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Correlation: Descriptive Statistics and Assumption Testing
[bookmark: _GoBack]Sun Coast provides a remediation service to government and business organizations where toxic substances are removed from water and soil. Sun Coast genuinely cares about well-being and health safety and worker cost of compensation and potential litigation in the long term from illness and injuries related to employment (Kaliyadan & Kulkarni, 2019). 
It represents a quantitative study that connects business research and its use in the real world. The statistical tools used by the Sun coast for the remediation are: 
Table of contents-There is a too, for table creating 
The Executive summary-The section will have the executive summary that should be completed after completing the project. 
However, senior leadership at Sun Coast has identified several areas of concern 
The following are the project completion and it includes: 
Statement of problems which consist of particular matter where there is a concern for job site particle pollution is adversely affecting the health of employees (McCarthy & Halawi, 2019). Safety training and effectiveness are conducted for every new content that is offered to Sun Coast. Data generated from training expenditure and the time lost were collected. 
Sound level exposure – It is generally noisy because of diverse heavy equipment being employed for both remediation and client ongoing operation on site of job
New employee training- All employees are required to participate in the new health training and new safety, upon which the employee is tested on their knowledge 
Lead exposure-Employee working on job site to remediate lead must be monitored
Return on investment- Offers a few lines of service such as air monitoring, soil remediation, water reclamation safety, and health standards. 
	 
	Job site
	Microns
	Mean annual sick days per employee

	Job site
	1
	 
	 

	Microns
	-0.09779
	1
	 

	Mean annual sick days per employee
	0.056175
	-0.715984185
	1



Frequency Distribution Table 
	Mean Sick days
	Frequency

	1-2
	1

	3-4
	6

	5-6
	31

	7-8
	42

	9-10
	19

	11-12
	4

	 
	0



Histogram

Descriptive Statistics Table
	 
	Mean Sick days
	Microns

	Minimum
	2
	9.5

	Maximum
	12
	10

	Mean
	7
	6

	Std. Deviation 
	1.88
	2.58

	Median 
	7
	6

	Mode
	7
	8

	Skewness
	0.140169748
	-0.367799

	Kurtosis
	0.124922603
	-0.852162



	 
	Nominal 

	Row Labels
	Sum of Mean annual sick days per employee2

	2
	2

	3
	3

	4
	20

	5
	65

	6
	108

	7
	168

	8
	144

	9
	108

	10
	70

	11
	22

	12
	24

	Grand Total
	734



Measurement Scale
The nominal scale involves assigning events or the annual sick days to each valued micron. The unique identifier 7 had the highest scale while the lowest scale was associated with unique identifier 2.
The ordinal scale is used for ranking and tells who finished first, second, third… to the last. The rankings will reveal who came ahead and by how far (Kaliyadan & Kulkarni, 2019). Based on the data provided, the microns with the value of 7 had the highest at 168 sick days per year for the employees and the last was microns with number 2. 
The interval scale indicates the difference between the number of days taken as sick leave to the next day. If one increase in micron increases the number of sick days for employees per annum (Kaliyadan & Kulkarni, 2019). Therefore, the interval scale conveys the information more than the ordinal scale since it takes several sick days to know the effect of the ranking. The rankings will reveal the number of days that have elapsed. 
The ratio scale has a true value of zero and there is some complete absence of sick days for the micron level where there are no sick days taken by any employee during the year and therefore no health implications. With a true zero point, it lacks a causative agent for the sick days off. 
The measure of Central Tendency
The central tendency measures the midpoint of the sick days taken by the employees. The average number of sick days taken by an employee throughout the year was 7 while for microns was 6. It was calculated by adding the scores of data and dividing by the number of cases. 
The median is the middle number when ordered from lowest to highest with half of the data below the midpoint and half below the midpoint. The number of sick days had a median of value when the micron was 7. 
The mode refers to the values of data that appear to be the most appearing frequently and it’s used with nominal levels of measurement. The data had a modal value of point 7 with the number of sick days being 168. It means a micron of 7 attracted the highest frequent value of 168. 
Skewness and Kurtosis
[bookmark: _Hlk85932825]The skewness of the histogram is 0.140 while its kurtosis is 0.124 and hence it is near zero and therefore its normally distributed as shown above (Kaliyadan & Kulkarni, 2019). They are satisfactory values to accept normal distribution and they are within the acceptable range of -2 and +2. The kurtosis describes the tallness of the curve and skewness occurs when the distribution of data is asymmetrical and to one side of the curve. 
Evaluation
By comparing the data mean values for each of the groups in the data sets, the assumption made is that data in each comparison indicates a normal distribution, and data in each comparison indicates a similar degree of homogeneity of variance (Kaliyadan & Kulkarni, 2019). The shape of the histogram is bell-shaped and symmetrical to the mean. Since the data is positively skewed, they have a longer tail in the direction following the higher values. The data are symmetrical and have not departed from perfect normal distribution by indicating certain peakedness or flatness characteristics. 
The data in each group are exhibiting a similar level of noise or variability for parametric tests when making an accurate comparison. The data are homogeneity of variance since, by comparison of the pattern groups, they show a similar pattern. 
Simple Regression: Descriptive Statistics and Assumption Testing
Frequency Distribution Table 
	Lost time hours 
	Frequency

