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16/ENG04/058
ELECTRICAL/ELECTRONICS ENGINEERING
Question 1 [20 Marks] 
If the dynamics of a crude oil spreading system is described by the expression given in Equation (1), where d is the distance of spread, α and β are model constants, and the time-series data generated from the experiments carried out on the system are as given in Table 1, estimate the values of α and β, 
(a) manually, 
(b) with the aid of Microsoft Excel using the regression tool,
(c) with the aid of MATLAB using the regress command, and 
(d) in each of the cases (a) to (c), estimate the values of the  (i) correlation coefficient (R), (ii) square of the correlation coefficient (R2), and
(e) comment on the results obtained in (d). 
 
d =αβt           (1)
Solution 
Ln(d) = ln(αβt )
Ln(d) = ln(α) + ln(βt)
Ln(d ) = ln(α) + t*ln(β)
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	SUMMARY OUTPUT
	 
	
	
	
	
	
	
	

	 
	 
	
	
	
	
	
	
	

	Regression Statistics
	 
	
	
	
	
	
	
	

	Multiple R
	0.94809
	
	
	
	
	
	
	

	R Square
	0.898874
	
	
	
	
	
	
	

	Adjusted R Square
	0.887638
	
	
	
	
	
	
	

	Standard Error
	1.228249
	
	
	
	
	
	
	

	Observations
	11
	
	
	
	
	
	
	

	 
	 
	
	
	
	
	
	
	

	ANOVA
	 
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	120.6841348
	120.6841
	79.99767
	8.98391E-06
	
	
	

	Residual
	9
	13.57736098
	1.508596
	 
	 
	
	
	

	Total
	10
	134.2614958
	 
	 
	 
	
	
	

	 
	 
	 
	 
	 
	 
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	-1.26179
	0.908330146
	-1.38914
	0.198199
	-3.316579543
	0.7929915
	-3.31658
	0.792992

	ln I
	4.662347
	0.521273792
	8.944142
	8.98E-06
	3.483143332
	5.8415498
	3.483143
	5.84155



c. 
commandwindow
clear
clc
format long g
teacher=xlsread('ebezina')
t=teacher(:,1)
d=teacher(:,2)
d=log(d)
[xr xc]=size(t)
t0=ones(xr,1)
t1=[t0,t]
grace=regress(d,t1)


grace =

         0.633465152361569
           1.1046177162803
d. for all cases R is approxiamately  equals to rsquared which is 1.
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