
QUIZ 2E Chapter 4

Pesticides used in food production can be found in food consumed by humans.  A study focusing on chickens exposed to malaoxon was conducted.  The chickens were also exposed to a liver enzyme inducer to determine whether liver detoxification of the pesticide is affected.  Data were reported as percentag of normal pesticide detoxification (y) and percentage of normal liver enzyme levels (x):
	Enzyme Level (x)
	Detoxification Level (y)

	95
	108

	110
	126

	118
	102

	124 
	121

	145
	118

	140
	155

	185
	158

	190
	178

	205
	159

	222
	184


a.  What is the independent variable (predictor) and what is the dependent variable (response)?
Independent variable: Liver enzyme level

Dependent variable: Detoxification level


b.  Make a scatter plot of the data
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c.  Is there a trend in the data?  If so, what is it?

The trend is linear


d.  What is the correlation coefficent for the data?


∑ = 1534
Mean = 153.4
∑(X - Mx)2 = SSx = 17368.4

∑ = 1409
Mean = 140.9
∑(Y - My)2 = SSy = 7790.9



	X-Mx
	Y-My
	(X-Mx)^2
	(X-My)^2
	(X-Mx)(X-My)

	-58.4
	-32.9
	3410.56
	1082.41
	1921.36

	-43.4
	-14.9
	1883.56
	222.01
	646.66

	-35.4
	-38.9
	1253.16
	1513.21
	1377.06

	-29.4
	-19.9
	864.36
	396.01
	585.06

	-8.4
	-22.9
	70.56
	524.41
	192.36

	-13.4
	14.1
	179.56
	198.81
	-188.94

	31.6
	17.1
	998.56
	292.41
	540.36

	36.6
	37.1
	1339.56
	1376.41
	1357.86

	51.6
	18.1
	2662.56
	327.61
	933.96

	68.6
	43.1
	4705.96
	1857.61
	2956.66

	
	
	
	
	

	Sum
	
	17368.4
	7790.9
	10322.4



N = 10
∑(X - Mx)(Y - My) = 10322.4

r = ∑((X - My)(Y - Mx)) / √((SSx)(SSy))

r = 10322.4 / √((17368.4)(7790.9)) = 0.8874

r = 0.8874


e.  Construct a linear regression equation for this data.
	X-Mx
	Y-My
	(X-Mx)^2
	(X-Mx)(X-My)

	-58.4
	-32.9
	3410.56
	1921.36

	-43.4
	-14.9
	1883.56
	646.66

	-35.4
	-38.9
	1253.16
	1377.06

	-29.4
	-19.9
	864.36
	585.06

	-8.4
	-22.9
	70.56
	192.36

	-13.4
	14.1
	179.56
	-188.94

	31.6
	17.1
	998.56
	540.36

	36.6
	37.1
	1339.56
	1357.86

	51.6
	18.1
	2662.56
	933.96

	68.6
	43.1
	4705.96
	2956.66

	
	
	
	

	Sum
	
	SS = 17368.4
	SP = 10322.4


Sum of X = 1534
Sum of Y = 1409
Mean X = 153.4
Mean Y = 140.9
(SSX) = 17368.4
(SP) = 10322.4


b = SP/SSX 
   = 10322.4/17368.4 = 0.59432

a = MY - bMX
    = 140.9 - (0.59*153.4) = 49.7312

y = 0.59X + 49.7312

f.  What is the corresponding change in detoxification level for a 1 unit increase in enzyme level?

0.59432%


g.   Predict the detoxification level for each of the following enzyme levels::  100, 200, 250.  How reliable are each of your predictions?
100: 0.594*100 + 49.731 = 109.131

The prediction is reliable

200: 0.594*200 + 49.731 = 168.171

The prediction is reliable

250: 0.594*250 + 49.731 = 198.231

The prediction is unreliable. The value is out of bounds


