Quiz 3.1A


AP Statistics


Name:

The table below shows the Men’s 800 Meter Run World Records:
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Year

Record         

1905

113.4




1915

111.9




1925

111.9




1935

109.7




1945

106.6




1955

105.7




1965

104.3



1975

104.1




1985

101.73*


 
1995

101.73


* Sebastian Coe, GB, 1981
1.
Is there an explanatory–response relationship?     yes      If so, then which is which?


Explanatory: Year



Response:Record
2.
Plot a scatterplot of the data.  Don’t forget to label your axes and mark scales.

3.
Is there a positive or negative association between the two variables?  If so, which? 

If there is an association between YEAR and RECORD, describe it in a sentence.

Negative Association.  As the year increases, the record time for the 800 m race decreases.
4.
Identify any regression outliers.

There don’t appear to be any outliers.
5.
If there is an association, is it strong?  strong; r =-.983  Would you be willing to predict the world record for the men’s 800 meter run in the year 2005?    Of course!            


Prediction:  Record(2005) =99.362

Briefly describe any reservations you might have about this prediction. Since I am extrapolating, other factors could affect the answer. 
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The AP Statistics exam was first administered in May 1997 to the largest first year group in any discipline in the AP program.  And since that time, the number of students taking the exam has grown at an impressive rate.  Here are the actual data:



Number of





Year
students
1997
 7 667

1998
15 486

1999
25 240

2000 
35 119

2001
41 609

2002
50 000(est.)

1.
Make a scatterplot for these data. 

2.
Is there an explanatory–response relationship between these variables?  If so, which variable is the explanatory variable?

Yes; Year = explanatory
3.
Describe the form of the relationship.  I.e., is there a straight-line pattern?

There is a linear relationship.
4.
Is the direction of the association positive or negative?  The association is positive. 
5.
Explain in simple language what this says about year and number of students taking the AP Statistics exam.As the year increases, the number of students taking the exam increases.
6.
Use the formula for the correlation, r and the list feature of your calculator to calculate the correlation.   

r = .9984  
7.
How strong is the relationship? The relationship is very strong.
8. Explain why your r-value is reasonable based on the scatterplot.  The scatterplot shows that as year increases, the number taking the exam increases.  The points appear to be in a straight line which indicates a strong linear relationship. 
The weights of children in the Egyptian village of Nahya were recorded.  Here are the mean weights of the 170 children in that village:

Age(months)  1
2
3
4
5
6
7
8
9
10
11      12

Weight(kg)
 4.3
5.1
5.7
6.3
6.8
7.1
7.2
7.2
7.2
7.2
7.5     7.8

Residuals
-.85 -.31 .02  .35  .58  .62  .45  .18  -.08 -.35  -.32 -.29
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1.
Make a scatterplot of mean weight against 


time.  Don’t forget to scale and label your 


axes appropriately.

2.
Determine the equation of the LSRL for 


this data.  What is the correlation?


Weight =4.8803+.267(age)
3.
Plot the line on your scatterplot (don’t “eyeball”).  


Tell me the points you use to plot this best fit line.

Weight(2) =  5.41
Weight (10) = 7.55
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4.
Calculate the residuals, and add them to


 the table above.

See the red numbers in the chart!
5.
Use the second grid provided to construct 


a residual plot.

6.
Use the residual plot to answer this question:  


Is the least squares line an acceptable summary 


of the overall pattern of growth?  Explain.

Though the correlation is good, 

at r = .91, the residual shows

a curved pattern which may 

indicate that another model might 

be better.

1.
A study found correlation r = 0.61 between the sex of a worker and his or her income.  You conclude that


(a)  Women earn more than men on the average.


(b)  Women earn less than men on average.


(c)  An arithmetic mistake was made; this is not a possible value of r.


(d)  This is nonsense because r makes no sense here.

D
2.
A copy machine dealer has data on the number x of copy machines at each of 89 customer locations and the number y of service calls in a month at each location.  Summary calculations give [image: image1.wmf] 

x

 = 8.4, sx = 2.1, [image: image2.wmf] 

y

 = 14.2, sy = 3.8, and r = 0.86.  What is the slope of the least squares regression line of number of service calls on number of copiers?


(a)  0.86


(b)  1.56


(c)  0.48


(d)  None of these


(e)  Can’t tell from the information given

B
3.
In the setting of the previous problem, about what percent of the variation in the number of service calls is explained by the linear relation between number of service calls and number of machines?


(a)  86%


(b)  93%


(c)  74%


(d)  None of these


(e)  Can’t tell from the information given

C
4.
If dataset A of (x,y) data has correlation coefficient r = 0.65, and a second dataset B has correlation r = –0.65, then


(a)  The points in A exhibit a stronger linear association than B.


(b)  The points in B exhibit a stronger linear association than A.


(c)  Neither A nor B has a stronger linear association.

(d)  You can’t tell which dataset has a stronger linear association without seeing the data or seeing the scatterplots.

C
5.
There is a linear relationship between the number of chirps made by the striped ground cricket and the air temperature.  A least squares fit of some data collected by a biologist gives the model   
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ˆ 

y 

 = 25.2 + 3.3x,   9 < x < 25,   where x is the number of chirps per minute and 
[image: image4.wmf]  
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 is the estimated temperature in degrees Fahrenheit.  What is the estimated increase in temperature that corresponds to an increase in 5 chirps per minute?


(a)
3.3°F

(b) 16.5°F

(c)  25.2°F

(d)  28.5°F

(e)  41.7°F

B
6.  
 The equation of the least squares regression line for the points on the scatterplot below is 
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y 

 = 1.3 + 0.73x.  What is the residual for the point (4,7)?


(a) 
2.78


(b)
3.00


(c) 
4.00


(d)
4.22


(e) 
7.00

A
7.
Linear regression usually employs the method of least squares.  Which of the following is the quantity that is minimized by the least squares process?
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C
8.  A set of data relates the amount of annual salary raise and the performance rating.  The least squares regression equation is  
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 = 1,400 + 2,000x   where y is the estimated raise and x is the performance rating.  Which of the following statements is not correct?


(a) 
For each increase of one point in performance rating, the raise will increase on average by $2,000.


(b)
This equation produces predicted raises with an average error of 0.


(c)
A rating of 0 will yield a predicted raise of $1,400.


(d)
The correlation for the data is positive.


(e)
All of the above are true.

E
9.
Which of the following would not be a correct interpretation of a correlation of 


r = –.30?


(a)
The variables are inversely related.


(b)
The coefficient of determination is 0.09.


(c)
30% of the variation between the variables is linear.


(d)
There exists a weak relationship between the variables.


(e)
All of the above statements are correct.

C
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Chapter 3
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