	60
	11

	90
	13

	120
	23

	150
	29

	180
	18

	210
	49

	240
	31

	270
	17

	300
	24

	330
	4

	360
	4

	More
	0



Histogram

Descriptive Statistics Table
	 
	Lost time hours 

	Minimum
	10

	Maximum
	360

	Mean
	188

	Std. Deviation 
	71.56

	Median 
	190

	Mode
	190

	Skewness
	-0.081432373

	Kurtosis
	-0.501223533

	Nominal 
	230

	Ordinal 
	210

	Interval 
	10

	Ratio
	1
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Measurement Scale
The nominal scale involves assigning events or the lost time hours to each valued training expenditure. The unique identifier 230 with 17 lost time hours had the highest scale while the lowest scale was associated with unique identifier 360 with 4 lost hours Kaliyadan & Kulkarni, 2019). 
The ordinal scale is used for ranking and tells who finished first, second, third… to the last. The rankings will reveal who came ahead and by how far Kaliyadan & Kulkarni, 2019). Based on the data provided, the training expenditure with the value of 230 had the highest at 17 number of lost time hours for the trainee and the last was safety expenditure training with numbered 360 with 4 lost hours. 
The interval scale conveys the information more than the ordinal scale since it takes a number of lost hours to know the effect of the ranking. The rankings will reveal the number of days that have elapsed. 
The ratio scale has a true value of zero and there are some complete lost hours for the expenditure training level where there are no sick days taken by any employee during the year and therefore no lost hours. With a true zero point, it lacks a causative agent for the lost time hours. 
The measure of Central Tendency
The central tendency measures the midpoint of the lost time hours by the employees. The average number of lost hours taken by and trainer throughout the year was 188. It was calculated by adding the scores of data and dividing by the number of cases. 
The median is the middle number when ordered from lowest to highest with half of the data below the midpoint and half below the midpoint Kaliyadan & Kulkarni, 2019). The number of lost time hours had a median of 190.
The mode refers to the values of data that appear to be the most appearing frequently and it’s used with nominal levels of measurement. The data had a modal value of point 190 with the number of lost time hours. 
Skewness and Kurtosis
The skewness of the histogram is -0.08 while its kurtosis is -0.5 and hence it is near zero and therefore it’s normally distributed as shown above Kaliyadan & Kulkarni, 2019). They are satisfactory values to accept normal distribution and they are within the acceptable range of -2 and +2. The kurtosis describes the tallness of the curve and skewness occurs when the distribution of data is asymmetrical and to one side of the curve. 
Evaluation
By comparing the data mean values for each of the groups in the data sets, the assumption made is that data in each comparison indicates a normal distribution, and data in each comparison indicates a similar degree of homogeneity of variance Kaliyadan & Kulkarni, 2019). The shape of the histogram is bell-shaped and symmetrical to the mean. Since the data is negatively skewed, they have a shorter tail in the direction following the higher values. The data are symmetrical and have not departed from perfect normal distribution by indicating certain peakedness or flatness characteristics. 
The data in each group are exhibiting a similar level of noise or variability for parametric tests when making an accurate comparison. The data are homogeneity of variance since, by comparison of the pattern groups, they show a similar pattern. 
Multiple Regression: Descriptive Statistics and Assumption Testing
Frequency Distribution Table 
	Decibels
	Frequency

