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:   Pump,       

Stress,   Gas,      Curv, 

    Water,   H,   Product, 

    Paraffin,     
 (H19, H22, H25),   Month,      Kv.  

 563,    .     
Python    scikit-learn (  0.19.1) [3]. 

           -  
  (80%)    (20%).      

 є   R
2.      

    (  RandomForestRegressor n_estimators=[50, 150], 

max_depth=[3, 5],  GradientBoostingRegressor n_estimators=[50, 150], 

learning_rate=[0,01, 0,6], max_depth=[3, 5])      
     differential_evolution   SciPy (  

1.0.0) [4].      (   R
2
) 7-  

  .    RandomForestRegressor: 
n_estimators=133, max_depth=5.      20%  

 є   R
2=0,74.    

GradientBoostingRegressor: n_estimators=120, learning_rate=0,15, max_depth=4. є 
  R

2=0,89.    feature_importances_  
GradientBoostingRegressor   : Product - 0,19, Gas - 0,14, H - 0,12, 

H25 - 0,12, H19 - 0,10, H22 - 0,09, Water - 0,09, Stress - 0,08, Month - 0,03, Pump - 0,02, 

Paraffin - 0,02, Curv - 0,01.  . 1 ,   є    
   Kv<4,     Kv>4. 

    .   Kv<=4   
   (Kvcat=0),    Kv>4 -   

(Kvcat=1).         . 
     RandomForestClassifier (n_estimators=121, 

max_depth=5)   GradientBoostingClassifier (n_estimators=120, learning_rate=0,38, 

max_depth=5). 

  1        . 
     2x2.     N є 

 Kvcat=0,  P -  Kvcat=1.  T є,   є ,  
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F -  є.        
)/()( FPFNTPTNTPTN  ,  )/( FPTPTP  ,  )/( FNTPTP  , F1-  

( є    ) [1].      
FN ( ,     ),     

    .     
   (    - ) 

RandomForestClassifier (0,94)  GradientBoostingClassifier (0,99).    
GradientBoostingClassifier: Product - 0,09, H - 0,08, Gas - 0,07, Stress - 0,07, H25 - 0,06, H22 - 

0,06, Water - 0,05, H19 - 0,04, Pump - 0,01, Month - 0,01, Curv - 0,01, Paraffin - 0,01. 

 
. 1   Kv   Kv'      

GradientBoostingRegressor: □ - ;  - 25%-75%;  - 1%-99% 

 1        
RandomForestClassifier  GradientBoostingClassifier    

        

  0 1   F1-   

RandomForest  0 TN=51 FP=10 0,89 0,84 0,86 61 

 1 FN=6 TP=46 0,82 0,88 0,85 52 

GradientBoosting  0 TN=56 FP=4 0,95 0,93 0,94 60 

 1 FN=3 TP=50 0,93 0,94 0,93 53 

,   GradientBoosting     (0,89  
  0,94  )       

     . 
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3. Documentation scikit-learn: machine learning in Python  scikit-learn 0.19.1 documentation 

[Electronic resource]. – Mode of access: http://scikit-learn.org/0.19/documentation.html 

4. SciPy  SciPy v1.0.0 Reference Guide [Electronic resource]. – Mode of access: 

https://docs.scipy.org/doc/scipy-1.0.0/reference/ 
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