LAB 8

Name: _____________________ Date: ______________________

1. State in each of the following cases whether you would expect the relationship between the given variables to be positive or negative or neither. 

1. An individual?s height and weight. ________________________ 

2. The number of hours that a runner practices and his time for a 1-mile race. 
____________________ 

3. A college student?s cumulative grade point average and the number of hours per week that she works at a job. _____________________ 

4. The number of automobile accidents and the amount of insurance premiums that the driver has to pay. ___________________ 

5. The percentage of nitrogen in a fertilizer and the height to which a treated plant will grow. ______________________ 

6. The amount of alcohol consumed by an individual and the length of time in which he responds to a given stimulus. ____________________ 

7. The amount of alcohol consumed by an individual and the number of teachers at that individual?s previous high school. _____________________

1. The table below gives the chirping frequency for the striped ground cricket and the corresponding temperature. 

	<TBODY>
Chirps / second
	Temperature in degrees F

	20.0
	88.6

	16.0
	71.6

	19.8
	93.3

	18.4
	84.3

	17.1
	80.6

	15.5
	75.2

	14.7
	69.7

	17.1
	82.0

	15.4
	69.4

	16.2
	83.3

	15.0
	79.6

	17.2
	82.6

	16.0
	80.6

	17.0
	83.5

	14.4
	76.3

</TBODY>


Source: http://ericir.syr.edu/Virtual/Lessons/Mathematics/Statistics/STA0002.html
1. Produce a scatter plot for the data. Let chirps/second be your x values (independent) and temperature in degrees Fahrenheit be your y values (dependent). Label appropriately and turn in a hard copy with your work. 
Note: You may want to review for directions on how to produce a scatter plot. 

2. Based on the scatter plot, what type of correlation, if any, do you observe? Discuss. 

3. What is the value of the correlation coefficient between these two variables?
r = __________________________ 

4. Interpret the value of the correlation coefficient. Discuss. 

5. What is the coefficient of determination (R2) for the correlation type you chose? 
R2 = ___________________% 

6. Interpret the value of the coefficient of determination. Discuss. 

7. What is the regression equation? _____________________________________ 

8. Provide a print out of the graph of the scatter plot and the regression equation together. 

9. Use your graph to estimate the number of chirps/second a striped ground cricket would make at a temperature of 98 Fahrenheit. 
Estimated number of chirps: __________________________ 

10. Using the regression equation, what is the predicted temperature, in Fahrenheit, if the number of chirps/second made by a striped ground cricket was 19?
Predicted temperature: __________________________ 

11. Using the regression equation, what is the predicted temperature, in Fahrenheit, if the number of chirps/second made by a striped ground cricket was 50?
Predicted temperature: __________________________ 

12. Discuss the results obtained in part (i).

1. The following Table shows the resident population, in thousands, of 85+ year olds for the United States from 1960 to 1996. 

	<TBODY>
Year (t)
	Population ( in thousands)

	1960 (0)
	567

	1961 (1)
	592

	1962 (2)
	608

	1963 (3)
	627

	1964 (4)
	653

	1965 (5) 
	684

	1966 (6)
	718

	1967 (7) 
	760

	1968 (8)
	800

	1969 (9)
	848

	1970 (10)
	969

	1971 (11)
	977

	1972 (12)
	1020

	1973 (13)
	1069

	1974 (14)
	1141

	1975 (15)
	1227

	1976 (16)
	1290

	1977 (17)
	1365

	1978 (18)
	1443

	1979 (19)
	1521

	1980 (20)
	1559

	1981 (21)
	1649

	1982 (22)
	1720

	1983 (23)
	1786

	1984 (24)
	1848

	1985 (25)
	1906

	1986 (26)
	1963

	1987 (27)
	2025

	1988 (28)
	2075

	1989 (29)
	2137

	1990 (30)
	2180

	1991 (31)
	2279

	1992 (32)
	2347

	1993 (33)
	2467

	1994 (34)
	2542

	1995 (35)
	2661

	1996 (36)
	2692

</TBODY>


1. Construct of scatter plot for the population table. Use the t values (0, 1, 2, ?, 36) for the independent x values and the population values for the dependent y values. Label appropriately and present a hard copy with your work. 

2. What type of pattern, if any exist, do you think best fits the data? Discuss. 

3. What is the coefficient of determination for the regression that you chose? 
R2 = __________________% 

4. Interpret the value of the coefficient of determination. Discuss. 

5. What is an appropriate regression equation for the data? 
Regression equation: ____________________________________________ 

6. Justify why you choose the model in part (e). Discuss. 

7. Estimate, using the regression equation in part (e), the resident population of 85+ year olds in the year 1999. (Here, t = 39). 
Estimated population: _____________________________ 

1. The following table contains data points representing the height of a model rocket at various times during its flight after its rocket motor has burned out. 

