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Problem 1.
Part: 1
	F-Test Two-Sample for Variances
	

	 
	Value Added by Mfg.
	Cost of Materials

	Mean
	12497.67857
	14109.77143

	Variance
	235,336,786.3
	603,680,639.1

	Observations
	140
	140

	df
	139
	139

	F
	0.389836564
	

	P(F<=f) one-tail
	2.57999E-08
	

	F Critical one-tail
	0.804120764
	 



Part: 2
The variance of Cost of Materials is significantly smaller than the variance of Value Added by Mfg. This decision is reached by rejecting the null hypothesis in the following set of hypotheses given that the p-value (2.57999E-08) is smaller than the threshold of 10%:




Since , at 90% level of confidence we conclude that the variance of Cost of Materials is significantly smaller than the variance of Value Added by Mfg.
Therefore, it is more appropriate to conduct a Two-Sample T-test with unequal variances than with equal variances. 

Part:3
	t-Test: Two-Sample Assuming Unequal Variances
	

	 
	Value Added by Mfg.
	Cost of Materials

	Mean
	12497.67857
	14109.77143

	Variance
	235336786.3
	603680639.1

	Observations
	140
	140

	Hypothesized Mean Difference
	0
	

	df
	233
	

	t Stat
	-0.658519411
	

	P(T<=t) one-tail
	0.255427302
	

	t Critical one-tail
	1.651419647
	

	P(T<=t) two-tail
	0.510854604
	

	t Critical two-tail
	1.970197599
	 



Part: 4
The results show that the two-tailed hypothesis for mean difference in value Added by Mfg. and Cost of Materials is not statistically significant (p-value = 0.511, which is not less than 0.1), neither is the one-tailed hypothesis (p-value = 0.255, also not less than 0.1). We therefore fail to reject the null hypothesis at 90% level of conduce in the following set of hypotheses:




We conclude consequently that the mean of Value Added by Mfg. is not significantly different from the mean of Cost of materials. 

Problem 2.
Part: 1
	t-Test: Paired Two Sample for Means
	
	

	 
	BEFORE
	AFTER

	Mean
	27
	35.5

	Variance
	75.11111111
	82.72222222

	Observations
	10
	10

	Pearson Correlation
	0.647004031
	

	Hypothesized Mean Difference
	0
	

	df
	9
	

	t Stat
	-3.597262641
	

	P(T<=t) one-tail
	0.002886465
	

	t Critical one-tail
	1.833112933
	

	P(T<=t) two-tail
	0.005772929
	

	t Critical two-tail
	2.262157163
	 



Part: 2
At 95% level of confidence, we have enough evidence to conclude that the exercise break significantly improves workers’ job satisfaction as the scores after the break are significantly (p-value = 0.005) higher (mean = 35.5) than the score for before (mean = 27). We arrive at this conclusion after rejecting null hypothesis at 95% level of confidence in the setup below:

di = before – after




We adopt Ha that  and since 27 < 35.5, then di < 0, and therefore mean(AFTER) > mean(BEFORE).
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