	105
	4

	110
	32

	115
	108

	120
	216

	125
	332

	130
	436

	135
	304

	140
	69

	145
	2

	150
	0

	More
	0



Histogram

Descriptive Statistics Table
	 
	Decibels

	Minimum
	103

	Maximum
	141

	Mean
	125

	Std. Deviation 
	6.90

	Median 
	125.721

	Mode
	127.315

	Skewness
	-0.41853

	Kurtosis
	-0.31419

	Nominal 
	130

	Ordinal 
	210

	Interval 
	5

	Ratio
	1


[image: ]

Measurement Scale
The nominal scale involves assigning events or displacement to each valued decibels. The unique identifier 130 decibels had the highest scale while the lowest scale was associated with unique identifier 103 decibels. 
The ordinal scale is used for ranking and tells who finished first, second, third… to the last. The rankings will reveal who came ahead and by how far. Based on the data provided, the displacement with the value of 210 decibels had the highest figure for the data. 
The interval scale conveys the information more than the ordinal scale since it takes a number of lost hours to know the effect of the ranking. The rankings will reveal the decibels that have been emitted and recorded had an interval of 5.
The ratio scale has a true value of zero and there are some complete decibels for the displacement level where there is velocity taken and therefore no displacement and decibels. With a true zero point, it lacks a causative agent for the decibels. 
The measure of Central Tendency
The central tendency measures the midpoint of the decibels. The average decibels were 125. It was calculated by adding the scores of data and dividing by the number of cases. 
The median is the middle number when ordered from lowest to highest with half of the data below the midpoint and half below the midpoint. The number of decibels at the median point was 125.72
The mode refers to the values of data that appear to be the most appearing frequently and it’s used with nominal levels of measurement. The data had a modal value of point 127.315 for the decibels
Skewness and Kurtosis
The skewness of the histogram is -0.41 while its kurtosis is -0.31 and hence it is near zero and therefore its normally distributed as shown above. They are satisfactory values to accept normal distribution and they are within the acceptable range of -2 and +2. The kurtosis describes the tallness of the curve and skewness occurs when the distribution of data is asymmetrical and to one side of the curve. 
Evaluation
By comparing the data mean values for each of the groups in the data sets, the assumption made is that data in each comparison indicates a normal distribution, and data in each comparison indicates a similar degree of homogeneity of variance. The shape of the histogram is bell-shaped and symmetrical to the mean. Since the data is negatively skewed, they have a shorter tail in the direction following the higher values. The data are symmetrical and have not departed from perfect normal distribution by indicating certain peakedness or flatness characteristics. 
Independent Samples t Test: Descriptive Statistics and Assumption Testing 
Frequency Distribution Table 
	Group B revised scores 
	Frequency

