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            Abstract

            
               
The COVID-19 pandemic affecting planet Earth has had a peculiar development in our country. Objective: The objective of the
                  research was to model, using the Regressive Objective Regression (ROR) methodology, a set of parameters (deaths, critical,
                  severe, confirmed and new cases) inherent to the SARS CoV-2 COVID-19 pandemic, so far in 2020 in Cuba. The parameters analyzed
                  were: deaths, serious, critical, confirmed and new cases, in the municipality of Santa Clara, Villa Clara and Cuba. The modeling
                  used was Regressive Objective Regression (ROR) modeling, which is based on a combination of Dummy variables with ARIMA modeling.
                  In the ROR methodology, dichotomous variables DS, DI and NoC are created in a first step, and then the module corresponding
                  to the Regression analysis of the statistical package SPSS version 19.0 is executed, specifically the ENTER method where the
                  predicted variable and the ERROR are obtained. Mathematical models were obtained by means of the ROR methodology that explain
                  the behavior of the same, depending on the variable to study, 6, 4, 10 and 14 days in advance, which made it possible to make
                  long term prognoses, allowing to take measures in the clinical services, and thus to avoid and to diminish the number of deaths
                  and complications in patients with COVID-19. Despite being a new disease in the world, COVID-19 can be followed by means of
                  ROR mathematical modeling. This allows for a decrease in the number of dead, serious and critical patients for a better management
                  of the pandemic. 
               

               

            
         

         
            Keywords

            COVID-19, critics, Cuba, deceased, severe, mathematical models, pandemic, Regressive Objective Regression, Santa Clara.

         

         

      

      
         
               Introduction

            Since the dawn of civilization, infectious diseases have affected humans 1,2. The early history of these diseases was characterized by sudden and unpredictable outbreaks, often of epidemic proportions
               3,4, so the current situation that the planet is experiencing due to the new coronavirus is one more trigger product of multiple
               factors, with a high share derived from anthropogenic activity 5, 6 . Two major epidemics have been described, severe acute respiratory syndrome due to coronavirus (SARS-CoV) in 2002 and Middle
               East respiratory syndrome (MERSCoV) in 2012, until SARS-CoV-2 or COVID-19 (Coronavirus Infection Disease) appeared in China
               in December 2019, hereafter referred to in this article as coronavirus 7 .
            

            Coronaviruses belong to the family Coronaviridae. The size of the genomes varies between 26 to 32 kilonucleotides, being one
               of the largest RNA-positive viruses 8. They have a helically symmetric nucleocapsid with an envelope that has glycoprotein structures resembling a crown of spikes
               (hence they have been called coronaviruses) 9,10. 
            

            Coronaviruses can cause respiratory and digestive diseases, both in birds and mammals, including humans, in which they can
               produce diseases ranging from a common cold to more severe symptoms such as bronchitis, bronchiolitis and pneumonia 11. The most frequent symptoms are respiratory 11,12 ; at the beginning there is fever (present in more than 90% of cases), followed by dry cough (70%). Muscle pain (myalgia),
               headache, fatigue or tiredness (40%) and digestive symptoms such as vomiting or diarrhea 13,14  are also frequent at the onset of symptoms. Sore throat seems to be less frequent. Because other respiratory illnesses may
               present similar symptoms, it is important that the patient report possible contacts with ill persons or persons who have been
               in areas identified as having a high frequency of coronavirus 15. Monitoring and communication with the medical team is essential to detect respiratory distress early 16.
            

            The new coronavirus (2019-nCoV) identified on December 31, 2019, in Wuhan, China, currently officialized as SARS-CoV2, produces
               COVID-19. In addition, this virus is the first of its family to be declared a pandemic by the World Health Organization (WHO)
               on March 11, 2020 17. Global epidemiological studies of coronavirus (CoV) over 15 years have shown that bats in Asia, Europe, Africa, America,
               and Australia harbor a wide variety of viruses, which harbor and spread these infectious agents quite easily, increasing their
               ability to transmit 18,19,20. According to the Research Group Mathematical Models in Science and Technology: Development, Analysis, Numerical Simulation
               and Control (MOMAT) of the Institute of Interdisciplinary Mathematics of the Complutense University of Madrid, Spain, the
               application of the Be-CoDiS (Between-Countries Disease Spread) model in the analysis of the COVID-19 pandemic numerically
               projects that this viral phenomenon will be present in the world until July 2020 21. Therefore, it is important to estimate the trend in the behavior of the epidemiological curve of the COVID-19 pandemic.
            

