  MAT 308 

Name________________


1. For the data below, complete the following (30 points):
	Age
	34
	43
	49
	51
	65

	Bone Density
	946
	875
	804
	723
	691


a. Draw a scatter plot
 
b. Estimate the correlation in words 
Negative correlation
c. Explain your estimation
It can be seen from the data and scatter plot that there is negative relationship between age and bone density. As the age increases, the bone density decreases. 





d. Calculate the correlation coefficient (r-value)
	Age (7)
	Bone density (y)
	x-Mx
	y-My
	(x-Mx)^2
	(y-My)^2
	(x-Mx)(y-My)

	34
	946
	-14.4
	138.2
	207.36
	19099.24
	-1990.1

	43
	875
	-5.4
	67.2
	29.16
	4515.84
	-362.88

	49
	804
	0.6
	-3.8
	0.36
	14.44
	-2.28

	51
	723
	2.6
	-84.8
	6.76
	7191.04
	-220.48

	65
	691
	16.6
	-117
	275.56
	13642.24
	-1938.9

	 
	 
	 
	 
	 
	 
	 

	48.4
	807.8
	 
	Sum
	519.2
	44462.8
	-4514.6

	Mx = 48.4
	My = 807
	 
	 
	 
	 
	 


X values				y Values
∑x = 242				∑y = 4039
Mean = 48.4				mean = 807.8
∑(X-Mx) 2 = SSX = 519.2              	∑(Y-My) 2 = SSY = 44462.8
X and Y combined
N = 5
∑(X-MX) (Y-MY) = -4514.6
R calculation
r = ∑ ((X - My) (Y - Mx)) / √ ((SSx) (SSy))
r = -4514.6 / √ ((519.2) (44462.8)) = -0.9396 
e. Explain what the correlation coefficient (r) tells about the data
The correlation coefficient -0.9396 shows that there is strong negative relationship between the age and bone density. 
f. Calculate the coefficient of determination (r2)
(r2) = (-0.9396) = 0.8828
g. Explain what the coefficient of determination tells about the data
The coefficient of determination of (0.8828) shows that the data is very close to the fitted regression line.

h. Calculate the least-squares regression line (line of best fit)
Regression Equation = ŷ = bX + a

b = SP/SSX = -4514.6/519.2 = -8.6953

a = MY - bMX = 807.8 - (-8.7*48.4) = 1228.65254

ŷ = -8.6953X + 1228.65254 
i. Predict the bone density at age 56
ŷ = -8.6953(56) + 1228.65254 = 741.72
2. A different service station manager wants the best wiper blades for his customers. A random sample of 32 customers used Brand A needed a mean of 1.3 sets per year, and 35 randomly selected customers used Brand B needed a mean of 1.2 sets per year. Assume the population standard deviation for Brand A is 0.6 and Brand B is 0.5. Is there sufficient evidence at the 0.15 level to say that the mean of Brand A is lower than Brand B? (15 points)
	Ho: μA = μB
	Ha: μA < μB 
	Level of Significance: α = 0.15
	Test Statistic:
	Z calc = [(X̄1 - X̄2)]/√ [(σ2/n1) + (σ2/n2)] = [(1.3-1.2)]/√ [(0.36/32) + (0.25/35)] = (0.1)/ (0.1356) = 0.7374
	p- Value = 0.7696
Decision: since p-value (0.7696) > α = 0.15, do not reject the hypothesis 
Conclusion: there is not sufficient evidence to support the claim that at 0.15 significance level, the mean of brand A is lower than Brand B.
3. A professor is concerned that two sections of his college algebra classes are not performing at the same level. In class 1, the mean test score of his 27 randomly chosen students is 83.9 with a standard deviation of 5.6. In class 2, the mean score of 19 students is 85.8 with a standard deviation of 6.4. Test the professor’s claim at the 0.05 level of significance. Assume the population variances are equal. (15 points)
	Ho: μ1=μ2
	Ha: μ1≠μ2
	Level of Significance: 0.05
	


Test Statistic:
	N1 = 27 	X̄1 = 83.9	σ= 5.61
	N2 = 19	X̄2 = 85.8	σ = 6.4
	σ2 = (n1σ12+n2σ2)/(n1+n2-2) = 36.93
	σ = 6.077
	t calc = [(X̄1 - X̄2)]/σ√ [(1/n1) + (1/n2)] = [(83.9-85.8)]/6.077√ [(1/27) + (1/19)] = -1.044
t test statistic calc = -1.044 
t critical from table = 2.015
	Decision: Do not reject the null hypothesis since t calc is < t critical
Conclusion: There is not sufficient evidence to warrant rejection of the null hypothesis that the two classes are not performing at the same level.
4. A company is concerned that there is a difference between the mean amounts of honey in their blueberry and strawberry flavors. A random sample of 21 bottles of blueberry has a mean of 25.8 ounces with a standard deviation of 1.3 ounces. A random sample of 23 bottles of strawberry has a mean of 23.5 ounces with a standard deviation of 2.8. With a 0.01 level of significance, test the claim that there is a difference between the means. Assume that the population variances are not equal. (15 points)
Ho: μ1=μ2
	Ha: μ1≠μ2
	Level of Significance: 0.01
	Test Statistic: [(X̄1 - X̄2)]/√{ [(n1-1)σ2 + (n2-1)σ2]/(n1+n2-2)}((1/n1)+(1/n2)
	= [(25.8 – 23.5)]/√{ [(21-1)1.32 + (23-1)2.82]/(21+23-2)}((1/21)+(1/23) = 3.543
T critical = 2.698
Decision: since t calc 3.543 > t critical 2.698, we reject the null hypothesis.
	Conclusion: there is sufficient evidence to reject the null hypothesis 

Chi-Square Test for Goodness of Fit:
5. A service station owner believes that an equal number of customers prefer to buy gasoline on every day of the week. A manager claims that the number of customers varies by day. Test the manager’s claim using α=0.10. The owner surveyed 739 customers over a period of time. Here are the results:
	
	Mon
	Tue
	Wed
	Thu
	Fri
	Sat
	Sun

	Customers
	103
	103
	125
	103
	110
	95
	96


(25 points) Hint: 7 days

[bookmark: _GoBack]a. Ho: p1=p2
b. Ha: p1≠ p2 
c. Level of significance: α = 0.10
d. Expected value of each outcome:
(103+103+125+103+110+95+96)/7 = 105
e. Calculate test statistic:
	category
	probability
	O
	E
	(O-E)
	R^2=(O-E)^2/E

	MON
	1/7
	103
	105
	-2
	0.038095

	TUE
	1/7
	103
	105
	-2
	0.038095

	WED
	1/7
	125
	105
	20
	3.809524

	THUR
	1/7
	103
	105
	-2
	0.038095

	FRI
	1/7
	110
	105
	5
	0.238095

	SAT
	1/7
	95
	105
	-10
	0.952381

	SUN
	1/7
	96
	105
	-9
	0.771429

	TOTAL
	1
	735
	 
	 
	5.885714

	 
	Mean 
	105
	 
	 
	 



Test statistic x2 = 5.8857
From the table, the critical value of x2 for 6 degrees of freedom = 10.645
f. Decision: Fail to reject the null hypothesis 
g. Interpret decision: there is not sufficient evidence to conclude that the number of customers prefer to buy gasoline on everyday are different. 

                  


Bone density (y)	34	43	49	51	65	946	875	804	723	691	


