TEST #1 REVIEW ANSWERS – MAT 120 – FALL 2009
DATA COLLECTION
1. True

2. A) Numerical Discrete
B) Numerical Continuous
C) Numerical Continuous
D) Categorical

3. Since most people going into the cafeteria in the student center would be students or staff of UMF, you are systematically excluding residents of Farmington not directly related to UMF.  That is an example of selection bias.
EXPERIMENTS AND OBSERVATIONAL STUDIES

4. A) Experiment (actively imposing batteries on ipods)
B) Type of Battery

C) Charge life



D) Confounding Variables, perhaps batteries retain charges differently in hot versus cold, etc.
E) Control Group

5. A) Observational Study (no active imposition, just study records)

B) Time of year
C) Birth Weight

D) Many possibilities.  One example, mother’s health may affect birth weight.

6. A) Experiment (actively impose antacid drink)
B) Antacid Drink

C) Indigestion

D) Single-Blind
E) Double-Blind

DESCRIPTIVE STATISTICS: GRAPHS
7. See notes

8. A) See notes

B) 

	INTERVAL
	NUMBER IN INTERVAL
	RELATIVE FREQUENCY
	CUMMULATIVE

RELATIVE

FREQUENCY

	50 TO < 60
	1
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0.043

23

=


	0.043

	60 TO <70
	2
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0.087
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	0.13

	70 TO < 80
	6
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	0.391

	80 TO < 90
	6
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	0.652

	90 TO <100
	8
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c) See notes for relative frequency histogram.

9. See notes (tail to the right)

DESCRIPTIVE STATISTICS: NUMERICAL MEASURES
10. A) Add up and divide by 23,  
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B) 85

C) The extremely low score of 22 would pull the mean lower.  Extreme values tend to affect the mean more than the median.
11.  See notes.  Tail to left.  The mean should be to the left of the median (the extreme values in the tail pull the mean lower.

SPREAD OR VARIABILITY OF DATA
12. 50%

13. Split it into quarters.

14. For an upper outlier, you calculate the cutoff as the upper quartile plus 1.5 times the interquartile range.  If a piece of data is larger than this cutoff, then it is an outlier.

For a lower outlier, you calculate the cutoff as the lower quartile minus 1.5 times the interquartile range.  If a piece of data is smaller than this cutoff, then it is an outlier.

15. The standard deviation is roughly the average distance the data is from the mean.  The larger the standard deviation, the more spread out the data is and the more variation it has.
16. The number of standard deviations a piece of data is from the mean.

17. 30% of the data in the set is at or below that piece of data.

18. A) Maximum - Minimum
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B) Order your data.  The median is between 14 and 15, so 14.5.  The lower (first) quartile is the median of the lower half of the data, which would be 12.

C) The upper (third) quartile is the median of the upper half of the data, which is 20.

D) See notes.

E) The interquartile range (IQR) is the third quartile minus the first quartile, so 
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.  The cutoff for any lower outliers is 
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.  There are no values below 0, so there are no lower outliers.  The cutoff for upper outliers is 
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.  The only value larger than 32 is 35, so it is an upper outlier.

F) See notes

G) Add them up and divide by 10.  
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H) Use calculator 
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19. A) See notes

B) Using the empirical rule and adding up the percentages, it would be approximately 
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C) 
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D) Using the empirical rule, about 
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of the data lies below 17.  So it is approximately the 6.5th percentile.

20.  Calculate the z-scores for both

Maine 
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 and for New York 
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New York is 1.29 standard deviations from the mean as compared to Maine’s 1.23.  So the New York offer is better.

21. A) 
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B) Noticeable positive relationship.  As age increases, so does reaction time, though there are some exceptions.  The fit to a least-squares line would not be snug.  So the correlation coefficient  would be positive, but not relatively close to 1.  Say 0.5.

C) The slope is 0.3486 means that if we increase age by 1 year, the reaction time will increase by 0.3486 minutes.

D) Plug 45 into the least-squares line.
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So we would predict the reaction time for a 45 year old to by 41.14 minutes.

22. A) -0.5.  This scatterplot represents a moderate negative linear relationship (the points would vary somewhat from a line fitted to them).  So we would expect the correlation coefficient to be roughly midway between 0 and -1.  We select -0.5.

B) -0.8.  This scatterplot represents a very strong negative linear relationship (the points are very close to a line fitted to them).  So we would expect the correlation coefficient to be very close to -1.  So we select -0.8.  

C) 0.5.  This scatterplot represents a moderate positive linear relationship.  So we would expect the correlation coefficient to be roughly midway between 0 and 1.  So we select 0.5.

D) 0.  There is no evident positive or linear relationship among the points.  So we expect the correlation coefficient to be very close to 0.
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