             The objective of the study was to mathematically model a set of parameters of the pandemic/COVID-19 (deaths, critical, severe,
               confirmed and new cases) in the municipality of Santa Clara and Cuba by means of the methodology of the Regressive Objective
               Regression (ROR).
            

            

         

         
               Methods

             The study used pandemic data on deaths, severe and critical cases for Cuba and confirmed cases for the municipality of Santa
               Clara, Villa Clara province (Figure 1).
            

            

            
                  
                  Figure 1

                  
                     Political administrative map of Cuba and Villa Clara province 
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            The prognosis was carried out using the methodology of Regressive Objective Regression (ROR) which has been implemented in
               different variables such as viruses and bacteria circulating in Villa Clara province 22,23 ,24,25. 
            

            Objective Regressive Regression (ORR) modeling is based on a combination of Dummy variables with ARIMA modeling, where only
               two Dummy variables are created and the tendency of the series is obtained. It requires few cases to be used and also allows
               using exogenous variables that make it possible to model and forecast in the long term, depending on the exogenous variable;
               it has given better results than ARIMA in some variables, such as HIV modeling, entities of viral etiology/arbovirosis and
               parasitic entities 26,27,28, 29.In the ROR methodology, in a first step, dichotomous variables DS, DI and NoC are created, where:
            

            NoC: Number of cases in the base,

            DS = 1, if NoC is odd; DI = 0, if NoC is even, when DI=1, DS=0 and vice versa.

            Subsequently, the module corresponding to the Regression analysis of the statistical package SPSS version 19.0 (IBM Company)
               is executed, specifically the  ENTER method where the predicted variable and the ERROR are obtained.
            

            Then the auto correlograms of the variable ERROR will be obtained, paying attention to the maximums of the significant partial
               auto correlations PACF. The new variables are then calculated according to the significant Lag of the PACF. Finally, these
               regressed variables are included in the new regression in a process of successive approximations until a white noise in the
               regression errors is obtained. 
            

            The data runs are made until April 23, 2020, according to data taken from the work published in the local newspaper of Villa
               Clara 30 , which in turn used the source of the Ministry of Health of Cuba (MINSAP). Up to the date of the research, there were 3
               393 persons admitted to hospitals for clinical-epidemiological surveillance to COVID-19; 6 727 persons were monitored in their
               homes from primary health care, with 1 283 confirmed cases with the virus, 69% were active cases and 36% were closed cases.
               All the analysis was performed with the help of the statistical package SPSS, Version 19, of the IBM company.
            

            
               Ethical aspects
               
            

            The research was subject to ethical standards, where all the information collected and provided was used only for the stated
               purpose. It did not involve physical or psychological affectations, in order to be able to generate new knowledge without
               violating the ethical principles established for these cases. On the other hand, all authors involved in the research, publication
               and dissemination of the results are responsible for the reliability and accuracy of the results shown 31 .
            

            

         

         
               Results

             The results of the deaths in Cuba according to the ROR methodology are shown below (Table 1), which explains 88.9% of the
               deaths in Cuba with an error of 1.143 cases.
            

            
               
                  Table 1:
                  
                ROR model of deaths in Cuba. 
               
            

            
                  Figure 2
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            Table 2 shows the model obtained according to ROR, the trend is positive and significant at 99%; the other parameters contribute
               variance explained to the model, although they are not significant. This model depends on the deaths 14 days ago, and the
               value has a negative value, which indicates that from 14 days until now, the trend of deaths is negative or decreasing, which
               indicates that the procedures in the care rooms of these patients is highly valued.
            

            Table 2: Coefficients of the ROR model of deaths for Cuba. 
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            Next, a forecast of the deceased was made (Figure 2), as can be seen there are ups and downs that the model describes with
               certainty.
            

            

            
                  
                  Figure 4

                  
                     Deaths forecast for the next 14 days
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            For critically ill patients, the model explains 96.4% of the variance with an error of 1.98 cases (Table 3).

            
               Tabla 3: Resultados del modelo para casos graves en Cuba por COVID-19.
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            The model of severe cases depends on the cases six days ago (Lag6Graves) and shows an increasing trend, although not significant
               (Table 4). As is known, DS and DI are parameters that describe the ups and downs of the series and keep the data within a
               certain range.
            

