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Abstract 

Purpose: The researcher generalizes regression of three variables to n-variable by induction method 

with the help of cofactor of a matrix so that it assist to the predictor and estimator to estimate and 

predict dependent variable with the help of independent variables as applied in the relationship 

between dependent variable GDP and independent variables agriculture, industry, and service sector 

by using the n-variable regression model at initial condition. This seems a highly applied tool. So, its 

verification for validity is most and it is attemped here. Design/methodology/approach: To verify the 

n-variable linear model, both the methods are applied for the same data and estimated the best fit of 

the line and checked after applying the correlation coefficient matrix method and multiple regression 

equation using deviations from mean, zero order correlation coefficients, and standard deviation, do 

the fluctuation existed in the line or not, is estimated. Findings/result: The estimation of dependent 

variable with the help of independents variables can be estimated through the regression model found 

to be valid. Originality/value: It is pure research and a useful tool for estimation for multiple 

variables has been developed and validated.  

 

Keywords: Application, estimation, matrix, n variable, validation  

 

 

INTRODUCTION  

The estimation of likely value of one variable from the known value of the other variable is 

regression analysis. The cause and effect relationship is clearly indicated through regression analysis. 

Linear regression model is just an association between a dependent variable and influenced variables. 

In our daily life, a single dependent variable is impacted by lot of independent variables so to 

overcome with the problem Chaudhary and Mishra (2021) [1] has developed a development of n-

variable regression model which is highly applicable technique to show the predictor and estimator 

can predict and estimate the impact of dependent variable on independent variables.  

 

Recently the model is applied in analysis of 

GDP using the n-variable regression model by 

Chaudhary and Mishra (2021) [2] where the 

association is shown up between GDP and 

influenced factors industry, agriculture, and 

services. Even in a recent study by Chaudhary and 

Mishra (2021) [3] on impact of agriculture on 

economic development of Nepal using statistical 

model, the least square method using the Aldrich et 

al. [4] and [5] concept which shows that 

agriculture has a significant positive impact on 

economic development of Nepal and agriculture is 

backbone for an economy without which the 

economy neither can function nor can be survived.  
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OBJECTIVES  

The main aim of the article is to develop an association between dependent variable and 

independent variables and verify whether the multiple regression equation using deviations from 

mean, zero order correlation coefficients, and standard deviation method and n-variable regression 

model gives the same model. If model will have fluctuation what is the fluctuated value.  

 

RESEARCH METHODOLOGY  

The linear relationship between n-variable is: 

𝐴11

𝜎1
𝑥1 +

𝐴12

𝜎2
𝑥2 + ⋯ … … … … . . +

𝐴1𝑛

𝜎𝑛
𝑥𝑛 = 0  

where; 𝐴11,  𝐴12....,  𝐴1𝑛  are cofactor of correlation coefficient matrix and can be computed by  

Aij=(-1)i+jMij , 𝜎1 ,  𝜎2 ,....,  𝜎𝑛  are standard deviation of the individual data and computed by  

(𝜎𝑖) = √
1

𝑁
∑ (𝑥𝑖 − 𝑥̅)2𝑁

𝑖=1  ,𝑥𝑖 = 𝑋𝑖 − 𝑋̅𝑖 

 

The linear relationship between 3-variable is: 

𝐴11

𝜎1
𝑥1 +

𝐴12

𝜎2
𝑥2 +

𝐴13

𝜎3
𝑥3 = 0 ......(i)  

where; 𝐴11,  𝐴12 are cofactors of correlation coefficient matrix, 𝜎1, 𝜎2 are standard deviation of the 

individual data, 𝑥𝑖 = 𝑋𝑖 − 𝑋̅𝑖. Here, one can find the cofactors of correlation coefficient matrix, mean 

and standard deviation of each data and establish the linear relationship between regressed and 

regressor variable (Chaudhary and Mishra, 2021) [1]. 

 

The multiple regression equation using deviations from mean, zero order correlation coefficients 

and standard deviation.  

(𝑋1 − 𝑋̅1) = 𝑏12.3(𝑋2 − 𝑋̅2) + 𝑏13.2(𝑋3 − 𝑋̅3)  

Now,  

𝑏12.3 =
𝜎1(𝑟12−𝑟13𝑟23)

𝜎2(1−𝑟23
2 )

  

𝑏13.2 =
𝜎1(𝑟13−𝑟12𝑟23)

𝜎3(1−𝑟23
2 )

  

 

SOURCE OF DATA  

The Ministry of Finance is the main source of data, with the help of n-variable regression model 

and multiple regression equation using deviations from mean, zero order correlation coefficients and 

standard deviation, a model will be generated.  
 

RESULT AND DISCUSSION  

To verify the n-variable linear model both the method is applied for the same data and estimated the 

best fit of the line and checked after applying the correlation coefficient matrix method and multiple 

regression equation using deviations from mean, zero order correlation coefficients and standard 

deviation, do the fluctuation existed in the line or not is estimated (Table 1). 
 

