certainly not significant.  In short, the strengths vary consistently from their respective means, but Mixture B produces significantly stronger concrete.

g. Example 4:  A study of the effects of smoking on sleep patterns is conducted.  The measure observed is time, in minutes that it takes to fall asleep.  The side-by-side boxplots are shown below.

[image: image1.wmf]S

m

o

k

e

r

s

N

o

n

S

m

o

k

e

r

s

7

0

6

0

5

0

4

0

3

0

2

0

1

0

S

M

K

 

T

Y

P

E

T

I

M

E

T

i

m

e

 

T

a

k

e

s

 

T

o

 

F

a

l

l

 

A

s

l

e

e

p

 

(

S

m

o

k

e

r

s

 

v

e

r

s

u

e

s

 

N

o

n

-

S

m

o

k

e

r

s

)


a. Identify the key components of this experiment.

b. Determine whether the factor is a treatment factor or a population classification factor.

c. Based on part (b) determine if a CRD or RPD design model is appropriate.

d. Model this study with a diagram.
e. Using the side-by-side boxplots, compare the center and spread of the data sets.  If differences are only slight, say so, and if differences appear to be significant, say as much.  If differences do exists in the centers and or spread, be sure to specifically state the direction of the difference. Comment on what kind of impact smoking appears to have on the time required to fall asleep.  

a. Target Population: All people free of any major sleep disorders

Response: Time to fall asleep (in minutes)

Factor: Smoking Behavior
Levels: Smoker and Non-Smoker

b. Classification Factor

c. RPD

d. SEE NOTES

e. Viewing the side-by-side boxplots, it is clear that the variation between the times it takes smokers to fall asleep is significantly larger than that of non-smokers.  Comparing centers is a bit trickier here.  By virtue of the fact that the non-smokers box portion of its box-and-whisker plot is completely contained in that of the smokers we cannot say with certainly that the difference in center is significantly different.  In short, it does appear that the smokers had some times that were larger than the non-smokers, but the significant difference in spread and the overlap in boxes indicates that the averages or centers are probably not significantly different.
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