            Table 4: Model of severe cases in Cuba by COVID-19.  
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            Figure 3 shows the forecast of severe cases for the next six days, with a slight increase in the next few days, which leads
               to take measures in hospitals that attend this group of cases.
            

            

            
                  
                  Figure 7

                  
                     Severe weather forecast for the next six days 
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            Results for the critical cases of Cuba according to the ROR methodology 
            

            This model explains 98.3 % of the cases with an error of 1.73 cases, this model depends on the critical cases four days ago
               (Lag4Criticos) and presents a tendency to decrease, which indicates a good work of the medical teams and an effective work
               with this type of patients (Table 5).
            

            Table 5: ROR model for Cuba for critical cases.  
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            Next, the forecast for the next four days is shown (Figure 4). There is a small rise.

            

            
                  
                  Figure 9

                  
                     Forecast of critical cases for the next four days
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               Results of new cases in Cuba 
               
            

            The long-term model for Cuba, particularly the new cases, shows that the model explains 98% with an error of 9.47 cases, the
               Durbin Watson statistic is close to 2, so we are dealing with a model where the errors are white noise and can be considered
               a good model (Table 6).
            

            
               
                  Table 6:
                  
                Long-term model for confirmed cases of COVID-19 in Cuba.  
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            The model and its parameters are shown below, this depends on the cases 15 days ago (Lag15 New) and the variable stage that
               represents the two stages in which the pandemic has manifested itself in Cuba, before April 16 etape takes the value of zero
               and after April 16 takes the value of 1 so that if inclusion brings an increase of 30 cases, as can be seen, the tendency
               is to decrease, although it is not significant yet, DS and DI are variables of the model that capture the ups and downs of
               the series and maintain in stable parameters the future prognoses (Table 7).
            

            
               
                  Table 7:
                  
                Model with its parameters that capture the ups and downs of the series for new cases.  
               
            

            

            

            
                  Figure 11
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            Finally, the long-term prognosis for new cases of COVID-19 in Cuba is shown. As can be seen, there is a decrease in the number
               of new cases, which indicates that the maximum number of cases in the series may have already been reached on April 17. If
               the government continues with the physical and social isolation measures, as well as the hygienic, sanitary and personal protection
               measures, this decrease could continue to decline until it disappears, which is why precautions must be taken to ensure that
               new cases continue to decrease and disappear more clearly (Figure 5).
            

            

            
                  
                  Figure 12

                  
                     Long-term prognosis of new cases of COVID-19 in Cuba
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               Results for the municipality of Santa Clara 
               
            

            The long-term model for the municipality of Santa Clara explains 96.8% with an error of 1.76 cases, the Durbin Watson statistic
               is close to 2, so we are dealing with a model where the errors are white noise and can be considered a good model (Table 8).
            

            
               
                  Table 8:
                  
                Long-term model for confirmed cases of COVID-19 in Santa Clara municipality.  
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            The model parameters for confirmed COVID-19 in Santa Clara are shown below (Table 9).

            
               
                  Table 9:
                  
                COVID-19 confirmed model according to ROR methodology for Santa Clara municipality. 
               
            

            

            
                  Figure 14
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            It is necessary to wait until May 6 to see if another maximum peak is not obtained; that is, the maximum of cases, and therefore,
               the confirmed cases disappear, but even so, physical and social isolation measures must be maintained until the cases decrease
               to zero for two consecutive periods of 10 days; otherwise, the maximum of confirmed cases will have been reached on April
               16. It is necessary to wait until May 6 to see if it has been obtained. The model depends on the cases confirmed 10 days ago
               (Lag10Confirmed) and presents a slightly increasing trend, the Step variables correspond to the number of cases that have
               been significant throughout the process of the series, for example, Step 17 corresponds to the case on the 17th day after
               the disease started and so on.
            

            Finally, the long-term prognosis for confirmed cases of COVID-19 in the municipality of Santa Clara is shown (Figure 6).