	80
	14

	85
	21

	90
	19

	95
	6

	100
	2

	More
	0

	Group A revised scores 
	Frequency

	70
	32

	80
	21

	90
	8

	100
	1

	More
	0



Histogram


Descriptive Statistics Table
	 
	Scores A
	Scores B

	Minimum
	50
	75

	Maximum
	91
	97

	Mean
	69.79032
	84.77419

	Std. Deviation 
	10.95613
	5.150695

	Median 
	70
	85

	Mode
	80
	85

	Skewness
	-0.08468
	0.140575

	Kurtosis
	-0.77668
	-0.35254

	Nominal 
	70
	85

	Ordinal 
	80
	85

	Interval 
	1
	1

	Ratio
	1
	1
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Measurement Scale
The nominal scale involves assigning events scores to each valued unique identifier. The unique identifiers 70 and 85 for scores A and B respectively had the highest scale. 
The ordinal scale is used for ranking and tells who finished first, second, third… to the last. The rankings will reveal who came ahead and by how far. Based on the data provided, the score with a value of 80 and 85 respectively for A and B had the highest figure for the data. 
The interval scale conveys the information more than the ordinal scale since it takes the number of scores to know the effect of the ranking. The rankings will reveal the scores had an interval of 1.
The ratio scale has a true value of zero and there are some complete scores for the revised group and therefore no group revised scores. With a true zero point, it lacks a causative agent for the scores. 
The measure of Central Tendency
The central tendency measures the midpoint of the scores. The average scores were 69.79 and 84.89 for A and B groups score respectively. It was calculated by adding the scores of data and dividing by the number of cases. 
The median is the middle number when ordered from lowest to highest with half of the data below the midpoint and half below the midpoint. The number of scores at the median point was 70 and 85 respectively for groups A and B 
The mode refers to the values of data that appear to be the most appearing frequently and it’s used with nominal levels of measurement. The data had a modal value of point 80 and 85 for A and B respectively for the scores
Skewness and Kurtosis
The skewness of the histogram is -0.08 and -0.77 for groups score A and B while its kurtosis is 0.14 and -0.35 for A and B respectively and hence it is near zero and therefore it's normally distributed as shown above. They are satisfactory values to accept normal distribution and they are within the acceptable range of -2 and +2. The kurtosis describes the tallness of the curve and skewness occurs when the distribution of data is asymmetrical and to one side of the curve. 
Evaluation
By comparing the data mean values for each of the groups in the data sets, the assumption made is that data in each comparison indicates normal distribution, and data in each comparison indicates a similar degree of homogeneity of variance. The shape of the histogram is bell-shaped and symmetrical to the mean. Since the data is negatively skewed, they have a shorter tail in the direction following the higher values. The data are symmetrical and have not departed from perfect normal distribution by indicating certain peakedness or flatness characteristics. 
Dependent Samples (Paired-Samples) t Test: Descriptive Statistics and Assumption Testing
Frequency Distribution Table 
	Pre-Exposure μg/dL
	Frequency

	8
	2

	17
	5

	26
	7

	35
	11

	44
	16

	53
	7

	62
	1

	More
	0



Histogram

Descriptive Statistics Table
	 
	Pre-Exposure μg/dL
	Post-Exposure μg/dL

	Minimum
	6
	6

	Maximum
	56
	56

	Mean
	32.85714286
	33.28571429

	Std. Deviation 
	12.14033587
	12.34206347

	Median 
	35
	36

	Mode
	36
	38

	Skewness
	-0.411983827
	-0.468696403

	Kurtosis
	-0.576037127
	-0.654212507

	Nominal 
	35
	36

	Ordinal 
	36
	38

	Interval 
	1
	1

	Ratio
	1
	1
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Measurement Scale
The nominal scale involves assigning events scores to each valued unique identifier. The unique identifier 35 and 36 for scores pre and post respectively had the highest scale. 
The ordinal scale is used for ranking and tells who finished first, second, third… to the last. The rankings will reveal who came ahead and by how far. Based on the data provided, the score with a value of 36 and 38 respectively for pre and post had the highest figure for the data. 
The interval scale conveys the information more than the ordinal scale since it takes a number of scores to know the effect of the ranking. The rankings will reveal the scores had an interval of 1.
The ratio scale has a true value of zero and there are some complete scores for the revised group and therefore no group revised scores. With a true zero point, it lacks a causative agent for the scores. 
Measure of Central Tendency
The central tendency measures the midpoint of the scores. The average scores were 32.857 and 33.2857 for pre and post groups score respectively (Jaykaran, 2011). It was calculated by adding the scores of data and dividing by the number of cases. 
The median is the middle number when ordered from lowest to highest with half of the data below the midpoint and half below the midpoint. The number of scores at the median point was 35 and 36 respectively for groups pre and post 
The mode refers to the values of data that appear to be the most appearing frequently and it’s used with nominal levels of measurement. The data had a modal value of point 36 and 38 for pre and post respectively for the scores
Skewness and Kurtosis
The skewness of the histogram is -0.412 and -0.469 for groups score pre and post while its kurtosis is -0.576 and -0.654 for A and B respectively and hence it is near zero and therefore its normally distributed as shown above (Jaykaran, 2011). They are satisfactory values to accept normal distribution and they are within the acceptable range of -2 and +2. The kurtosis describes the tallness of the curve and skewness occurs when the distribution of data is asymmetrical and to one side of the curve. 
Evaluation
By comparing the data mean values for each of the groups in the data sets, the assumption made is that data in each comparison indicates normal distribution, and data in each comparison indicates a similar degree of homogeneity of variance (Yigit & Mendes, 2018). The shape of the histogram is bell-shaped and symmetrical to the mean. Since the data is negatively skewed, they have a shorter tail in the direction following the higher values. The data are symmetrical and have not departed from perfect normal distribution by indicating certain peakedness or flatness characteristics. 
ANOVA: Descriptive Statistics and Assumption Testing
Frequency Distribution Table 
	A = Air
	Frequency

