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Introduction	
After using the given data, the strength of metals with carbon contents of 0.33% and 1% weight were calculated using interpolation and extrapolation respectively.  Using bivariate data, a conclusion was drawn between the carbon content in a metal and the strength which it possesses. This data will be used to determine the strength of the two new steels, as that is the purpose of this lab.
Materials and Methods
Using an excel spreadsheet, the data was inputted into the equations given. At first various statistical equations were needed in order to find the strength of the metals. After acquiring the new data, it was used to find the strength of each metal. Then with these values, a linear line of best fit and two polynomial lines of best fit (1 was of 3rd order, while the other was 6th order) were placed onto 3 identical graphs that illustrated the relationship of carbon content and strength.
Results
Analysing the bivariate data, the conclusion was reached that when the carbon content of the metals increased, the strength of the metal also increased. After interpolating and extrapolating the values, it was observed that the linear line had the biggest values while the 6th order polynomial line had the smallest values. For the linear value for a carbon content of 0.33%, the value was 389.98, while for the 3rd order it was 383.86. The 6th order had the smallest value of 355.28. The same trend was noticed for the metals with a carbon content of 1.00%, the only difference being that the 6th order line of best had a negative number instead of a positive number. The numbers for linear, 3rd order, 6th order, where 602.11, 478.41 and -298.34 respectively. 
Discussion
[bookmark: _GoBack]The linear line of fit described the relationship between metal strength and the carbon content because it describes the general trend of the data, while non-linear lines of fit would account for the variance. The linear line of best fit would find and outline the outliers while the non-linear lines of fit would account for this outlier, causing it to not be an outlier anymore. I would predict the strength of the two new steels depending on the carbon content of the steels. If the carbon content is higher than the ones already given to us, I would predict that strength of the steel would be higher than any of the ones already measured. If the carbon content is lower or the similar to the ones given, I would predict that either the strength would be less or same as the strength of the steels given.
Conclusions
In the end, it was concluded that the linear line of fit was the best line of fit because it shows the general trend of the data and outlines the outliers in the data. Another thing that was concluded was that as the carbon content of the metal increases, so does the strength. This knowledge was acquired by analysing the bivariate data given to us.






APPENDIces- Figures and Tables
Table 2: Linear Model Calculations
	Steel Type
	Carbon Content (weight %)
	Strength (MPa)
	

	

	

	


	

	
Predicted Strengths 
	

	



	1015
	0.15
	315
	-0.307
	0.095
	-115.111
	13250.568
	35.429
	
	332.482



	9531.536
	9531.536

	1020
	0.2
	330
	-0.257
	0.066
	-100.111
	10022.235
	25.806
	348.342
	6686.199
	6686.199

	1022
	0.22
	358
	-0.237
	0.057
	-72.111
	5200.012
	17.146
	354.686
	5688.934
	5688.934

	1030
	0.3
	345
	-0.157
	0.025
	-85.111
	7243.901
	13.429
	380.063
	2504.840
	2504.840

	1040
	0.4
	415
	-0.057
	0.003
	-15.111
	228.346
	0.873
	411.784
	335.900
	335.900

	1050
	0.5
	525
	0.042
	0.002
	94.889
	9003.901
	4.006
	443.504
	179.379
	179.379

	1060
	0.6
	483
	0.142
	0.020
	52.889
	2797.235
	7.522
	475.225
	2035.276
	2035.276

	1080
	0.8
	585
	0.342
	0.117
	154.889
	23990.568
	53.006
	538.667
	11784.327
	11784.327

	1095
	0.95
	515
	0.492
	0.242
	84.889
	7206.123
	41.784
	586.248
	24378.714
	24378.714



	Number of data
	9.00
	Slope
	317.21

	
 
	0.63
	Intercept
	284.90

	

	78941.89
	Correlation Coefficient
	0.89

	

	199.00
	Coefficient of Determination
	0.50

	
 
	0.46

	
 
	430.11

	
 
	0.28

	
 
	99.34

	TSS
	126250.21

	SSR
	63125.10

	SSE
	63125.10










Table 3: Summary calculation table
	Carbon Content
(%)
	Measured Strength
(MPa)
	Predicted Strength
(Linear)
	Predicted Strength
(Polynomial Degree=3)
	Predicted Strength
(Polynomial Degree=6)

	0.15
	315
	332.48
	319.98
	311.37

	0.2
	330
	348.34
	331.09
	348.71

	0.22
	358
	354.69
	337.21
	344.06

	0.3
	345
	380.06
	369.34
	337.53

	0.4
	415
	411.78
	420.99
	428.94

	0.5
	525
	443.51
	476.52
	513.30

	0.6
	483
	475.23
	526.38
	487.55

	0.8
	585
	538.67
	570.95
	584.50

	0.95
	515
	586.25
	518.57
	515.08

	 value for the regression
	0.80
	0.93
	0.99

	Interpolation: 0.33
	-
	389.58
	383.86
	355.28

	Extrapolation: 1.00
	-
	602.11
	478.41
	-298.34






	Regression Statistics

	Multiple R
	0.89422

	R Square
	0.79963

	Adjusted R Square
	0.771006

	Standard Error
	47.53613

	Observations
	9
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