            

            
                  
                  Figure 15

                  
                     Long-term forecast of confirmed COVID-19 cases in Santa Clara municipality as of April 28 through May 7, 2020 
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               Discussion

            When analyzing the long-term model 10 days in advance (this model explains 88.5% of the cases), we can see that all the isolation
               measures have had a positive effect and the process has behaved as predicted by the mathematical model; or better, the mathematical
               model has followed what happens in reality, so this is the most important result, which coincides with results obtained in
               previous years for other entities and living organisms 32,33,34. Everything seems to indicate that this pandemic is closely related to climatic variables, and something very important to
               take into account is that the maximum temperature is increasing and the cases are decreasing with respect to the peak of 8,
               which has been corroborated in investigations carried out in previous years for other entities and the ARIs themselves 23,24,33.It is necessary to carry out studies correlating data on meteorological variables or the behavior of ARI at the national
               level to see how they behave, which could give a better understanding of the pandemic and its control. 
            

            The research shows a decrease in the number of new cases, which indicates that the maximum number of cases in the series may
               have been reached on May 1st and not on April 17th, which was also a peak, so that if the hygienic and sanitary measures and
               the physical and social distancing measures taken by the government continue, this decrease could continue to decline until
               its definitive control; This is why all precautions and strict compliance with all measures must be taken in a sustained manner,
               so that new cases continue to decrease and disappear more clearly, which has been successfully applied in Cuba, not only for
               the control of entities of viral, bacterial and parasitic etiology, but also in those involving vector organisms 6 , 25,34,35,36.
            

         

         
               Conclusion

             It is concluded that COVID-19, despite being a new disease in the world, can be followed by means of ROR modeling, which
               allows reducing the number of deceased, severe and critical patients, for a better management of the pandemic.
            

            
               Conflict of interest 
               
            

            The authors express that there is no conflict of interest. 

            
               Acknowledgments
               
            

            We would like to thank Dr. Luis B. Lecha Estela for providing part of the database with which we have worked and Mr. Ángel
               Félix Osés Gómez for completing the data through Cuban television, without which it would not have been possible to run the
               models.
            

             

            

            

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Gubler, D J,   (2002). The global emergence/resurgence of arboviral diseases as public health problems. Arch Med Res, 33(4), 330–372.
                     

                  

                  
                     
                        2 
                              

                     

                     Bangs, M L, Lavasati, R P, Corwin, A L & Wuryadi, S,   (2006). Climatic factors associated with epidemic dengue in Palembang, Indonesia: Implications of short-term meteorological
                        events on virus transmission. South Asian J Trop Med Public.
                     

                  

                  
                     
                        3 
                              

                     

                     Lambrechts, L, Scott, T W & Gubler, D J,   (2010). Consequences of the expanding global distribution of Aedes albopictus for dengue virus transmission. PLoS Negl. Trop. Dis, 4, 646.
                     

                  

                  
                     
                        4 
                              

                     

                     Fimia, D R, Marquetti, F M, Iannacone, J, Hernández, C N, González, M G, Poso Del Sol, M & Cruz, R G,   (2015). Anthropogenic and environmental factors on the culicid fauna (Diptera: Culicidae) of Sancti Spíritus province. Cuba. The Biologist (Lima), 13, 41–51.
                     

                  

                  
                     
                        5 
                              

                     

                       (2016). Fimia, D.R., Osés, R.R., Carmenate, R.A., Iannacone, O.J., González, G.R., Gómez, C.L., Cepero, R.O. & Cabrera,
                        G.A.M. (2016). Modeling and prediction for mollusks with angiostrongylosis in Villa Clara province, Cuba using Regressive
                        Objective Regression (ROR).  Neotropical Helminthology (aphia). 10: 61-71. Modeling and prediction for mollusks with angiostrongylosis in Villa Clara province, Cuba using Regressive Objective Regression
                           (ROR), 10.
                     

                  

                  
                     
                        6 
                              

                     

                     Sun, Z, Thilakavathy, K T, Kumar, S S, He, G & Liu, S V,   (2020). Potential Factors Influencing Repeated SARS Outbreaks in China. International Journal of Environmental Research and Public Health, 17, 1628–1633.
                     

                  

                  
                     
                        7 
                              

                     

                     Zheng, J,   (2020). SARS-CoV-2: An emerging coronavirus that causes a global threat. International Journal of Biological Sciences, 16, 1678–1685.
                     

                  

                  
                     
                        8 
                              

                     

                      Cortellis, T.M. (2020). Disease Briefing: Coronaviruses. A Clarivate Analytics solution. 3.23.2020. 51 pp. En: https://clarivates.com/wp.content/uploads/dlm_uploads/2020/01/CORONAVIRUS-REPORT-23.3.2020.pdf..
                     