	<TBODY>
Seconds since rocket launched
	Height of rocket in feet

	1
	230

	2
	310

	3
	350

	4
	360

	5
	350

	6
	300

	7
	220

</TBODY>


1. Use MINITAB to construct a scatter plot of the data. Let the x values be the values for the number of seconds since the rocket was launched and let the y values be the values for the height above ground of the rocket in feet. Label appropriately and present a hard copy with your work. 

2. Discuss the shape of the scatter plot and whether there seems to be a correlation between the two variables. 

3. What is the best regression equation for the data?
Regression equation: ________________________________________________ 

4. What is the value of the coefficient of determination, R2 ? 
R2 = _____________________% 

5. Interpret the value of the coefficient of determination. Discuss. 

6. Discuss why you chose the model in part (c). 

7. Construct a fitted line plot for the data and use the curve to estimate the following when the rocket will be at various heights. 

· When did the rocket reach its maximum height? ____________________ 

· What was the rocket?s maximum height? ____________________ 

· When will the rocket hit the ground? ___________________

1. The following table shows the Length (in inches) and Weight (in pounds) of alligators. 

1. Create a scatter plot for the length and weight of the alligators. Let the values for the length be along the x-axis and the values for the weight be along the y-axis. Include a hard copy of the plot with your work. 

2. What type of correlation best fits the scatter plot? 
___________________________ 
Note: To answer this question you may want to check several different model possibilities and choose the one with the best coefficient of determination. Discuss your reasoning

	<TBODY>
Length (in inches)
	Weight (in pounds)

	94
	130

	74
	51

	147
	640

	58
	28

	86
	80

	94
	110

	63
	33

	86
	90

	69
	36

	72
	38

	128
	366

	85
	84

	82
	80

	86
	83

	88
	70

	72
	61

	74
	54

	61
	44

	90
	106

	89
	84

	68
	39

	76
	42

	114
	197

	90
	102

	78
	57

</TBODY>


3. What is the value of the coefficient of determination for the type of regression that you chose? 
PRIVATE "TYPE=PICT;ALT=Image483.gif"[image: image1]: _____________________% 

4. What is the equation of the best fitting model?
__________________________________________________________ 

5. Discuss the strengths and weaknesses of the model. 

6. Present a hard copy of the fitted line plot superimposed on the scatter plot for your model from part (d) with your work. 

7. Using your fitted line plot, what is the approximate weight of an alligator that is 100 inches long? 
Weight: ____________________pounds 

8. Using your regression equation, what is the predicted weight of an alligator that is 100 inches long? 
Weight: ____________________pounds 

1. The following table gives the percent of refillable soft-drink containers sold out of the total soft drinks sold from 1960-1990 in five year increments. 

	<TBODY>
Year (t)
	Percent of Total Sold

	1960 (0)
	96

	1965 (5)
	84

	1970 (10)
	65

	1975 (15)
	57

	1980 (20)
	34

	1985 (25)
	23

	1990 (30)
	7

</TBODY>


Source: Prentice Hall, Algebra (1998)

1. Create a scatter plot for the percent of refillable soft drinks sold out of the total soft drinks sold from 1960-1990 in five year increments. Turn in a hard copy of the plot with your work. 

2. What type of correlation, if any, exists between the percent of refillable soft drinks sold and the years 1960-1990? 
____________________________ 

3. What is the value of the coefficient of determination R2? 
PRIVATE "TYPE=PICT;ALT=Image483.gif"[image: image2]: ____________________________% 

4. What is the regression equation? __________________________________ 

5. Graph the scatter plot and the regression curve on the same display. Sketch the display below. Turn in a hard copy with your work. 

6. From the regression equation, estimate the percent of refillable soft drinks sold for the year 1995 (t = 35). 
____________________________%

1. The following table shows the population (in millions) of 15-19 year olds from 1960-1996. 

	<TBODY>
Year (t)
	Population (in millions) 15-19 year olds

	1960 (0)
	6586

	1961 (1)
	6794

	1962 (2)
	7376

	1963 (3)
	7647

	1964 (4)
	8008

	1965 (5)
	8386

	1966 (6)
	8842

	1967 (7)
	8836

	1968 (8)
	9013

	1969 (9)
	9234

	1970 (10)
	9437

	1971 (11)
	9740

	1972 (12)
	9988

	1973 (13)
	10193

	1974 (14)
	10349

	1975 (15)
	10465

	1976 (16)
	10582

	1977 (17)
	10581

	1978 (18)
	10555

	1979 (19)
	10498

	1980 (20)
	10413

	1981 (21)
	10096

	1982 (22)
	9809

	1983 (23)
	9515

	1984 (24)
	9287

	1985 (25)
	9174

	1986 (26)
	9206

	1987 (27)
	9139

	1988 (28)
	9029

	1989 (29)
	8840

	1990 (30)
	8709

	1991 (31)
	8371

	1992 (32)
	8324

	1993 (33)
	8410

	1994 (34)
	8580

	1995 (35)
	8779

	1996 (36)
	9043

</TBODY>


1. Create a scatter plot for the population (in millions) of 15-19 year olds from Let t be the x values be year and the y-values be population. Provide a hard-copy of the plot. 

