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Introduction
The purpose of this lab is to use graphing and statistics to develop a regression equation which will predict the strengths of two new types of steel based on carbon content.
Materials and Methods
The lab provides sample tests done on steel based on their carbon content.  Using the measurements provided, a line of best fit is calculated. A table of values (Table 2) is then completed using MS Excel for the arithmetic. The correlation coefficient and Coefficient of determination for the data is then calculated using the equations provided in class. All of the calculated values are then checked against the values produced with Excel’s “regression” function. Plots are then constructed from the linear regression equation as well as third and six order polynomial lines of best fit. Using these three equations, the strength of the two new types of steel can be calculated. 
Results
The slope for the linear regression was found to be 326.981 with a y-intercept at 279.98. The correlation coefficient was found to be 0.9248. The coefficient of determination was found to be 0.8553. According to the linear model, steel with a carbon content of .33% would have a strength value of 387.89 MPa and a content of 1% would have a strength value of 606.96 MPa. According to the third order polynomial model of the data, the .33% carbon steel would have a strength value of 381.04 MPa and the 1% carbon would have a strength value of 499.79 MPa.  According to the sixth order polynomial model of the data, the .33% carbon steel would have a strength value of 358.01 MPa and the 1% carbon would have a strength value of -158.74 MPa.
Discussion
The data shows us that a higher order regression equation does not always mean a more accurate prediction. While it looks like the sixth order regression is holding truer to the data points, we can see that it is predicting a negative strength value if the steel has a 1% carbon content.  This result seems unreasonable so this equation cannot be trusted.  The third order regression equation seems to be better except that the only value that predicts the decrease in strength due to carbon content is the last value. It cannot be proven that this data point isn’t an obvious outlier. Without further data past the last point, the safest estimate for the steel strength is the linear regression. 

Conclusions
After investigating the data provided regarding the strength of steel verses the carbon content, it appears that the steel with a carbon content of .33% will have a strength value of 387.89 MPa and a content of 1% would have strength of 606.96 MPa.
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4)
Using the CORREL and RSQ function in excel, the following results were obtained:
Excel CORREL: 0.924827
Excel RSQ: 0.8553046
This Is very close to my calculated values. 
5)
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	Regression Statistics
	
	
	
	

	Multiple R
	0.9248268
	
	
	
	

	R Square
	0.85530461
	
	
	
	

	Adjusted R Square
	0.83463384
	
	
	
	

	Standard Error
	40.26218
	
	
	
	

	Observations
	9
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	1
	67074.69803
	67074.7
	41.37749
	0.000356109

	Residual
	7
	11347.30197
	1621.043
	
	

	Total
	8
	78422
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%

	Intercept
	279.982041
	26.8627186
	10.4227
	1.63E-05
	216.4618051

	X Variable 1
	326.980978
	50.83237625
	6.432534
	0.000356
	206.7815087




	Upper 95%
	Lower 95.0%
	Upper 95.0%

	343.5022769
	216.4618051
	343.5022769

	447.180448
	206.7815087
	447.180448



My m value is the same as well as the y intercept. The correlation coefficient is the same as well as the coefficient of determination. 
6)
The lower 95% confidence level for the slope is 206.78
The upper 95% confidence level for the slope is 447.18
The lower 95% confidence level for the y-intercept  is 216.46
The upper 95% confidence level for the y-intercept is 343.50
7-11)
	Carbon content (%)
	Strength (Mpa)
	Predicted Strength (linear)
	Predicted Strength (Polynomial Degree = 3)
	Predicted Strength (Polynomial Degree=6)

	
	
	
	
	

	
	
	
	
	

	0.15
	315
	329.02919
	321.0156625
	312.1094401

	0.2
	330
	345.37824
	331.2812
	346.5560512

	0.22
	358
	351.91786
	336.9927992
	343.6984069

	0.3
	345
	378.07633
	367.2583
	341.8428758

	0.4
	415
	410.77443
	416.5196
	423.0168704

	0.5
	507
	443.47253
	470.2925
	499.583125

	0.6
	483
	476.17063
	519.8044
	485.6307776

	0.8
	585
	541.56682
	570.9548
	584.3387008

	0.95
	529
	590.61397
	532.8862625
	528.7186134

	R^2 value for the regression
	0.8553
	0.9504
	0.99

	Interpolation:0.33
	387.88576
	381.0410023
	358.0131264

	Extrapolation: 1.00
	606.96302
	499.79
	-158.74