                  

                  
                     
                        9 
                              

                     

                     Wang, L S, Wang, Y R, Ye, D W & Liu, Q Q,   (2020). A review of the 2019 Novel Coronavirus (COVID-19) based on current evidence. International Journal of Antimicrobial Agents.
                     

                  

                  
                     
                        10 
                              

                     

                     Singhal, T A,   (2020). Review of Coronavirus Disease-2019 (COVID-19) The Indian Journal of Pediatrics, 87, 281–286.
                     

                  

                  
                     
                        11 
                              

                     

                     Yi, Y, Lagniton, N P P, Ye, S, Li, E & Xu, R H,   (2020). COVID-19: what has been learned and to be learned about the novel coronavirus disease. International Journal of Biological Sciences, 16, 1753–1766.
                     

                  

                  
                     
                        12 
                              

                     

                     Fang, J, Liehua, D, Lianging, Z, Cai, Y, Cheung, C W & Xia, Z,   (2020). Review of the clinical characteristics of Coronavirus Disease 2019 (COVID-19) The Journal of General Internal Medicine.
                     

                  

                  
                     
                        13 
                              

                     

                     Huang, C, Wang, Y, Li, X, Ren, L, Zhao, J & Hu, Y,   (2020). Clinical features of patients infected with 2019 novel coronavirus in Wuhan. China. The Lancet, 395, 497–506.
                     

                  

                  
                     
                        14 
                              

                     

                     Wu, Z, Mc,  & Googan, J M,   (2020). Characteristics of and important lessons from the coronavirus disease 2019 (COVID-19) outbreak in China: Summary
                        of a report of 72 314 cases from the Chinese center for disease control and prevention. The Journal of the American Medical Association.
                     

                  

                  
                     
                        15 
                              

                     

                     Wu, F, Zhao, S, Yu, B, Chen, Y M, Wang, W & Song, Z G,   (2020). Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete genome. Nature, 579(7798), 265269.
                     

                  

                  
                     
                        16 
                              

                     

                      OMS (Organización Mundial de la Salud). Draft landscape of COVID-19 candidate vaccines. 2020. En: https://www.who.int/blueprint/prioritydiseases/key-action/novel-coronaviruslandscape-ncov-21march2020.PDF?ua=1
                        ..
                     

                  

                  
                     
                        17 
                              

                     

                     Fan, Y, Zhao, K, Shi, Z L & Zhou, P,   (2019). Bat Coronaviruses in China. Viruses, 11(3), 1–14.
                     

                  

                  
                     
                        18 
                              

                     

                     Woo, P C Y & Lau, S K P,   (2019). Viruses and Bats. Viruses, 11, 880–884.
                     

                  

                  
                     
                        19 
                              

                     

                     Wang, B X & Fish, E N,   (2019). Global virus st outbreaks: Interferons as 1 responder. Seminars in Immunology, 43, 101300.
                     

                  

                  
                     
                        20 
                              

                     

                     Ivorra, B & Ramos, A M,   (2020). Validation of the forecasts for the international spread of the coronavirus disease 2019 (COVID-19) done with the
                        Be-CoDiS mathematical model. Reporte Técnico Grupo MOMAT, 14.
                     

                  

                  
                     
                        21 
                              

                     

                     Osés, R R, Fimia, D R & Pedraza, M A,   (2015). Regressive methodology (ROR) VERSUS Genetic Code in mutations of VIH. International Journal of Agriculture Innovations and Research, 3(6), 2319–1473.
                     

                  

                  
                     
                        22 
                              

                     

                     Osés, R R, Fimia, D R, Iannacone, O J, Argota, P G, Cruz, C L & Domínguez, H I,   (2015). Climatic impact of the temperature in the presence of cold avian infections in Cuba. International Journal of Development Research, 5(11).
                     

                  

                  
                     
                        23 
                              

                     

                     Osés, R R, Fimia, D R, Aldaz, C J W, Iannacone, J, Zaita, F Y, Osés, L C & Cabrera, S M E,   (2017). Modelación matemática del cólera por medio de la Regresión Objetiva Regresiva y su relación con las variables climáticas.
                        The Biologist (Lima), 15.
                     

                  

                  
                     
                        24 
                              

                     

                     Sánchez, Á M L, Osés, R R, Fimia, D R, Gascón, R B C, Iannacone, J, Zaita, F Y, Osés, L C & Burgos, A I,   (2017). Objective Regressive Regression beyond white noise for viruses circulating in Villa Clara province, Cuba. The Biologist
                        (Lima) Special Supplement, 15.
                     

