
Estimation of Regression Line (Best-fit line) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The regression line (best fit line) has to pass through the points ( �̅�, �̅� ) and intercept 

of y-axis when x = 0. 

 

 

 

 

 

 

 

 

 

 

 



Example: The following data were obtained from an experimental study on total 

colour change (TCC) of peach puree during drying at 110⁰C for 80 min. 

Time (min), t 0 20 40 60 80 

TCC 0 2 4 6 9 
 

a) Determine the regression equation [TCC = f(t)] of best fit line that represents the 

experimental data. 

b) Draw the best-fit line represented by the regression equation on a hypothetical 

graph. 

c) Find correlation coefficient. 

d) Predict the TCC at 70th minutes of drying process. 

e) What is the error of estimation when t = 60 min ?  

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALYSIS OF VARIANCE (ANOVA) 

ANOVA technique is concerned with testing a hypothesis about several means (at 

least more than two means). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANOVA With Equal Replications 

Number of observations must be the same at all factor levels. 

Example: Color change of strawberry was measured during one week of storage at 

different temperatures. Does the storage temperature have significant effect on the 

color change of strawberry stored at various temperatures for one week ? 

Test for significance at 0.05 significance level. 

 

 



Factor (i): 
Temp. level 

Replicate (j)   

1 2 3 4 

68°F 10 12 10 9   

72°F 7 6 7 8   

76°F 3 3 5 4   
 

 

 

 

 

 

Solution: 

 

 

 

 

 

ANOVA Table 

Source of variation Sum of squares 
(SS) 

d.f. Mean Squares 
(MS) 

Fcalc 

Among groups (A): 
(Factor) 

SSA d.f.A MSA = 
𝑺𝑺𝑨

𝒅.𝒇.𝑨
  

𝑴𝑺𝑨

𝑴𝑺𝑾
 

Within groups (W): 
(Error) 

SSW d.f.W MSW = 
𝑺𝑺𝑾

𝒅.𝒇.𝑾
 

Total SST d.f.T  
 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

ANOVA Table 

Source of variation Sum of squares 
(SS) 

d.f. Mean Squares 
(MS) 

Fcalc 

Factor (Temp.)  

 

   

Error  

 

  

Total  
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: The scores of shooting at a target by different sighting methods (right eye 

open, left eye open, both eyes are open) are shown in the table below. Test if there 

is no advantage in using one sighting method over the others. Use 0.05 significance 

level. 

Sighting method Replicate  
Total    1        2        3       4       5 

Right eye open    2        0        8       2       4  

Left eye open    0        7        6       3       10  

Both eyes open    6        4        6       1        11  

Total   

 

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ANOVA Table 

Source of variation Sum of squares 
(SS) 

d.f. Mean Squares 
(MS) 

Fcalc 

Factor (Method)  

 

   

Error  

 

  

Total  
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANOVA With Unequal Replications 

In experimental work one often loses some of the desired observations. For 

example, an experiment might be conducted to determine if college students obtain 

different grades on the average for classes meeting at different semesters. It is 

entirely possible to conclude the experiment with unequal numbers of students in 

the different semesters. 

A slight modification of sum of squares formulas is needed. 

 



 

Group 
(Factor) 

Number of replicates Total 
Ti 1 2 3 . . n 

1 X11 X12 X13 . . X1n T1 

2 X21 X22 X23 . . X2n T2 

3 X31 X32 X33 . . X3n T3 

. . . . . . . . 

. . . . . . . . 
r Xr1 Xr2 Xr3 . . Xrn Tr 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Example: It is suspected that higher-priced automobiles are assembled with greater 

care than lower-prised automobiles. To investigate whether there is any basis for 

this feeling, a large luxury model A, a medium size sedan B and a subcompact 

hatchback C were compared for defects when they arrived at the dealer’s 

showroom. All cars were manufactured by the same company. The numbers of 

defects for several of the three models are recorded in the following table: 

Car 
Model 

Number of defects (ni) Total 
Ti 1 2 3 4 5 6 

A 4 7 6 6    

B 5 1 3 5 3 4  

C 8 6 8 9 5   

 

 

Test the hypothesis at the 0.05 level of significance that the average number of 

defects is the same for the three models. 

Solution: 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

ANOVA Table 

Source of variation Sum of squares 
(SS) 

d.f. Mean Squares 
(MS) 

Fcalc 

Factor (A): 
Car Model 

 

 

   

Error (W)  

 

  

Total  
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


