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Introduction
	Predicting outcomes and solutions to a problem is very important aspect of an engineer’s job and such, engineers are very involved in developing and improving tools and methods useful in modern society. One such problem is determining the optimal composition of metals in alloy to create the optimal alloy. The purpose of this report is to conclude on whether there is a simple correlation between the carbon strength in steel and the strength of the alloy itself
Materials and Methods
	The analysis will be done by doing regressions of the data by using formulae and Excel software. A linear regression will be done using formulae and its descriptive statistics will be calculated  while Excel will be used to do a linear, cubic and a polynomial regression and then, a comparison will be done. 
Results
	The formulae results in a regression of y = 320.35x + 283.91 with a correlation coefficient of 0.899 and a coefficient of determination of 0.808. This is almost exactly the same as using Excel’s function. The regression’s done by Excel’s algorithm having a high coefficient of determination but the interpolation and extrapolation suggests otherwise.  
Discussion
	The purpose of the report is to determine whether the regression conducted are feasible and at first glance, they do. However, when substituting the number in, it can be observed that the formulae doesn’t exactly and that the extrapolation and interpolation is not accurate to what would be intuitively inferred. 
	The linear regression has the lowest coefficient of determination but is the most accurate and it is recommended when just predicting to use a linear regression. When comparing formulae calculations and Excel function, it can be concluded that the formulae is the same as what excel uses to calculate the information. 
	Lastly, since the regressions are inaccurate, it can be inferred that there is more to calculating the strength than its carbon content.  
Conclusions
	In conclusion, the regressions are inaccurate in making any conclusions and should not be used in this situation  but is important to make predictions but it is also noteworthy that math canoot be used to predict anything and that not everything has just one main factor that impacts it. 





APPENDIces- Figures and Tables
	Steel Type
	Carbon Content (weight %)
	Strength (MPa)
	

	

	

	


	

	
Predicted Strengths 
	

	



	1015
	0.15
	315
	 -0.308
	 0.0947
	 -115
	 13353
	 35.6
	 332
	 9720
	 288

	1020
	0.2
	330
	 -0.258
	 0.0664
	 -101
	 10111
	 25.9
	 348
	 6820
	 323

	1022
	0.22
	358
	 -0.238
	 0.0565
	 -72.6
	 5264
	 17.3
	 354
	 5800
	 13.1

	1030
	0.3
	345
	 -0.158
	 0.0249
	 -85.6
	 7319
	 13.5
	 380
	 2550
	 1230

	1040
	0.4
	415
	-0.058 
	 0.00334
	 -15.6
	 242
	 0.899
	 412
	 342
	 8.72

	1050
	0.5
	525
	 0.042
	 0.00178
	 94.4
	 8920
	 3.99
	 444
	 182
	 6550

	1060
	0.6
	483
	 0.142
	 0.0202
	 52.4
	 2750
	 7.46
	 476
	 2080
	 47.4

	1080
	0.8
	585
	 0.342
	 0.117
	 154
	 23853
	 52.9
	 540
	 12020
	 2008

	1095
	0.95
	519
	 0.492
	 0.242
	 88.4
	 7822
	 43.5
	 588
	 24860
	 4790

	
	Sum
	
	
	0.627
	
	79636
	201
	
	64380
	15256


Table 1: Summary of All Information used to calculation descriptive statistics of the data provided

	Information
	Value

	Slope: 
	320.3464277

	Standard Deviation (x)
	0.28003472

	Standard Deviation (y)
	99.77237983

	Y intercept: 
	283.9080798

	Sx
	0.093344907

	Sy
	33.25745994

	Correlation Coefficient.(manual)
	0.899127818

	SSR
	64380.37751

	SSE
	15255.84471

	TSS
	79636.22222

	Coefficient of Determination (manual)
	0.808430834

	
	

	Correlation Coefficient (Excel)
	0.899127818

	Coefficient of Determination (Excel)
	0.808430834


Table 2: Descriptive Statistics of Data Given Using Mathematical Formulae



	Carbon Content
(%)
	Measured Strength
(MPa)
	Predicted Strength
(Linear)
	Predicted Strength
(Polynomial Degree=3)
	Predicted Strength
(Polynomial Degree=6)

	0.15
	315
	332
	320
	307

	0.2
	330
	348
	331
	342

	0.22
	358
	354
	337
	360

	0.3
	345
	380
	370
	585

	0.4
	415
	412
	421
	1877

	0.5
	525
	444
	476
	5855

	0.6
	483
	476
	526
	15172

	0.8
	585
	540
	571
	70008

	0.95
	519
	588
	522
	182017

	 value for the regression
	0.8084
	0.9309
	0.9955

	Interpolation: 0.33
	-
	390
	384
	803

	Extrapolation: 1.00
	-
	604
	483
	244231


Table 3: Predictive Values Generated by Excel. The data for polynomial degree 6 is incorrect to a high degree

Graph 1: Linear Regression of Data

Graph 2: Cubic Regression of Data

Graph 3: Polynomial Regression of Data. This graph more reliable than what the calculations suggested 
Musawvir Linear Prediction of Strength 

y = 320.35x + 283.91
R² = 0.8084
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Musawvir Cubic Prediction of Strength

y = -1543.6x3 + 2038.5x2 - 341.26x + 330.22
R² = 0.9309
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Musawvir Polynomial Prediction of Strength 


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	Carbon Strength


Strength (MPa)
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