Manatees are large sea creatures that live in the shallow water alone the coast of Florida.  Many manatees are injured or killed each year by powerboats.  Here are the data on manatees killed and powerboat registration (in thousands of boats) in Florida for the period 1984 to 1990.

Year
Powerboats
  Manatees Killed γ
     χ2
                     γ2                 χγ

            Registration χ

1984

559

34

312481
     1156
    19006

1985

585

33

342225                 1089               19305
1986

614

33

376996
     1089
     20262

1987

645

39

416025
     1521                25155
1988

675

43

455625
     1849
     29025

1989

711

50

505521
      2500
     35550

1990

719

47

516961                  2209               33793
SUMS           4508

279

2925834        
      11413
   182096

Complete the table and determine the following:

a.  Find values xˉ ,  yˉ, Sxx, Syy, and Sxy.    
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b.  Using b1 = Sxy and b0 = yˉ- b1xˉ find the regression equation yˆ =b0 + b1x.
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So, the regression equation is 
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c.  What is the coefficient of determination, r2?

     Using Excel, we get the following table.      

	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.938959
	
	
	
	
	
	
	

	R Square
	0.881645
	
	
	
	
	
	
	

	Adjusted R Square
	0.857974
	
	
	
	
	
	
	

	Standard Error
	2.632915
	
	
	
	
	
	
	

	Observations
	7
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	258.1959
	258.1959
	37.24565
	0.001711
	
	
	

	Residual
	5
	34.66122
	6.932243
	
	
	
	
	

	Total
	6
	292.8571
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	-28.8528
	11.30244
	-2.5528
	0.051092
	-57.9066
	0.200941
	-57.9066
	0.200941

	X Variable 1
	0.106693
	0.017482
	6.102922
	0.001711
	0.061753
	0.151632
	0.061753
	0.151632

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


So,  the correlation coefficient  r=0.938959, so the coefficient of determination is defined as 
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d. If Florida were to limit powerboat registration to a maximum of 700,000 boats (x = 700) how many manates could we expect to be killed?

Using the regression equation we got in part b), when x=700, we have 
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So, we estimate 46 manates to be killed.
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