	3
	1

	6
	4

	9
	6

	12
	7

	15
	2

	More
	0



	B = Soil
	Frequency

	3
	0

	6
	1

	9
	12

	12
	6

	15
	1

	More
	0



	C = Water
	Frequency

	3
	1

	6
	10

	9
	5

	12
	4

	15
	0

	More
	0



	D = Training
	Frequency

	3
	1

	6
	16

	9
	3

	12
	0

	15
	0

	More
	0



Histogram




Descriptive Statistics Table
	 
	A = Air
	B = Soil
	C = Water
	D = Training

	Minimum
	3
	6
	3
	3

	Maximum
	14
	13
	12
	8

	Mean
	8.9
	9.1
	7
	5.4

	Std. Deviation 
	2.981610303
	1.7
	2.50998
	1.15758369

	Median 
	9
	9
	6
	5

	Mode
	11
	8
	6
	5

	Skewness
	-0.333201094
	0.454304905
	0.70196
	0.14698657

	Kurtosis
	-0.62830092
	0.119230317
	-0.237525
	0.25374663

	Nominal 
	9
	9
	6
	5

	Ordinal 
	11
	8
	6
	5

	Interval 
	2
	2
	2
	2

	Ratio
	2
	2
	2
	2



Measurement Scale
[image: ]
The measure of Central Tendency
The central tendency measures the midpoint of the scores. The average scores were 8.9, 9.1, 7, and 5.4 for A, B, C, and D respectively in percentages. It was calculated by adding the scores of data and dividing by the number of cases. 
The median is the middle number when ordered from lowest to highest with half of the data below the midpoint and half below the midpoint. The number of scores at the median point was 9, 9, 6, and 5 for groups A, B, C, and D respectively (Rasch & Verdooren, 2020). 
The mode refers to the values of data that appear to be the most appearing frequently and it’s used with nominal levels of measurement. The data had a modal value of points 11, 8, 6, and 5 for A, B, C, and D
Skewness and Kurtosis
The skewness of the histogram is 0.33. 0.45. 0.70 and 0.147 for groups score A, B, C, and D while its kurtosis is -0.628, 0.119, 0.2375, and 0.2537 for A, B, C, and D respectively and hence it is near zero and therefore its normally distributed as shown above (Kaliyadan & Kulkarni, 2019). They are satisfactory values to accept normal distribution and they are within the acceptable range of -2 and +2. The kurtosis describes the tallness of the curve and skewness occurs when the distribution of data is asymmetrical and to one side of the curve. 
Evaluation
By comparing the data mean values for each of the groups in the data sets, the assumption made is that data in each comparison indicates normal distribution, and data in each comparison indicates a similar degree of homogeneity of variance (Jaykaran, 2011). The shape of the histogram is bell-shaped and symmetrical to the mean. Since the data is negatively skewed, they have a shorter tail in the direction following the higher values. The data are symmetrical and have not departed from perfect normal distribution by indicating certain peakedness or flatness characteristics. 
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Histogram for Decibels
Frequency	105	110	115	120	125	130	135	140	145	150	More	4	32	108	216	332	436	304	69	2	0	0	Decibels
Frequency
Histogram for group A revised scores 
Frequency	70	80	90	100	More	32	21	8	1	0	Group A scores
Frequency
Histogram for group B revised scores
Frequency	80	85	90	95	100	More	14	21	19	6	2	0	Group B scores 
Frequency
Histogram for Pre-Exposure μg/dL
Frequency	8	17	26	35	44	53	62	More	2	5	7	11	16	7	1	0	Pre-Exposure μg/dL
Frequency
Histogram for A = Air
Frequency	3	6	9	12	15	More	1	4	6	7	2	0	A = Air
Frequency
Histogram B = Soil
Frequency	3	6	9	12	15	More	0	1	12	6	1	0	B = Soil
Frequency
Histogram C = Water
Frequency	3	6	9	12	15	More	1	10	5	4	0	0	C = Water
Frequency
Histogram D = Training
Frequency	3	6	9	12	15	More	1	16	3	0	0	0	D = Training
Frequency
Histogram for mean sick days
Frequency	2	4	6	8	10	12	More	1	6	31	42	19	4	0	Annual mean sick days
Frequency
Histogram for lost time hours 
Frequency	60	90	120	150	180	210	240	270	300	330	360	More	11	13	23	29	18	49	31	17	24	4	4	0	Lost time hours
Frequency
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.939559324

