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QUESTION 1:
a)
Hypothesis:
Ho: u1-u2=0
Ha: u1-u2≠0 
Assumptions:
Variables are independent
Sample mean of are both normally distributed
Population variances are not equal
Calculations:
1. Calculate T stat value:

Formula: 
2. Calculate T crit. Look in the table = t18,.05 = 2.101 (2 sided)

Df: 
Decision and conclusion:
Since T stat (0.98) < T crit (2.101), we fail to reject the null hypothesis since we do not have enough evidence to prove that the difference in the mean values is not equal to 0. 
b)
The p-value = 0.339 (looked in the t-distribution table). Since p-value (0.339) > alpha (0.05), we fail to reject the null hypothesis since we do not have enough evidence to prove that the difference in the mean values is not equal to 0.
c)



Confidence interval: (-95.8, 264.2)        (-2.63,171.03)

Since ‘0’ is included in the confidence interval, we fail to reject the null hypothesis since we do not have enough evidence to prove that the difference in the mean values is not equal to 0. This answer is consistent with the conclusion in part ‘a’ as both fail to reject the null hypothesis for the same reason (not enough evidences)


QUESTION 2:
a)
Hypothesis:
Ho: u1-u2=0
Ha: u1-u2≠0 
Assumptions:
Variables are independent
Sample mean of are both normally distributed
Population variances are equal
Calculations:
3. Calculate T stat value:

Formula: 
Where:


4. Calculate T crit. Look in the table = t20,.05 = 2.086 (2 sided)
Decision and conclusion:
Since T stat (0.989773) < T crit (2.086), we fail to reject the null hypothesis since we do not have enough evidence to prove that the difference in the mean values of evaluation is not equal to 0. 
b)
The p-value is 0.334 (looked in the t-distribution table). Since the p-value is greater than alpha (0.05), we fail to reject the null hypothesis since we do not have enough evidence that shows that the difference in the mean values of evaluation is not equal to 0.  

c)

 


The confidence Interval for the difference in mean values of evaluation is: 
(-93.25602,261.656)

Since ‘0’ is included in the confidence interval, we fail to reject the null hypothesis since we do not have enough evidence that shows that the difference in the mean values of evaluation is not equal to 0. This answer is consistent with the conclusion reached in part ‘a’ as they both fail to reject the null hypothesis. 

d)

If the statistical test on variances was not performed and if population variances were equal or not was unknown, you would make the assumption that they are not equal and proceed with the tests done in question #1. 
Rule of thumb: if n1 and n2 are reasonably small and the ratio (s1/s2) is less than 1.5 to 2, it can be considered as a situation where SD12=SD22 or population variances are equal. 

e) 
 The name of the test is Mann-Whitney.

Hypothesis:
Ho: M1-M2=0
Ha: M1-M2≠0 
Assumptions: 
Independent samples
One or both of the samples is not normally distributed 
Calculations: (Output from Minitab since it is a nonparametric test)

Mann-Whitney Test and CI: C1, C2 

     N  Median
C1  10  2862.0
C2  12  2775.0


Point estimate for η1 - η2 is 84.0
95.6 Percent CI for η1 - η2 is (-84.0,288.1)
W = 128.5
Test of η1 = η2 vs η1 ≠ η2 is significant at 0.3913
The test is significant at 0.3903 (adjusted for ties)

Decision and conclusion: Since ‘0’ is included in the confidence interval (-84.0,288.1), we fail to reject the null hypothesis since there is not sufficient evidences to prove that there is some difference in the median values of evaluations of the two agencies. 
f)
[image: ] [image: ]
According to these diagrams, the samples are not normally distribution (do not follow the normal curve really). In this case, the methodology used in part ‘e’ question 2 is more appropriate since Mann-Whitney (methodology used in ‘e’) is used for samples not normally distributed contrary to the methodology used in ‘a’ (paired t-test) is for normally distributed samples.
2 types of methodology: descriptive statistics and inferential statistics.

Question 3: SINCE THE APLHA WAS NOT GIVEN, I ASUUME IT WAS 5% (0.05)
a) 
Hypothesis:
Ho: ud=0
Ha: ud>0 (since you want to see if the diet is effective, it means that the person has lost weight compared to before. E.g. 189 –weight before- - 169 –weight after- =20. So the difference of an effective diet is bigger than 0)
Assumptions:
Variables are dependent
Sample mean of differences is normally distributed

Calculations:
5. Calculate T stat value:

Formula: 
Dbar= sample mean of differences= 10.08 (180.36-170.28)
Sd=sample SD of differences= 10.15 (sd = sqrt [ (Σ(di - d)2 / (n - 1) ])


