
PAIR LINEAR REGRESSION EQUATION: xbby x 10
~   

 Example. Investigate the dependence between the variables x  and y , if data are given as: 

 

ix  1 1,5 2 2,5 3 

iy  2,15 2,3 2,6 2,8 2,5 

 

STEP 1. Let’s fill in this table: 

 

№ ix  iy  2
ix  ii yx  

2
iy  iy~  ii yy ~   2~

ii yy   
i

ii

y

yy ~
 

i

ii

y
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1 1 2,15 1 2,15 4,6225 2,23 -0,08 0,0064 -0,0372 0,0372 

2 1,5 2,3 2,25 3,45 5,29 2,35 -0,05 0,0025 -0,0217 0,0217 

3 2 2,6 4 5,2 6,76 2,47 0,13 0,0169 0,05 0,05 

4 2,5 2,8 6,25 7 7,84 2,59 0,21 0,0441 0,075 0,075 

5 3 2,5 9 7,5 9 2,71 -0,21 0,0441 -0,084 0,084 

Σ 10 12,35 22,5 25,3 33,5125   0,114  0,2679 

 



STEP 2. Let’s find numerical characteristics: 
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5125,332 y , 71,05,02  хх   

  5,025,4 2222  xxx ,   71,05,02  xx   

  6016,047,27025,6 2222  yyy ,   7756,06016,02  yy  , 

12,047,2206,5  yxxyxy  

 

STEP 3. Let’s calculate coefficients: 
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                  99,1224,047,210  xbyb  

 

 

The theoretical regression equation is    xy x 24,099,1~     (the regression equation of y  upon x ) 

 

Explanation: the coefficient    24,01 b     shows the increasing X by 1 unit gives the increasing Y by 0,24 units.  



STEP 4. Let’s plot the empirical data and the regression equation: 

 

ix  
iy~  

1 2,23 

3 2,71 

 

 

 

STEP 5. The correlation coefficient: 

 

  

 

Since this coefficient r is greater than 0.7 ( 7,0xyr ), then this linear correlation is strong (сильная).  
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STEP 6. The mean error: 
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The mean error А  is less than 10% (the allowable limit) then we can use this equation for a forecasting. 

 

STEP 7. The determination coefficient: 

 

 

It means that 55,82% of the total variation in y can be explained by the linear relationship between x and y (as described by the regression 

equation). The other 44,18% of the total variation in y remains unexplained. 

 

STEP 8. F-test (Fisher test) for verification of a statistical significance of an equation: 
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The tabular value:  

 

5582,07471,0 222  xyrR
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Let’s compare with the tabular value:   emptabl FF               or 

Conclusion: the hypothesis H0 is accepted, i.e. the statistical nonsignificance of this regression equation is accepted with 95%.. 

 

STEP 9. The variance and the root-mean square deviation of residuals (остаточная дисперсия): 
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195,0038,02 
residualsresiduals   

 

 

STEP 10. The forecasting value: let’s take x=4 

95,2424,099,1~
4 xy  

 

79,31,10 



Fisher table 

 

 


