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Hypothesis Testing
 	The null hypothesis and the research hypothesis are used to consider the inferences made from the sample about the population from which the data was drawn. The significance levels are the determinants of whether the null hypothesis is rejected or not. The hypothesis test for each type of analysis is also subject to assumptions for the hypothesis to hold. This part of the paper seeks to test the hypothesis for correlation, simple regression and the multiple regression.
Correlation
[bookmark: _Hlk531266156]Ho1: Particular mater is not significantly related with the mean annual sick days per employee
Ha1: Particular mater is significantly related with the mean annual sick days per employee
	 
	microns
	mean annual sick days per employee

	microns
	1
	

	mean annual sick days per employee
	-0.71598
	1


Correlation coefficient
[image: ]
Regression analysis output
 	To determine the p-value and the level of significance for the correlation test, regression analysis is also done. The regression analysis indicates that r = 0.716, while r2 = 0.512 implying that particular matter explains 51.2% of annual sick days per employee. 
The model is; Yi = 10.08 – 0.52xi, where yi represent the values the dependent variable, mean annual sick days per employee and xi represents the particular matter. 
The 95% confidence inter for the intercept do not include zero. This is an implication that there is a significant association. The confidence interval for particular matter coefficient also do not include zero. The p-values for the intercept and the particular matter are 1.16929E-54 and 1.89059E-17 respectively. Both of these figures are less than the critical value α = 0.05, therefore we reject the null hypothesis and conclude that particular mater is significantly related with the mean annual sick days per employee. 
The assumptions for this conclusion to hold is that the population from which the sample was drawn follows a normal distribution and that each data set for one variable forms a pair with the data from the other variable (Cohen, West, & Aiken, 2014). 
Simple Regression
Ho2: Lost time and training expenditure are not significantly associated
Ha2: Lost time and training expenditure are significantly associated
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Simple regression analysis.

 	r = 0.94, and r2 = 0.88. This imply that safety training explains 88% of the lost time.
The 955 confidence interval for the intercept and safety training do not include zero and thus implying significant relationship. 
The model for predicting lost time using training expenditure is;
                    yi = 273.45 – 0.14Xi
 	The p-values for the intercept and the safety training coefficient are, 2.141E-188 and 7.659E-105 respectively. Comparing these values with critical value at 95% level of significance, α = 0.05, the both p-values are less than the critical value, we therefore reject the null hypothesis and conclude that, lost time and training expenditure are significantly associated. The assumption for the hypothesis conclusion to be valid are, the population from which the dependent variable, lost time, was drawn should follow a normal distribution the data should also be linear (Keith, 2014).	
Multiple Regression
Ha3: Chord length, Angle, Displacement, Velocity and Frequency are not significantly associated to decibels.
Ha3: Chord length, Angle, Displacement, Velocity and Frequency are significantly associated to decibels.
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Multiple regression analysis


r = 0.6018, and r2 = 0.36, indicating that independent variables, frequency, angle, chord length, velocity and displacement, accounts for 36% of decibels. 
The model is; yi = 126.82 – 0.0011 + 0.0473x1 – 5.495x2 + 0.083x4 – 240.506x5, where;
Yi represents decibels, x1 represents frequency, x2 represents angle, x3 represent chord length, x4 represent velocity and x5 represent displacement. 
The 95% confidence intervals for the intercept, the displacement, velocity, and frequency does not include zero, while the 95% confidence interval for angle and chord length includes zero and thus are not significant in the model.
The p-value for the variables as in the display; Frequency: p-value =4.1E-104, Angle: p-value =0.205, chord length: p-value= 0.065, velocity: p-value = 1.02E-18, and displacement: p-value = 5.21E-45
The p-value for the intercept, F = 2.1E-143< 0.05. 
Therefore we fail to reject the null hypothesis and conclude that Chord length, Angle, Displacement, Velocity and Frequency are not significantly associated to decibels.
This conclusion on the hypothesis is dependent on the assumptions for multiple regression (Cohen, West, & Aiken, 2014). The assumptions are; the decibel data was drawn from a normally distributed population, the dependent and the independent variables are linearly related. The data should also not be homoscedastic.
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.601841822
R Square 0.362213579
Adjusted R Square 0.360083364
Standard Error 5.51856585
Observations 1503
ANOVA
df 55 Ms F__gnifioance F

Regression 5 2580188784 5178.377569 170.0361 2.1E-143
Residual 1497 45590.48986 3045456904
Total 1502 71482.3777

Coefficients __ Standard Eror ___tStat____P-value_Lower 95%! pper 95%.ower 95.09%Upper 95.0%
Intercept 1268224555 0.623820253 2032996763 0 1255088 1280461 1255988 128.04611
Frequency (Hz) -0.0011169 47551E-05 -23.48846042 4.1E-104 -0.00121 -0.00102 -0.0012102 -0.0010236
Angle in Degrees 0047342353 0.037308069 1.268957462 0.204654 -0.02584 0.120524 -0.0258393 0.12052399
Chord Length .495318335  2.927962181 -1.876840613 0.060734 -11.2387 0248026 -11.238662 0.24802567
Velocity (MetersperSecond) ~ 0.083239634  0.009300188 8.950317436 1.02E-18 0064997 0.101482 0.0649969 0.10148242
Displace ment -240.5059086  16.51902666 -14.55932686 5.21E-45 -272.009 -208.103 -272.9083 -208.10301
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.715984185

R Square 0.512633354

Adjusted R Square 0.507807941

Standard Error 1.327783455

Observations 103

ANOVA

df SS MS F Significance F

Regression 1 187.2953239 187.295324 106.2361758 1.89E-17

Residual 101 178.0638994 1.7630089

Total 102 365.3592233

Coefficients Standard Error t Stat P-value Lower 95%Upper 95%Lower 95.0%Upper 95.0%

Intercept 10.08144483 0.315156969 31.9886464 1.16929E-54 9.456258 10.706631 9.456258184 10.706631

microns -0.522376554 0.050681267-10.3070935 1.89059E-17-0.622915 -0.421839 -0.62291455 -0.421839
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.939559324

Regression Statistics

R Square 0.882771723

Adjusted R Square0.882241279

Standard Error24.61328875

Observations 223

ANOVA

df SS MS F Significance F

Regression 1 1008202.11 1008202.111664.21069 7.659E-105

Residual 221 133884.89 605.813983

Total 222 1142087

CoefficientsStandard Error t Stat P-value Lower 95% Upper 95%Lower 95.0%Upper 95.0%

Intercept 273.449419 2.66526196 102.597577 2.141E-188 268.196837 278.702001 268.196837 278.7020007

safety training expenditure-0.14336774 0.00351437 -40.794738 7.659E-105-0.15029371-0.13644178 -0.1502937 -0.136441778