Under calculation:  

Mean (𝑋̅1) =
∑ 𝑋1

𝑁𝑜.𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒𝑠 𝑖𝑛 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠
=

21.6

5
= 4.32   

Similarly, Mean (𝑋̅2) = 6.678 and Mean (𝑋̅3) = 2.896  
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Standard deviation (𝜎1) = 4.34284 

Similarly, (𝜎2) =8.40522 and (𝜎3) =10.3202  

 

Table 1. Annual growth rate of GDP by  

construction and manufacturing.  

Year GDP 

(X1) 

Construction  

(X2) 

Manufacturing 

(X3) 

2015/16 0.43 0.12 –9.51 

2016/17 8.98 18.68 16.83 

2017/18 7.62 12.1 9.21 

2018/19 6.66 7.48 6.52 

2019/20 –2.09 –4.99 –8.57 

Source: Ministry of Finance [6]  

 

A person’s correlation coefficient whose value lies between –1 and 1 inclusively can be computed 

by the formula [7]  

𝑟 =
𝑛 ∑ 𝑋𝑌−(∑ 𝑋)(∑ 𝑌)

√𝑛 ∑ 𝑋2−(∑ 𝑋)2√𝑛 ∑ 𝑌2−(∑ 𝑌)2
  

Using the formula for computation, one can find all the associative values,  

𝑟11 = 1 , 𝑟22 = 1, 𝑟33 = 1 , 𝑟12 = 𝑟21 = 0.96432 ,𝑟23 = 𝑟32 = 0.96726 and 𝑟13 = 𝑟31 = 0.9639  

Let us represent these in matrix form say that matrix as correlation coefficient matrix as  

𝐴 = [
1 0.96432 0.9639

0.96432 1 0.96726
0.9639 0.96726 1

]  

and its cofactor matrix is  

𝐴 = [
0.064 −0.032 −0.031

−0.032 0.071 −0.038
−0.031 −0.038 0.07

]  

Substituting all the necessary values in (i) we get  

𝐴11

𝜎1
(𝑋1 − 𝑋̅1) +

𝐴12

𝜎2
(𝑋2 − 𝑋̅2) +

𝐴13

𝜎3
(𝑋3 − 𝑋̅3) = 0  

⇒
0.064

4.34
(𝑋1 − 21.6) +

−0.03

8.41
(𝑋2 − 6.68) +

−0.03

10.32
(𝑋3 − 2.89) = 0  

⇒ 0.015𝑋1 − 0.004𝑋2 − 0.003𝑋3 − 0.319 + 0.024 + 0.008 = 0 

⇒0.015𝑋1 − 0.004𝑋2 − 0.003𝑋3 − 0.287 = 0............(A)  

 

Let us test with the help of multiple regression equation using deviations from mean, zero order 

correlation coefficients and standard deviation. Under this method suppose the model is  

(𝑋1 − 𝑋̅1) = 𝑏12.3(𝑋2 − 𝑋̅2) + 𝑏13.2(𝑋3 − 𝑋̅3).......(ii) [8]  

Now,  

𝑏12.3 =
𝜎1(𝑟12−𝑟13𝑟23)

𝜎2(1−𝑟23
2 )

=
0.064(0.96432−0.9639×0.96726)

8.41(1−(0.96726)2)
= 0.004  

𝑏13.2 =
𝜎1(𝑟13−𝑟12𝑟23)

𝜎3(1−𝑟23
2 )

=
0.064(0.9639−0.96432×0.96726)

10.32(1−(0.96726)2)
= 0.003 
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Then (ii) reduces to  

(𝑋1 − 4.32) = 0.004(𝑋2 − 6.678) + 0.003(𝑋3 − 2.896)  

⇒ 𝑋1 − 0.004𝑋2 − 0.003𝑋3 − 4.32 + 0.027 + 0.009 = 0  

⇒ 𝑋1 − 0.004𝑋2 − 0.003𝑋3 − 4.284 = 0 ............(B)  

 

Equations (A) and (B) are nearly identical but some fluctuation is seen between (A) and (B), the 

reason behind it is due to decimal, If any of variance of residual occurred then it can be computed 

with the help of 𝜎𝑖
2 𝐴

𝐴𝑖𝑖
, Where A is the determinant of correlation coefficient matrix, Aii is cofactor of 

aii position and 𝜎𝑖
2 is variance of the dependent variable [9].  

 

CONCLUSION  

The estimation of dependent variable with the help of independents variables can be estimated 

through the regression model. In our daily life, lot of independents variables affects dependent 

variable. To estimate it we have new model i.e. 
𝐴11

𝜎1
𝑥1 +

𝐴12

𝜎2
𝑥2+… … … … … . . +

𝐴1𝑛

𝜎𝑛
𝑥𝑛 = 0. If variance 

of residual (error) occurred then it can be computed with the help of 𝜎𝑖
2 𝐴

𝐴𝑖𝑖
.  
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