2. What is the value of the coefficient of determination for the best model? 
PRIVATE "TYPE=PICT;ALT=Image483.gif"[image: image3]:_______________________% 

3. What is the regression equation? ______________________________________ 

4. Discuss why you chose the meodel in part (c). 

5. Graph the scatter plot and the regression curve on the same window and present a hard copy with your work. 

6. Using your regression equation, what is the estimated number of 15-19 year olds in the year 2000 (t = 40)? 
___________________________________ 

7. Using your fitted line plot, in what year did the population of 15-19 year olds reach its maximum thus far? 
(Remember to transfer the time value back into the appropriate year). 
Year: ___________________________ 

8. Using your fitted line plot, in what year did the population of 15-19 year olds reach its maximum thus far? 
(Remember to transfer the time value back into the appropriate year). 
Year: ___________________________

1. The following table displays temperature data for the years 1988-1990 taken from the middle of the mouth of the Chesapeake Bay. 

	<TBODY>
Month
	1988
	1989
	1990

	Jan
	1.56
	5.76
	5.28

	Feb
	4.68
	5.28
	7.20

	Mar
	7.20
	5.88
	9.72

	Apr
	11.40
	11.50
	12.50

	May
	17.30
	16.70
	18.40

	Jun
	21.80
	22.50
	21.20

	Jul
	24.70
	26.00
	25.10

	Aug
	22.80
	25.10
	26.30

	Sep
	21.60
	22.70
	24.00

	Oct
	18.00
	18.20
	21.10

	Nov
	12.80
	13.60
	13.00

	Dec
	9.72
	7.70
	8.64

</TBODY>


1. Construct scatter plots with the months along the horizontal (x) axis and the temperature along the vertical (y) axis for the three different years. Note: you should use dummy values for the months along the x-axis. That is, you can recode Jan = 1, Feb = 2, Mar = 3, etc. and let these values (1, 2, 3, ? ) be the values along the x-axis. 

2. Describe the shape of the graphs. 

Plot for 1988

Plot for 1989

Plot for 1990

3. Discuss any observations about these scatter plots that you have made. 

4. What are the best fitting regression equations for the plots? Discuss why you made your choice. 
Equation 1988: ___________________________________________________

Equation for 1989: ___________________________________________________

Equation for 1990: ___________________________________________________

1. The following table shows the funding for support technology for the Ballistic Missile Defense Organization (BMDO) from 1985 to 1999. 

	<TBODY>
Year (t)
	Budget for Support Technology (in millions)

	1985 (1)
	748

	1986 (2)
	1606

	1987 (3)
	2025

	1988 (4)
	2005

	1989 (5)
	1865

	1990 (6)
	1857

	1991 (7)
	1431

	1992 (8)
	1194

	1993 (9)
	718

	1994 (10)
	529

	1995 (11)
	382

	1996 (12)
	381

	1997 (13)
	393

	1998 (14)
	408

	1999 (15)
	637

</TBODY>


Source: BMDOFACTSHEETPO-99-02

1. Create a scatter plot for the budget from 1985 to 1999. Let t be the x values be year and the y-values be amount of the budget in millions. Provide a hard copy of the plot. 

2. What is the value of the coefficient of determination for the best model? 

PRIVATE "TYPE=PICT;ALT=Image483.gif"[image: image4]:_______________________%

3. What is the best regression equation for the data? 

_____________________________________________________________

4. Discuss why you chose the model in part (c). 

5. Graph the scatter plot and the regression curve on the same window and present a hard copy with your work. 

6. Using your regression equation, what is estimated budget for technology support for BMDO for the year 2000? 

Estimated budget ($ millions) :___________________________________

1. Twenty-three student teachers took part in an evaluation program designed to measure teacher effectiveness and determine what factors are important. Eleven female instructors took part. The respopnse measure was a quantitative evaluation made on the cooperating teacher. The independent variables were scores on four standardized tests given to each instructor. The data were as follows: 

	<TBODY>
Y
	X1
	X2
	X3
	X4

	410
	69
	125
	59.00
	55.66

	569
	57
	131
	31.75
	63.97

	425
	77
	141
	80.50
	45.32

	344
	81
	122
	75.00
	46.67

	324
	0
	141
	49.00
	41.21

	505
	53
	152
	49.35
	43.83

	235
	77
	141
	60.75
	41.61

	501
	76
	132
	41.25
	64.57

	400
	65
	157
	50.75
	42.41

	584
	97
	166
	32.25
	57.95

	434
	76
	141
	54.50
	57.90

</TBODY>


1. Use MINITAB to draw scatter plots for Y versus the independent variables. Provide hard copies of these plots. 

2. Discuss any observations from these graphs. 

3. Use MINITAB to fit an appropriate multiple linear regression model. Discuss why you think this is the most appropriate model. 

4. Present residual plots to determine whether the assumptions for the model were violated. (Note: Check your text for the assumptions for a multiple linear regression model). To obtain the residual plots you need to select the Graphs option in the Regression dialog box. See Figure 3.17.
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