                  

                  
                     
                        25 
                              

                     

                       (2011). Osés, R. & Grau, R. (2011). Regressive (ROR) versus ARIMA modeling using dichotomous variables in HIV mutations.
                        Editorial Feijóo. ISBN: 978-959-250-652-7. . Regressive (ROR) versus ARIMA modeling using dichotomous variables in HIV mutations.
                     

                  

                  
                     
                        26 
                              

                     

                      Osés, R. & Grau, R. (2011). Regressive (ROR) versus ARIMA modeling using dichotomous variables in HIV mutations. Editorial
                        Feijóo. ISBN: 978-959-250-652-7. ..
                     

                  

                  
                     
                        27 
                              

                     

                      Osés, R. R., Fimia, D. R., Saura, G. G. & Otero, M. M. (2014). Modeling total mosquito (Diptera: Culicidae) larval density
                        using three models in Villa Clara province, Cuba. REDVET. 15 (8B). Available at: http://www.veterinaria.org/revistas/redvet..
                     

                  

                  
                     
                        28 
                              

                     

                     Osés, R R, Aldaz, C J W, Fimia, D R, Segura, O J J, Aldaz, C N G, Segura, O J J & Osés, L C,   (2017). The ROR methodology an it's possibility to find information in a white noise. International Journal of Current Research, 9(03), 47378–47382.
                     

                  

                  
                     
                        29 
                              

                     

                     Vilches, M C,   (2013).  COVID-19: Forecast models for Villa Clara. Vanguard. Saturday.    
                     

                  

                  
                     
                        30 
                              

                     

                      Vilches, M.C. (2013). COVID-19: Forecast models for Villa Clara. Vanguard. Saturday, May 2, 2020; Infographics. pp.8. Ethical principles for medical research involving human subjects. 64th General Assembly, Fortaleza, Brazil, October. World
                           Medical Association, Inc. - All Rights reserved, 9.
                     

                  

                  
                     
                        31 
                              

                     

                      WMA Declaration of Helsinki. (2013). Ethical principles for medical research involving human subjects. 64th General Assembly,
                        Fortaleza, Brazil, October. World Medical Association, Inc. - All Rights reserved. 9 pp. Special Supplement.
                     

                  

                  
                     
                        32 
                              

                     

                     Fimia, D R, Osés, R R, Aldaz, C J W, Artíles, S J M, Iannacone, J, Zaita, F Y, Gómez, C L & Cabrera, S M E,   (2017). Modeling and prediction of Acute Respiratory Infections (ARI) using climatic variables in Villa Clara province,
                        Cuba. The Biologist (Lima) Special Supplement, 15.
                     

                  

                  
                     
                        33 
                              

                     

                     Fimia, D R, Osés, R R, Iannacone, J, Armiñana, G R, Roig, B B V, Aldaz, C J W & Segura, O J J,   (2018).  Mathematical modeling as a function of mosquito (Diptera: Culicidae) focus and atmospheric pressure in villa clara
                        using Objective Regression Regressive. The Biologist (Lima).   16 
                     

                  

                  
                     
                        34 
                              

                     

                      Fimia, D.R., Osés, R.R., Iannacone, J., Armiñana, G.R., Roig, B.B.V., Aldaz, C.J.W. & Segura, O.J.J. (2018). Mathematical
                        modeling as a function of mosquito (Diptera: Culicidae) focus and atmospheric pressure in villa clara using Objective Regression
                        Regressive. The Biologist (Lima). 16, Jul-Dec, Special Supplement 2. Available in: http://sisbib.unmsm.edu.pe/BVRevistas/biologist/biologist.htm
                        . The Biologist (Lima).
                     

                  

                  
                     
                        35 
                              

                     

                     Fimia, D R, Machado, V I, Osés, R R, Aldaz, C J W, Armiñana, G R, Castañeda, L W, Argota, P G, Hernández, C L & Iannacone,
                        J,   (2007). Mathematical modeling of Aedes aegypti (Diptera: Culicidae) mosquito population dynamics with some climatic variables
                        in Villa Clara, Cuba. The Biologist (Lima), 17.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Methodology of The Objective Regressive Regression In Function of The Prognosis For Deaths, Critical, Severe, Confirmed And New Cases of Covid-19 In Santa Clara Municipality And Cuba


      
        		
          Content
        


      


    
  

