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Model fit quality indicators 

 

Comparison of observed and predicated data is typically used to judge the ability of 

models to adequately represent the process of interest. Some of the goodness-of-fit tests 

applied to multivariate regression models are based on the calculation of statistics such as 

the coefficient of determination (Equation S1), adjusted coefficient of determination 

(Equation S2), and the significance test of the regression model (F-test) (Equation S3). 

 

𝑅 = √1 −
∑(𝑌𝑖 − 𝑌̂𝑖)

2

∑(𝑌𝑖 − 𝑌̅)2
 

Where: 
𝑌̂𝑖 = 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 

𝑌̅ =
1

𝑛
∑ 𝑌𝑖 

 

However, the coefficient of determination (R) has the limitation that its value in-

creases and approaches one the more variables are included in the model, which is an 

undesirable characteristic. In an attempt to solve this problem, a correction to the degrees 

of freedom is applied to transform the value of R into an adjusted coefficient of determi-

nation 𝑅̅2 [1]. 

𝑅̅2 = 1 −

∑(𝑌𝑖 − 𝑌𝑖)
2

𝑑𝑓 𝑒𝑟𝑟𝑜𝑟

∑(𝑌𝑖 − 𝑌̅)2 
𝑑𝑓 𝑒𝑟𝑟𝑜𝑟

 

2.3.1. Significance Test of Regression Model (F-Test) 

F test is an estrict evaluation for regression equation, where the supposition is  

𝐻0: 𝛽1 = 𝛽2 = ⋯ = 𝛽𝑚 = 0 

 

If H0 is accepted, then the relationship of the proposed model and the independent 

variables x1, x2,…, xm  it is not significant. 

F test can be expressed as follows: 

 

𝐹 =
∑(𝑌̂𝑖 − 𝑌̅)

2
/(𝑚 − 1)

∑(𝑌𝑖 − 𝑌̂𝑖)
2

/(𝑛 − 𝑚)
 ~ 𝐹(𝑚 − 𝑎, 𝑛 − 𝑚) 

 

Where m-1 are the degrees of freedom of the regression variation and n-m represents 

the degrees of freedom of the residual variation. 

 

If F > F(m-1, n-m) then it is considered that there is a significant relationship between the 

variable y and the independent variables x1, x2,... xm under a level of significance [2]. 

 

All statistical analyzes described in section 2.3 were performed using Minitab 18 

software. 

 

  

(Equation S2) 

 

(Equation. S1) 
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Table S1. Access link to the databases of the model variables. 

Variable Meaning Link to the database of the data 

𝑦 Price of agave https://www.gob.mx/siap/documentos/siacon-ng-161430 

𝑥1 Number of plants available https://www.crt.org.mx/EstadisticasCRTweb/ 

𝑥2 The total production of tequila https://www.crt.org.mx/EstadisticasCRTweb/ 

𝑥3 Dollar exchange rate https://www.banxico.org.mx/SieInternet/ 

𝑥4 The total export of tequila https://www.crt.org.mx/EstadisticasCRTweb/ 

𝑥5 Annual accumulation precipitation 
https://smn.conagua.gob.mx/es/climatologia/temperaturas-y-lluvias/mapas-

diarios-de-temperatura-y-lluvia 

Table S2. Data of the selected independent variables. 

Data of the selected independent variables 

Year 
Plants available  

(thousands of Ton/year) 

Tequila production 

(millions of L/year) 

Dollar exchange rate 

($ mxn) 

The total export of tequila 

(millions of L/year) 

Annual precipita-

tion (mm) 

1999 780 191 10 97 692 

2000 615 182 9 99 632 

2001 443 147 9 76 671 

2002 414 141 10 88 792 

2003 413 140 11 102 736 

2004 530 176 11 109 1050 

2005 689 210 11 117 664 

2006 779 243 11 140 892 

2007 1054 284 11 135 837 

2008 1125 312 11 137 869 

2009 925 249 14 136 704 

2010 1015 258 13 153 940 

2011 998 261 12 164 602 

2012 881 253 13 167 669 

2013 757 227 13 172 1063 

2014 788 242 13 173 982 

2015 789 229 16 183 1146 

2016 942 273 19 198 926 

2017 956 271 19 213 946 

2018 1139 309 19 224 1076 

2019 1343 352 19 247 926 

2020 1407 374 21 287 874 
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