6. 
Calculate T crit. Look in the table = (1 tailed decision since we want to know if it is effective so >)

Decision and conclusion:
Since T stat (3.14) > T crit (1.833), we reject the null hypothesis since we have enough evidence to prove that the difference between the weight (lbs) before and after is not equal to 0 and that the diet is efficient (woks).
The name of the test used is paired t-test. This test should be used because we are comparing the mean of 2 difference samples that are dependent and normally distributed. 
b)
d¯- t0.05,9 (sdn√) (it is a ‘-‘ sign as in the hypothesis, we wrote Ha:Ud>0. One sided
10.08 – 1.833 * 10.15/sqrt10 = The asymmetric Confidence Interval for the mean of the difference is (4.1965,∞)
Decision and conclusion: We reject the null hypothesis as 0 is not included in the confidence interval. There is enough evidence that the difference in means is not equal to 0 and that the diet is efficient (woks). This answer is consistent with the one I got in a) as both reject the null hypothesis for the same reason 9enough evidence to so so).
d)
The p-value is 0.006 (looked up in the t-distribution table). 
Conclusion: Since the p-value is smaller than alpha (0.05), we reject the null hypothesis as there is enough evidence to say that the difference in mean is not equal to 0. 
e) The name of the test is Wilcoxin.
Hypothesis:
Ho: Md=0
Ha: Md≠0 
Assumptions: 
Dependent samples
Sample of difference is not normally distributed
Calculations: (Output from Minitab since it is a nonparametric test)
Wilcoxon Signed Rank Test: C1, C2 

Test of median = 0.000000 versus median ≠ 0.000000

        N for   Wilcoxon         Estimated
     N   Test  Statistic      P     Median
C1  10     10       55.0  0.006      180.0
C2  10     10       55.0  0.006      171.0

Decision and conclusion: Since the p-value (0.006) is smaller than alpha (0.05), we reject the null hypothesis since we have enough evidence to say that the median value of the difference is not non-existent (larger than 0). 
CI:(Output from Minitab since it is a nonparametric test)
Wilcoxon Signed Rank CI: C1, C2 

                                Confidence
        Estimated    Achieved    Interval
     N     Median  Confidence  Lower  Upper
C1  10      180.0        94.7  171.0  189.9
C2  10      171.0        94.7  165.6  174.6


f)

[image: ] [image: ]
According to these diagrams, the samples are not normally distribution (especially the first sample). In this case, the methodology used in part ‘e’ is more appropriate since Wilcoxin (methodology used in ‘e’) is used for samples not normally distributed contrary to the methodology used in ‘a’ (paired t-test) is for normally distributed samples. 
 2 types of methodology: descriptive statistics and inferential statistics.

Question 4:

a)

Hypothesis:
Ho: p1-p2=0
Ha: p1-p2≠0 
Assumptions: 
Sample proportions normally distributed 
Calculations: 
Formula:[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcSwDkLoLtdw8VRgRBm_g1-YjVG3NFIQJrLLfkEdpc81J684ttKQxBZWb-tG]               0.49-0.4                                          1.988155
                                                                     √0.436(1-0.436)(1/100+1/300)
Z crit=1.96 (found in critical value of z table)
Decision and conclusion: Since the Z stat (1.988) > Z crit (1.96, we reject the null hypothesis since we have enough evidence to say that there is a difference in proportion of people who prefer party1 compared to party2 (larger than). 
b)
[image: http://www.statisticslectures.com/images/propprop2.gif]
0.49-0.4+-1.96 * √0.49(0.51)+0.4(0.6)  =
                                    200           300
Confidence Interval: 0.002,0.1787)
Decision and conclusion: Since 0 is not in the confidence interval, we reject the null hypothesis since we have enough evidence to say that there is a difference in proportion of people who prefer party1 compared to party2 (larger than). 
c)
P-value= 0.0233*2 (because 2 tails)=0.0466 (got this value from the z score table)
Decision and conclusion: Since the p-value (0.0466) < alpha (0.05), we reject the null hypothesis since we have enough evidence to say that there is a difference in proportion of people who prefer party1 compared to party2 (larger than). 
d)
Hypothesis:
Ho: p1-p2>2.5%
Ha: p1-p2<=2.5%
Assumptions: 
Sample proportions normally distributed 
Calculations: 
Formula:[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcSwDkLoLtdw8VRgRBm_g1-YjVG3NFIQJrLLfkEdpc81J684ttKQxBZWb-tG]               0.49-0.4-0.025                                          = 2.9545
                                                                     √0.436(1-0.436)(1/100+1/300)
Z crit=1.96 (found in critical value of z table)
Decision and conclusion: Since the Z stat (2.9545) > Z crit (1.96), we reject the null hypothesis since we have enough evidence to say that there is less or equal than 2.5% of people whom prefer Party1 than they prefer Party2. 
e)
 [image: http://www.statisticslectures.com/images/propprop2.gif]
0.49-0.4+-1.645 * √0.49(0.51)+0.4(0.6)  =
                                    200           300
Confidence Interval: (0.0866,1)
Since 0.025 (2.5%) is not included in the confidence interval, we reject the null hypothesis since we have enough evidence to say that there is less or equal than 2.5% of people whom prefer Party1 than they prefer Party2. 

Question 5:
Chi-square Goodness of Fit Test
	
	Observed
	Expected
	(O-E)2
	(O-E)2/E

	IC1: Poor
	25
	2.5 
	225
	22.5

	IC2:Lower Middle Class
	35
	7
	225
	11.25

	IC3: Middle Class
	80
	40
	900
	

	IC4: Upper Middle CLass
	30
	3
	400
	

	IC5: Aflluent
	20
	1.6
	144
	

	IC6: Wealthy
	10
	0.2
	64
	

	Total
	200
	100028.8
	
	



DF= 6-1=5
Alpha: assumed 0.05 so the critical value = 11.070
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