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Introduction
As the quality control engineer of the company, the probability of plastic knobs produced in the acceptable dimensions of 0.140 ± 0.003 has to be calculated and the number of knobs that are produced in the correct range needs to be recorded.  The results of this experiment were recorded in the “Production Record Sheet” that is presented in the appendices of this report. Microsoft Excel was used to tabulate and produce a Frequency table and a histogram representing the data. 
Materials and Methods
The sample mean, variance, standard deviation, standard error and the 90% confidence interval was calculated using mathematical formulae and the Data Analysis Tool in MS Excel.  The Random Number Generator function was also used to provide a random set of numbers with the same mean and the same range. The histogram and frequency tables were produced in MS Excel. 
Results
From the Data Summary Table, the mean reported was 139.7 *10^-1and the variance and standard deviation was 12.62*10^-3 and 3.552*10^-3 respectively, while the Standard error was 0.529*10^-4 inches. The measurement of 0.115 inches is an outlier as the value is off from the calculated mean of 0.1397 inches. The 90% confidence level was calculated to be 0.67*10^-4. The first estimate of the fraction of knobs within the acceptable range is 0.755(or 75%) ± 0.87 with a 95% confidence calculation. The second estimate is 0.755 ± 1.23 with a 99% confidence calculation. (Table 3)
Discussion
Both the sets of calculations done on excel and by mathematical formulae were extremely close, the only difference being the number of significant figures on each of them.  When the mathematical formulae were used, the number of significant figures used was decreased as compared to the Excel calculator which generated more significant figures. As the final result is provided in 4 significant figures, the difference is barely noticeable.  The measurement of 0.115 inches is an outlier because outliers are calculated using upper bounds and lower bounds along with the z-score. And upon computation, it was proven that 0.115 was an outlier value.  The random numbers generated had almost the same mean and standard deviation as the values provided, because the same mean and standard deviations were used to produce that table in the first place. The standard error and variance however, showed a small change. As the estimates for the appropriate range were 75%, it means that one part in every 4 produced is wasted, which is a very detrimental for the company when analyzed on a large scale. Every 100 out of 400 parts will be wasted and as the quality control engineer of the company, these numbers are unacceptable. 
Conclusions
As the quality control Engineer, the purpose of using statistics into a practical situation has provided with a useful insight to the production side of the company. By using probability, the company can now perform a different method of producing these knobs that will ultimately produce a higher number of working knobs in order to maximize profit. 

APPENDIces- Figures and Tables
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Table2 ; Random Generated Table (values are presented in thou ; i.e one thousandth of an inch)

	Sample Statistic
	Results via equations
	Results via MS EXCEL
	Random Number Generator with seed = 312

	Mean
	139.7
	139.7
	139.6

	Sample Variance
	12.62
	12.62
	11.57

	Sample Standard Deviation
	3.552
	3.552
	3.405

	Standard Error
	0.5295
	0.5295
	0.5071

	Population Mean with 90% Confidence Interval
	139.7 +/- 0.67
	139.7 +/- 0.67
	139.6+/- 0.65


Table3; DATA SUMMARY TABLE (data presented in one thousandth of an inch)

Figure 1: Histogram of Relative Frequency table for dimensions of the plastic knobs.






Formulae used:
   	Mean Formula			
	 Standard Deviation Formula
		Variance Formula

	Standard Error formula
	Confidence Interval Formula
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