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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=
Solution
Ln (d)=ln()
Ln(d)=ln() + {t*  ln()}
B.
	t(hr)
	d(m)
	ln(d)

	0
	2
	0.693147

	1
	5
	1.609438

	2
	19
	2.944439

	3
	50
	3.912023

	4
	151
	5.01728

	5
	470
	6.152733

	6
	1435
	7.26892

	7
	4512
	8.414496

	8
	12936
	9.467769

	9
	41125
	10.62437

	10
	111021
	11.61747



[image: ]
b.
MATLAB CODE AND RESULT
commandwindow
clear
clc
format long g
flourish=xlsread('asignvi')
t=flourish(:,1)
d=flourish(:,2)
d=log(d)
[xr xc]= size(t)
t0=ones(xr, 1)
t1=[t0,t]
dove=regress(d,t1)

COMMANDWINDOW

flourish =

           0           2
           1           5
           2          19
           3          50
           4         151
           5         470
           6        1435
           7        4512
           8       12936
           9       41125
          10      111021


t =

     0
     1
     2
     3
     4
     5
     6
     7
     8
     9
    10


d =

           2
           5
          19
          50
         151
         470
        1435
        4512
       12936
       41125
      111021


d =

         0.693147180559945
           1.6094379124341
          2.94443897916644
          3.91202300542815
          5.01727983681492
           6.1527326947041
          7.26892012819372
           8.4144957931779
          9.46776940125694
          10.6243714880677
          11.6174746515896


xr =

    11


xc =

     1


t0 =

     1
     1
     1
     1
     1
     1
     1
     1
     1
     1
     1


t1 =

     1     0
     1     1
     1     2
     1     3
     1     4
     1     5
     1     6
     1     7
     1     8
     1     9
     1    10


dove =

         0.633465152361569
           1.1046177162803

>> 
[image: ]

RESULT:
[image: ]
[image: ]

C.
MATLAB CODE
commandwindow
clear
clc
format long g
flourish=xlsread('asignvi')
t=flourish(:,1)
d=flourish(:,2)
d=log(d)
[xr xc]= size(t)
t0=ones(xr, 1)
t1=[t0,t]
dove=regress(d,t1)
a0=dove(1)
a1=dove(2)
alpha= exp(dove(1))
beta=exp(dove(2))
ysim=a0+(a1*t)
r_val=corr(d, ysim)

MATLAB COMMANDWINDOW

flourish =

           0           2
           1           5
           2          19
           3          50
           4         151
           5         470
           6        1435
           7        4512
           8       12936
           9       41125
          10      111021


t =

     0
     1
     2
     3
     4
     5
     6
     7
     8
     9
    10


d =

           2
           5
          19
          50
         151
         470
        1435
        4512
       12936
       41125
      111021


d =

         0.693147180559945
           1.6094379124341
          2.94443897916644
          3.91202300542815
          5.01727983681492
           6.1527326947041
          7.26892012819372
           8.4144957931779
          9.46776940125694
          10.6243714880677
          11.6174746515896


xr =

    11


xc =

     1


t0 =

     1
     1
     1
     1
     1
     1
     1
     1
     1
     1
     1


t1 =

     1     0
     1     1
     1     2
     1     3
     1     4
     1     5
     1     6
     1     7
     1     8
     1     9
     1    10


dove =

         0.633465152361569
           1.1046177162803


a0 =

         0.633465152361569


a1 =

           1.1046177162803


alpha =

           1.8841280715276


beta =

          3.01807048903391


ysim =

         0.633465152361569
          1.73808286864186
          2.84270058492216
          3.94731830120246
          5.05193601748275
          6.15655373376305
          7.26117145004335
          8.36578916632364
          9.47040688260394
          10.5750245988842
          11.6796423151645


r_val =

          0.99984483235763

>> assigna

[image: ]
[image: ]
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  D.
From the manual, excel and matlab work:
A==== R=1
B==== R= 0.999655
[bookmark: _GoBack]C==== R=0.999844
E.
 comments on result (d)
The correlation coefficients are approximately the same for the a, b, and c.
For:
A==== R=1
B==== R= 0.999655
C==== R=0.999844
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