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Introduction
The purpose of this lab report is to practice and determine several statistical variables including, mean value, sample variance, sample deviation and confidence level. These statistical variables were calculated through employing Microsoft Excel and statistical equations that were acquired in the Ecore 1010 lectures. The main focus of this lab report is to determine whether or not the plastic knobs are within acceptable range.
Materials and Methods

The equations that are taught in Ecore 1010 lectures and Microsoft Excel, both are used to determined mean value, sample variance, sample standard deviation and the 90% confidence level. The data analysis tool in excel was advantageous in determining the target values and histogram for the collected data. The same tool was used to generate random numbers by followed the same procedure of calculating the target value mentioned above. the values (values that mention above) for newly generated random numbers. All the numbers are in thousandth of inches but all the numbers are used in hundredth for the convenience.
Results and Discussion
The determined mean value is 140. The calculated standard deviation is 3.98 and calculated sample variance is 15.90. All calculated statistical variables are same as expected value. But the confidence level is fairly different compare to the Microsoft excel value. These differences cause due to calculating methods in excel and number of decimal that used in program. The measurement of 0.114 that present in step 3 is not in acceptable rage, therefore, that value take no notice in the lab report because that value is too unreasonable. There are 75.5% of plastic knobs that are in acceptable rage. Comparing values of both knob measurement and randomly generated data, have some differences but mean values are the same for both of them. Considering the confidence level, there are 86.9% of randomly generated values are in acceptable range compare to knob measurement. The histogram of knob measurement follows the skewed curve which has highest frequency of 10 at 139. 
Conclusion 
In overall, 24.5% of production goes to waste, only 75.5% of production that are in acceptable range. This waste can be caused by human errors and mechanical errors of the machine that making plastic knob. However, this waste percentage can bring into the acceptable range by finding solutions for these problems such as double check in data entry section and maintain the machines.
Appendice

Tables and Figures
Table 4 –Sample Data
	Dimensions expressed in 10^-3 inch

	Batch #
	1
	2
	3
	 

	1
	137
	144
	138
	 

	2
	140
	134
	136
	 

	3
	139
	143
	137
	 

	4
	136
	137
	141
	 

	5
	138
	144
	136
	 

	6
	136
	141
	141
	 

	7
	131
	140
	146
	 

	8
	139
	144
	138
	 

	9
	141
	137
	142
	 

	10
	136
	149
	139
	 

	11
	138
	142
	142
	 

	12
	141
	141
	139
	 

	13
	139
	149
	135
	 

	14
	139
	140
	145
	 

	15
	142
	142
	150
	 


Table 5 - List of Random Numbers

138.7837

139.123

139.1445

139.1468

139.1782

139.2243

139.2435

139.2798

139.3113

139.5245

139.5504

139.6993

139.7138

139.7301

139.7885

139.7976

139.798

139.8244

139.9088

139.9476

139.9484

139.9551

139.9712

139.9738

140.1253

140.2068

140.2256

140.2709

140.333

140.3542

140.4006

140.4163

140.4262

140.473

140.4773

140.4925

140.4946

140.5134

140.5524

140.6874

140.7686

140.8774

141.0228

141.1256

141.1863
Table 01. Summary table:

	
	Production Record Sheet
	Random Number

	
	
	
	Distribution

	
	
	
	

	
	Manual
	Excel
	Excel or Manual

	Mean
	140.0
	140.088888888889
	140.021354673431

	Sample Variance
	15.90
	15.5828282828283
	0.348671958758799

	Sample St. Dev.
	3.98
	3.94750912384358
	0.590484511870378

	Standard Error
	0.593
	0.588459916180992
	0.0880242338801965

	Confidence Level (90%)
	140 [image: image2.emf]


±  










 0.98
	0.988747991178417
	0.147900956430301


Table 02. Dimensions of plastic knob, frequency and relative frequency:
	Dimensions 
	Frequency
	Relative frequency 

