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Appendix–A: Regression Modeling of Experimental Data 

 

 

I) The Generalized Random Variable Linear Regression Model: 

 

The model equation can be written as:  
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With the standard error of the intercept as: 

 








 













Sn
MSS rese

2

0

1                                                              -------------------- (A2) 

 

Where: 

 

 


 
n

i
ixS

1

2
 

 

resMS  Residual Mean Square 
2

2






 
n

SS res  

 



225 
 





 SSSSS Totalres 1  

 

 

 

















n

i
i

n

i
ii

S

S

1

2

1
1                                                                 -------------------- (A3) 

 

 



n

i
iTotalSS

1

2
                                                                         -------------------- (A4) 

 

n

n

i
i




 1

 and 
n

n

i
i




 1                                                                 -------------------- (A5) 

 




10   

 

n = Number of observations 

 

  





2,2 n
t = “t” statistic 

 

I-2) Confidence bound on 


1  (100(1- ) % Estimate) is 11111  


 

 

With   















 12,2
1   en

St  

 

Where the standard error of the intercept is: 
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I-3) Interval Estimate of Expectation Value: 
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The interval bounds for this parameter are:  

 





































 22 

i

i

i

i
i

i                                              -------------------- (A8) 

 

With  
 











 









 Sn

MSt i
resn

2

2,2
2

1
  

 

I-4) New ‘Prediction’ Value: 

 

The expressions are: 
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I-5) Coefficient of determination for generalized regression equation is: 
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II) Constrained Random Variable Linear Regression Model: 

 

The model equation can be written as:  
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Where the standard error of the intercept is: 
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II-2) Interval Estimate of Expectation Value: 
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The interval bounds for this parameter are 

 





































 55 

i

i

i

i
i

i                                             -------------------- (A15) 

 

With  
 
















n

i
i

resi

n

MS
t

1

2

2

1,2
5   

 

II-3) New “Prediction” Value: 

 

The expressions are:  
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II-4) Coefficient of determination for constrained regression equation is: 
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Appendix–B: Formulations of Van’t Hoff Relation 

 

 

Two different derivations of the form of the “Van’t Hoff” expression are presented as 

below: 

 

# Derivation–1: 
 

The Clausius – Clapeyron equation is given by:  
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The above equation describes a vapor – condensed phase equilibrium of the form: 
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On the other hand (in our case), the reaction is considering of the form:  
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Now, at equilibrium at any temperature, 0 TG . This implies: 
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If )(0 TH T   and )(0 TST  , then Eqn. (B7) can write: 
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If one now applies Eqns. (B7) or (B8) to two temperatures T1 and T2, we can write, 
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At this point, it is to be noted that in the chemical equilibrium considered for Eq. (B7) or 

(B8), the vapor (gaseous) phase is placed on the left hand side of Eq. (B3). If in the 

condensation reaction considered by Eq. (B2), the vapor phase is placed on the left hand 

side as: 

 

liquidvapor                                                                                  --------------------- (B12)                                                                

 

Then, Clausius – Clapeyron equation will read: 
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On integration of above equation one obtains: 
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or between station temperatures T1 and T2, we can write: 
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# Derivation–2: 
 

The Van’t Hoff relationship can also deduce using the following two identities, 
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Now, from Eqns. (B3) and (B4), we have: 
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Plugging Eq. (B22) into Eqns. (B18) and (B19), we obtain; 
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Plugging Eq. (C24) into Eq. (C23), we obtain: 
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Note that, Eq. (B27) is of the form: 
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