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Introduction
As engineers it is imperative to know how to deal with problems with more than one variable, problems that use bivariate data. The purpose of this lab is to predict the strengths of two new steels and their carbon content. The strength of the two new steels in relation to the content of carbon is measured using regression, one is 0.33wt% and the other is 1.00wt%. During this lab bivariate statistics is used to test relationships between two connected variables.   least-squares regression is a useful tool used to determine if there is a linear relationship between the dependent and the independent variables. 
Materials and Methods
The data presented are measured yield strengths of different steels. This data is used to find the correlation of coefficient, the coefficient of determination, the slope, the intercept, the mean, the standard deviation and the sum. Using this data three graph are then plotted, a linear model, a third-degree model and a sixth-degree model. 
Results
The results are shown in the appendices, the first table labelled table 2 shows the calculations for the linear model as well as the total sum of square (TSS), the sum of squares from regression (SSR), and the sum of residue squared errors (SSE). The second table labelled as table 3 shows the predicted strength for all three models (Linear, Third degree and sixth degree). Three graphs were also shown with the equations and coefficient of determination shown on all three of them. 
Discussion
The correlation coefficient is 0.883841 and the coefficient of determination is 0.781175. the r value is close to one this means that the x value is large when the y value is large, and the x value is small while the y value is small. This also means that the plot of (x,y )is tightly packed, this is known as a good positive correlation. According to the coefficient of determination about 78% of the values can be explained using a linear relationship.  The values for the correlation coefficient and the coefficient of determination are the same for excel and the manual calculations. The best regression line is the one given by the linear relationship. This is because of it creates the line that best regression line which minimizes the sum of the squared deviation of the data from the line. The polynomial curves show that after a period of time the strength starts to go down with an increase of carbon content.  An extrapolated value shows this decline. The new predicted strengths of 1.0wt% and 0.33wt% are 597.81 Mpa and 389.48 Mpa respectively, these values were derived using the linear regression relationship because this equation best describes the relationship between the strength and carbon content.
Conclusions
The purpose of this lab was to predict the strength of two new steels with 0.33wt% and 1.00wt% using regression. The linear relationships determined from the data given and the correlation and regression are y = 310.93x + 286.88 for the linear model, 1681.6x3 + 2226.2x2 - 415.69x + 338.5 for the third-degree model and -429480x6 + 1E+06x5 - 2E+06x4 + 943869x3 - 289544x2 + 43519x - 2178.8 for the linear model. The sixth order relationship showed the strongest values while the other two decreased with an increasing carbon content. This shows that the more the carbon content the stronger the steel becomes. 

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

	

	

	


	

	
Predicted Strengths 
	

	



	1015
	0.15
	315
	-0.307
	 0.094727
	 
-114.22

	13046.72
	 
35.15506
	333.5195
	9159.011
	342.9719

	1020
	0.2
	330
	 -0.257
	 0.066449383

	 -99.222
	9845.049
	 25.57728395
	349.066
	6425.02
	363.5124

	1022
	0.22
	358
	 -0.237
	 0.056538272

	 -71.222
	5072.605
	 16.93506173
	355.2846
	5466.772
	7.373397

	1030
	0.3
	345
	 -0.157
	 0.024893827

	 -84.222

	7093.383
	 13.28839506
	380.159
	2407.2
	1236.155

	1040
	0.4
	415
	-0.057
	 0.003338272

	 -14.222
	202.2716
	 0.821728395
	411.252
	322.9289
	14.0475

	1050
	0.5
	525
	 0.042
	 0.001782716

	 95.77

	9173.383
	 4.043950617
	442.345
	172.2073
	6831.849

	1060
	0.6
	483
	 0.142
	 0.02022716

	 53.777

	2892.049
	 7.648395062
	473.438
	1955.035
	91.43184

	1080
	0.8
	585
	  0.342
	 0.117116049

	 155.77
	24266.72
	 53.31061728
	535.624
	11321.34
	2437.989

	1095
	0.95
	507
	 0.497
	 0.242282716
	 77.777
	6049.383
	 38.28395062
	582.2635
	23421.63
	5664.594


* This value is 500 + the last two digits of your student number.
	Number of data
	9
	Slope
	310.9312


	
 
	0.627356

	Intercept
	286.8848


	

	77641.56

	Correlation Coefficient
	0.883841


	

	195.0644

	Coefficient of Determination
	0.781175


	
 
	0.457778


	
 
	429.2222

	
 
	0.280035


	
 
	98.51495


	TSS
	77641.56


	SSR
	60651.63


	SSE
	16989.92





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
	333.5195
	320.5606
	78.41333

	0.2
	330
	349.066
	330.9572
	-413.295

	0.22
	358
	355.2846
	336.8906
	-786.684

	0.3
	345
	380.159
	368.7478
	-3780.69

	0.4
	415
	411.252
	420.7936
	-13409.8

	0.5
	525
	442.345
	477.005
	-35282.3

	0.6
	483
	473.438
	527.2924
	-77905.4

	0.8
	585
	535.624
	569.7368
	-273516

	0.95
	507*
	582.2635
	510.9782
	-583838

	 value for the regression
	0.7812
	0.928
	0.9875

	Interpolation: 0.33
	-
	389.4869
	383.3238
	-5788.59

	Extrapolation: 1.00
	-
	597.81
	467.41
	-733815












Calculation for Coefficient of Determination
= 0.781174798

Calculation of correlation coefficient:






Elizabeth's Linear Model


0.15	0.2	0.22	0.3	0.4	0.5	0.6	0.8	0.95	315	330	358	345	415	525	483	585	507	Carbon content( weight%)


strength(Mpa)



Elizabeth's Third order Model


0.15	0.2	0.22	0.3	0.4	0.5	0.6	0.8	0.95	315	330	358	345	415	525	483	585	507	Carbon content (weight%)


strength(Mpa)



Elizabeth's sixth order Model


0.15	0.2	0.22	0.3	0.4	0.5	0.6	0.8	0.95	315	330	358	345	415	525	483	585	507	Carbon content(weight%)


Strength(Mpa)
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