	133
	1
	2%
	

	135
	2
	4%
	

	137
	9
	20%
	

	139
	10
	22%
	

	141
	9
	20%
	

	143
	6
	13%
	

	145
	4
	9%
	

	147
	1
	2%
	

	149
	2
	4%
	

	More
	1
	2%
	 


Graph 01. Histogram for plastic knob dimensions:
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Table 03. Random number, frequency and relative frequency:

	Dimensions
	Frequency
	Relative frequency 

	133
	0
	0%
	

	135
	0
	0%
	

	137
	0
	0%
	

	139
	1
	2%
	

	141
	41
	91%
	

	143
	3
	7%
	

	145
	0
	0%
	

	147
	0
	0%
	

	149
	0
	0%
	

	More
	0
	0%
	 


Graph 02. Histogram for randomly generated cumbers:
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Sample Calulcations
Calculating mean value:
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Therefore,
=137+140+139+136+138+136+131+139+141+136+138+141+139+139+142+144+134+143+137+144+141+140+144+137+149+142+141+149+140+142+138+136+137+141+136+141+146+138+142+139+142+139+135+145+150

= [image: image7.emf]
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= 140.08

Calculating standard deviation sample:

[image: image8.emf]


! = 	 (%&-	%))
&*+
,-1  











Therefore,

=(137 – 140 )^2 + (140 – 140 )^2 + (139 – 140 )^2 + (136 – 140 )^2 + (138 – 140 )^2 + (136 – 140 )^2 + (131 – 140 )^2 + (139 – 140 )^2 + (141 – 140 )^2 + (136 – 140 )^2 + (138 – 140 )^2 + (141 – 140 )^2 + (139 – 140 )^2 + (139 – 140 )^2 + (142 – 140 )^2 + (144 – 140 )^2 + (134 – 140 )^2 +(143 – 140 )^2 + (137 – 140 )^2 + (144 – 140 )^2 + (141 – 140 )^2 + (140 – 140 )^2 + (144 – 140 )^2 + (137 – 140 )^2 + (149 – 140 )^2 + (142 – 140 )^2 + (141 – 140 )^2 + (149 – 140 )^2 + (140 – 140 )^2 + (142 – 140 )^2 + (138 – 140 )^2 + (136 – 140 )^2 + (137 – 140 )^2 + (141 – 140 )^2 + (136 – 140 )^2 + (141 – 140 )^2 + (146 – 140 )^2 + (138 – 140 )^2 + (142 – 140 )^2 + (139 – 140 )^2 + (142 – 140 )^2 + (139 – 140 )^2 + (135 – 140 )^2 + (145 – 140 )^2 + (150 – 140 )^2
= [image: image10.emf]
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= 3.98
Calculating sample variance:

· Sample variance is square of standard deviation
Therefore,

Sample variance = (3.98 )2
                              = 15.90 
Calculating standard error:
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       = 0.593
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Calculating confidence level:

Confidence level = [image: image16.emf]
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 Therefore,
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= 140.08	 ± 1.645 3.98
45  











= [image: image19.emf]


10.08	 ± 0.98	  











Answer for question 05:

· Acceptable range is 0.137 to 0.143

Estimated statistical values within acceptable range:

The mean value = 139.75

Standard deviation sample = 1.80

Sample variance = 3.26

Standard error = 0.33

a) Confidence level: 95% (1.96)

Confidence level = [image: image21.emf]
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Therefore,
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= 139.7	 ± 1.96 1.80
34  











= [image: image24.emf]


139.7	 ± 0.60	  











b) Confidence level: 99% (2.58)

Confidence level = [image: image26.emf]
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Therefore,
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= 139.7	 ± 1.96 1.80
34  











= [image: image29.emf]


139.7	 ± 0.60	  











� QUOTE � ��� = Standard error.


S = Standard deviation.


n = Number of trial.





� QUOTE � ��� = Mean value 


Z = Based on confidence (1.96)


� QUOTE � ��� = Standard deviation.


n = Number of data.
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