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Question 1 –Part a



There appears to be a linear relationship between age and muscle mass because the ordered pairs tend to follow a straight-line path based on the scatter plot above. The Pearson sample correlation coefficient is The sample correlation coefficient of -0.854338 is close to -1 and therefore, it is indicative of a strong negative linear relationship.



Question 1 –Part b  
Hypothesis Test:

H0: 



Ha: 





[bookmark: _GoBack]    Testing Statistic: 





Critical Value: 



p-value: 

Result of Test: Since -6.1507 < -2.62, reject H0


Conclusion:  The Pearson sample correlation coefficient ,, offers significant evidence, at the 1% level, of the existence of negative linear correlation between age and muscle mass of women.

Question 1 –Part c




The least square regression equation is y’ = 142.59 - 0.9573x.
(Refer to the graph in Part-a for the least square line)
All the data collected were for the ages that ranged from 40 to 80 years old. No measurements on the muscle mass were taken for the newborn girl (aged zero). Hence, we cannot meaningfully interpret the y-intercept value.

The estimated slope, , tells us that for every one year increase in the age of a woman, the measurement of muscle mass will decrease on the average by 0.9573 units.



Question 1 –Part d



Using the regression equation , the predicted muscle mass for woman aged 60 years is units.

Question 1 –Part e
Since 60 is between the observed x values in the data (ranged from 40 to 80 years old), then the predicted value in part d is an interpolated value.


Question 1 –Part f

Given that , then 





years old

Question 1 –Part g
88.36 years exceeds the maximum observed x values in the data which is 80 years old, and therefore, this procedure is an extrapolation. We should not trust the value calculated in part f since values predicted by extrapolation are sometimes NOT reasonable.

Question 1-Part h
Residual Plot (below)


We are confident that the linearity assumption has been satisfied because we see a fairly random pattern of residuals in the plot above.


Question 2
Null Hypothesis, H0: The federal spending in home districts is independent of the party affiliation.
Alt. Hypothesis, Ha: The federal spending in home districts is dependent on the party affiliation.
Contingency Table
	Party
	Less than 5 Billion
	5 to 10 Billion
	More than 10 Billion
	Row Total

	Democratic
	8
	15
	22
	45

	Republican
	12
	19
	16
	47

	Column Total
	20
	34
	38
	92



Calculate the Chi-Square Testing Statistic
	Observed Frequency O
	Expected Frequency E
	(O-E)
	(O-E)2
	(O-E)2/E

	8
	9.78261
	-1.78261
	3.17769
	0.32483

	15
	16.63043
	-1.63043
	2.65832
	0.15985

	22
	18.58696
	3.41304
	11.64887
	0.62672

	12
	10.21739
	1.78261
	3.17769
	0.31101

	19
	17.36957
	1.63043
	2.65832
	0.15304

	16
	19.41304
	-3.41304
	11.64887
	0.60005

	 
	 
	 
	Total
	2.1755



Chi-Square Test Statistic:



p-value: 0.3370

 (from Table IV)  Result of Test: Do NOT reject H0 since 2.1755 < 9.21
Final Conclusion: There is NOT enough evidence to reject the claim that federal spending in home districts is independent of party affiliation.


Question 3
Null Hypothesis, H0: The sample data fits the uniform distribution
Alt. Hypothesis, Ha: The sample data does not fit the uniform distribution

Contingency Table
	Outcome
	1
	2
	3
	4
	5
	6

	Observed Frequency
	62
	45
	63
	32
	47
	51



Calculate the Chi-Square Testing Statistic
	Observed Frequency O
	Expected Frequency E
	(O-E)
	(O-E)2
	(O-E)2/E

	62
	50
	12
	144
	2.88

	45
	50
	-5
	25
	0.5

	63
	50
	13
	169
	3.38

	32
	50
	-18
	324
	6.48

	47
	50
	-3
	9
	0.18

	51
	50
	1
	1
	0.02

	 
	 
	 
	Total
	13.44



Chi-Square Test Statistic:



p-value: 0.0196

 (from Table IV)       Result of Test: Do NOT reject H0 since 13.44 < 15.09
Final Conclusion: There is NOT enough evidence to claim that the die is loaded. In other words, we do not reject the conclusion that the six-sided die has a uniform distribution.
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