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Appendixes 

Appendix A. Values for model parameters. 

Table A1 Values for model parameters of CSTR system. 

Constant Value 

𝐶𝐶𝐴𝐴0  0.8 

𝑘𝑘0,𝑗𝑗∈{1,..,4}  [1.0, 0.7, 0.1, 0.006]𝑇𝑇 

� 𝐸𝐸
𝑅𝑅𝑇𝑇0
�
𝑗𝑗∈{1,…,4}

  
[8.33,10.0,50.0,83.3]𝑇𝑇 

Appendix B. Model hyperparameters. 

Table B1 Candidate models 𝑓𝑓𝑖𝑖 and their hyperparameters 𝜂𝜂𝑖𝑖. 

𝑓𝑓𝑖𝑖 𝜂𝜂𝑖𝑖 

Polynomial 

regression 
Polynomial degree ∈ {1, … ,10} 

SVR 

Polynomial degree ∈ {1, … ,10}. 

C ∈ [1,3]. 

𝜖𝜖 ∈ [0,0.3]. 
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DT 

regression 

Polynomial degree ∈ {1, … ,10}. 

Min samples split ∈ {2, … ,40}. 

Min samples leaf ∈ {1, … ,20}. 

Max features ∈ {‘Square root’, ‘Log 2’, ‘None’}. 

ET 

regression 

Polynomial degree ∈ {1, … ,10}. 

Min samples split ∈ {2, … ,15}. 

Min samples leaf ∈ {1, … ,10}. 

Number of estimators ∈ {70, … ,100}. 

GB 

regression 

Polynomial degree ∈ {1, … ,10}. 

Min samples split ∈ {2, … ,40}. 

Min samples leaf ∈ {1, … ,20}. 

Number of estimators ∈ {50, … ,100}. 

Learning rate ∈ [0.01,0.2]. 

Appendix C. Tuned parameters for NMPC. 

Table C1 Tuned parameters for NMPC. 

Property Value 

𝑚𝑚  1 

𝑝𝑝  5 

Jacobian 2-point 

Bounds for 𝑞𝑞 [0.6, 0.9] 

Bounds for 𝑇𝑇 [0.8, 1.1] 

Bounds for Δ𝑞𝑞 [−0.05, 0.05] 

Bounds for Δ𝑇𝑇 [−0.02, 0.02] 

𝑄𝑄  diag([100, 300]) 

𝑅𝑅  diag([10, 100]) 

ODE solver RK23 

Optimizer SLSQP 

Appendix D. HO results. 

Table D1 Candidate models 𝑓𝑓𝑖𝑖 and their tuned hyperparameters 𝜂̂𝜂𝑖𝑖. 

𝑓𝑓𝑖𝑖 𝜂̂𝜂𝑖𝑖 Validation 𝑅𝑅2 

Polynomial regression Polynomial degree = 7.  0.559 

SVR 

Polynomial degree = 4. 

C = 2.27. 

𝜖𝜖 = 0.02.  

0.542 

DT regression 

Polynomial degree = 1. 

Min samples split = 38. 

Min samples leaf = 10.  

Max features = “None”. 

0.462 



ET regression 

Polynomial degree = 1. 

Min samples split = 15. 

Min samples leaf = 1.  

Number of estimators = 98.  

0.523 

GB regression 

Polynomial degree = 2. 

Min samples split = 4. 

Min samples leaf = 14.  

Number of estimators = 99. 

Learning rate = 0.2. 

0.513 
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