R Square 0.882771723

Adjusted R Square 0.882241279

Standard Error 161.302987

Observations 223

ANOVA

df SS MS F Significance F

Regression 1 4E+07 43300521.43 1664.210687 7.6586E-105

Residual 221 6E+06 26018.65362

Total 222 5E+07

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

Intercept 1753.602133 30.363 57.75464594 2.5647E-135 1693.764135 1813.440132 1693.764135 1813.440132

Lost time hours -6.157394365 0.1509 -40.79473848 7.6586E-105 -6.45485242 -5.85993631 -6.45485242 -5.85993631
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.583706496

R Square 0.340713274

Adjusted R Square 0.338511248

Standard Error 2564.049485

Observations 1503

ANOVA

df SS MS F Significance F

Regression 5 5086151914 1017230383 154.7271471 1.1645E-132

Residual 1497 9841801596 6574349.763

Total 1502 14927953510

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

Intercept 32243.94172 1307.240845 24.66564738 5.2672E-113 29679.72353 34808.1599 29679.72353 34808.1599

Angle in Degrees -86.45962007 17.1989247 -5.027036373 5.58105E-07 -120.1961696 -52.72307055 -120.1961696 -52.72307055

Chord Length -741.5559191 1361.861656 -0.544516336 0.586167308 -3412.915554 1929.803715 -3412.915554 1929.803715

Velocity (Meters per Second) 42.06093751 4.299893899 9.781854739 6.02337E-22 33.62648094 50.49539408 33.62648094 50.49539408

Displacement -65093.43245 8026.089764 -8.11022981 1.0415E-15 -80837.00825 -49349.85665 -80837.00825 -49349.85665

Decibel -241.1097192 10.26502865 -23.48846042 4.0652E-104 -261.2450855 -220.974353 -261.2450855 -220.974353
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t-Test: Two-Sample Assuming Unequal Variances

Group A Prior Training Scores Group B Revised Training Scores

Mean 69.79032258 84.77419355

Variance 122.004495 26.96456901

Observations 62 62

Hypothesized Mean Difference 0

df 87

t Stat -9.666557191

P(T<=t) one-tail 9.69914E-16

t Critical one-tail 1.662557349

P(T<=t) two-tail 1.93983E-15

t Critical two-tail 1.987608282
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Pre-Exposure μg/dL Post-Exposure μg/dL

Mean 32.85714286 33.28571429

Variance 150.4583333 155.5

Observations 49 49

Pearson Correlation 0.992236043

Hypothesized Mean Difference 1

df 48

t Stat -6.432675209

P(T<=t) one-tail 2.72764E-08

t Critical one-tail 1.677224196

P(T<=t) two-tail 5.45528E-08

t Critical two-tail 2.010634758
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

A = Air 20 178 8.9 9.357895

B = Soil 20 182 9.1 3.042105

C = Water 20 140 7 6.631579

D = Training 20 108 5.4 1.410526

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 182.8 3 60.93333 11.9231 1.76E-06 2.724944

Within Groups 388.4 76 5.110526

Total 571.2 79


