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Introduction
The purpose of this lab was to record the various statistics about plastics knobs produced for an electrical device and to determine the probability that the production process will produce knobs with acceptable dimension. The statistics recorded were the sample mean, the sample variance, the standard deviation, the standard error and the 90% confidence interval for the population mean. 45 samples were taken and they must be in the range of 0.137” to 0.143” to be considered acceptable. The samples, graphs and calculations are all in thousandth of an inch. 
Materials and Methods
The formulas used in the calculations are from lectures notes in ECOR1010. Other statistics in the summary chart are from Microsoft Excel equations. Microsoft Excel was also used to put the data into a list, create a histogram and create a set of statistics for such histogram. The set of random numbers, it’s histogram and statistics, were also created using a Microsoft Excel tool. 
Results and Discussion
Both histograms created in excel are left skewed distributions. The random number frequency generated histogram is closer to a normal distribution than the first histogram however it is still a left skewed distribution. There are a few outliers in the random number generated histogram. There is a number in the 131 range (130.721) and a number in the 151 range  (149.1605). The shape of the first histogram created gradually increases as the bin number increases until it reaches it’s median (140) then it sharply decreases. It waivers up and down after the median but it stays much lower than the median and overall it decreases. The shape of the random number generated histogram also gradually increases until it’s median (141.0526) then sharply decreases afterwards. It stays the same between the bins (147 to 151), each bin contains one value. There are 15 outliers in the first relative frequency histogram, 6 values under 0.137” and 9 values over 0.143”. This means 1/3 of the values are outliers. In the random number generated histogram, there are 13 outliers, 5 values under 0.137” and 8 values over 0.143”. Approximately 29% of the values are outliers. 
If there were another knob that had the dimension as 0.114”, it would be disregarded since it is outside of the acceptable range of dimensions. It would be so far out of the range that the overall accuracy of the results would decrease. This dimension would be a prominent outlier as it is very distant from the other values.  


The statistics determined for the first histogram from excel are; Sample mean was 140.0, sample variance was 15.13, standard deviation was 3.890, standard error was 0.5801, the confidence level (90%) was 140 ± 0.9744. The statistics determined for the first histogram manually were the same except for the standard error, 0.5799 and the confidence level (90%), 0.9543. The standard error only had a difference of 0.002 and this could be the cause of using the formula, sx̄ = s/sqrt(n) instead of sx̄ = sigma/sqrt(n). The two formulas give almost the exact same answer however, the first formula is pertinent to the information given. The confidence level (90%) difference was only 0.0201, this be the cause of rounding or using a different equation than excel. The statistics for the random number generated histogram are; Sample mean was 140.6, sample variance was 12.79, standard deviation was 3.577, standard error was 0.5333, the confidence level (90%) was 0.8960.  

The proportion of acceptable knobs using the samples given is 33% or 1/3. The confidence level (95%) is 140.0±1.137. The confidence level (99%) of this proportion is 140.0 ± 2.58.

Conclusions
The calculations done for the statistics manually were very close if not the same as the statistics received in

excel. The proportion of knobs acceptable to use was only one third. This means that the production process is not acceptable for production of knobs intended for this use. There are too many unacceptable knobs being produced which causes too much waste for a company. This production can still lead to profit however significant improvement could be made.   

1. APPENDIces
Tables and Figures
Table 1 – Sample data
	Dimensions expressed in 10^-3 inch

	Batch #
	1
	2
	3
	 

	1
	138
	145
	138
	 

	2
	141
	135
	136
	 

	3
	140
	144
	137
	 

	4
	137
	138
	141
	 

	5
	139
	145
	136
	 

	6
	137
	142
	141
	 

	7
	132
	141
	146
	 

	8
	138
	144
	137
	 

	9
	140
	137
	141
	 

	10
	135
	149
	138
	 

	11
	137
	142
	141
	 

	12
	140
	141
	138
	 

	13
	138
	149
	134
	 

	14
	138
	140
	144
	 

	15
	141
	142
	149
	 


Table 2. Summary Table :

	
	                                Production Record Sheet
	Random Number Distribution

	
	Manual
	Excel
	Excel

	Mean
	140.0
	140.0
	140.6

	Sample Variance
	15.13
	15.13
	12.79

	Sample St. Dev.
	3.890
	3.890
	3.577

	Standard Error
	0.5801
	0.5799
	0.5333

	Confidence Level (90%)
	0.9744
	0.9543
	0.8960


Table 3 - List of Random Numbers
	133.8748

	146.6844

	141.7882

	141.7882

	141.6071

	142.6464

	144.5516

	139.9919

	139.8108

	149.1605

	141.8423

	141.0526

	138.3442

	142.7052

	143.6626

	141.1964

	141.8397

	138.1442

	133.3632

	136.3852

	141.4296

	142.145

	140.1675

	138.9026

	139.5747

	130.721

	135.8316

	

	141.217

	137.3614

	141.3356

	143.4716

	138.768

	140.5726

	138.9921

	137.7049

	137.5012

	139.8159

	141.9698

	143.2683

	141.4821

	144.6157

	139.913

	137.6494

	148.2117

	140.6411
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Sample Calulcations

(sample mean)  x̄ = ( Σ xi ) / n   

Σ xi =                                            138+141+140+137+139+137+132+138+140+135+137+140+138+138+141+145+135+144+138+145+142+141+144+137+149+142+141+149+140+142+138+136+137+141+136+141+146+137+141+138+141+138+134+144+149 = 6302

n = 45 

x̄ = (6302)/45 = 140.04
(sample variance) s^2 = (1/n-1)((xi – x̄)^2 


(6302^2)/45 = 882560.08
138^2+141^2+140^2+137^2+139^2+137^2+132^2+138^2+140^2+135^2+137^2+140^2+138^2+138^2+141^2+145^2+135^2+144^2+138^2+145^2+142^2+141^2+144^2+137^2+149^2+142^2+141^2+149^2+140^2+142^2+138^2+136^2+137^2+141^2+136^2+141^2+146^2+137^2+141^2+138^2+141^2+138^2+134^2+144^2+149^2 = 883226
s^2 = (883226 - 882560.08) / 44 = 15.134
(standard deviation) s = sqrt(((xi – x̄)^2)/(N-1) 

(((xi – x̄)^2)/(N-1) = 15.132

s = sqrt(15.134) = 3.8902  

(standard error) sx̄ = s/sqrt(n)


sx̄ = (3.892/(sqrt(45))) = 0.58018


(confidence level) x = x̄ ± zc s x̄



X = 140.04 ± (1.645* 0.58018) = 140.04 ± 0.95439

(proportion of acceptable knobs) N/(N in range)
= 45/15 = 33%

(confidence level (95%)) x = x̄ ± zc s x̄

x = 140.0 ± (1.96*0.58018) = 140.0 ± 1.1371528 = 140.0 ± 1.137
99% confidence on the z-table gives 2.58 = 140.0 ± 2.58
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