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Se for encontrado um coeficiente beta menor do que zero, estatisticamente 
significativo , caracterizará uma situação de convergência absoluta entre o PIB 
per capita das economias. 

Convergência absoluta 





Área de Estudo: 
 
Municípios do Maranhão 
 
 
Objetivo:  
 
 
Analisar a presença de convergência de renda municipal em uma modelagem 
considerando a dependência espacial. 



Regression 

SUMMARY OF OUTPUT: ORDINARY LEAST SQUARES ESTIMATION 

Data set            :  PIB_MUN_ALB   

Dependent Variable  :     LNCRES7  Number of Observations:  286 

Mean dependent var  :   0.0384333  Number of Variables   :    2 

S.D. dependent var  :   0.0356095  Degrees of Freedom    :  284  

  

  

 

  

R-squared           :    0.096571  F-statistic           :     30.3578 

Adjusted R-squared  :    0.093390  Prob(F-statistic)     :8.05811e-008 

Sum squared residual:    0.327637  Log likelihood        :     562.557 

Sigma-square        :  0.00115365  Akaike info criterion :    -1121.11 

S.E. of regression  :   0.0339654  Schwarz criterion     :     -1113.8 

Sigma-square ML     :  0.00114558 

S.E of regression ML:   0.0338465 

 

  

  

----------------------------------------------------------------------- 

     Variable    Coefficient     Std.Error    t-Statistic   Probability   

----------------------------------------------------------------------- 

    CONSTANT     0.2641532     0.04101626       6.440207    0.0000000 

   LNPIB_C00   -0.03160165    0.005735543      -5.509791    0.0000001 

----------------------------------------------------------------------- 

 

  



REGRESSION DIAGNOSTICS   

MULTICOLLINEARITY CONDITION NUMBER   40.819851 

TEST ON NORMALITY OF ERRORS 

TEST                  DF          VALUE            PROB 

Jarque-Bera            2           216.1774        0.0000000 

   

DIAGNOSTICS FOR HETEROSKEDASTICITY   

RANDOM COEFFICIENTS 

TEST                  DF          VALUE            PROB 

Breusch-Pagan test     1           26.63297        0.0000002 

Koenker-Bassett test   1            9.99766        0.0015674 

SPECIFICATION ROBUST TEST 

TEST                  DF          VALUE            PROB 

White                  2            10.0723        0.0064987 

  

DIAGNOSTICS FOR SPATIAL DEPENDENCE    

FOR WEIGHT MATRIX : PIB_MUN_ALB.gal 

   (row-standardized weights) 

TEST                          MI/DF      VALUE          PROB   

Moran's I (error)           0.318139     9.7176959      0.0000000 

Lagrange Multiplier (lag)       1       79.5854868      0.0000000 

Robust LM (lag)                 1        8.2383925      0.0041013 

Lagrange Multiplier (error)     1       89.2456810      0.0000000 

Robust LM (error)               1       17.8985867      0.0000233 

Lagrange Multiplier (SARMA)     2       97.4840735      0.0000000 



Regressão Spatial Lag 

Uma variável observada y na localidade i pode não ser explicada apenas pela 
variáveis explicativas x em i, mas também pelas respostas às mesmas 
variáveis explicativas de outra localidade j. 
 
Exemplo: a demanda por um fator produtivo (mão-de-obra, por exemplo)  em 
uma localidade i pode ser explicada pela mesma demanda em j regiões 
vizinhas. 



Regression 

SUMMARY OF OUTPUT: SPATIAL LAG MODEL - MAXIMUM LIKELIHOOD ESTIMATION  

Data set            : PIB_MUN_ALB  

Spatial Weight      : PIB_MUN_ALB.gal  

Dependent Variable  :     LNCRES7  Number of Observations:  286 

Mean dependent var  :   0.0384333  Number of Variables   :    3 

S.D. dependent var  :   0.0356095  Degrees of Freedom    :  283 

Lag coeff.   (Rho)  :    0.483054  

  

  

 

  

R-squared           :    0.305530  Log likelihood        :     594.312 

Sq. Correlation     : -            Akaike info criterion :    -1182.62 

Sigma-square        : 0.000880615  Schwarz criterion     :    -1171.66 

S.E of regression   :   0.0296752 

  

  

----------------------------------------------------------------------- 

    Variable    Coefficient     Std.Error    z-value      Probability  

----------------------------------------------------------------------- 

   W_LNCRES7     0.4830543     0.05605251       8.617889    0.0000000 

    CONSTANT     0.2561271     0.03666233       6.986111    0.0000000 

   LNPIB_C00   -0.03268085    0.005080078      -6.433139    0.0000000 

----------------------------------------------------------------------- 

 

Spatial Lag Models (SAR): atribuem a 
autocorrelação espacial à variável resposta Y. 
(Spatial Autoregressive Modeling) 



Regression 

SUMMARY OF OUTPUT: SPATIAL ERROR MODEL - MAXIMUM LIKELIHOOD ESTIMATION  

Data set            : PIB_MUN_ALB  

Spatial Weight      : PIB_MUN_ALB.gal  

Dependent Variable  :     LNCRES7   Number of Observations:  286 

Mean dependent var  :    0.038433  Number of Variables   :    2 

S.D. dependent var  :    0.035610  Degrees of Freedom    :  284 

Lag coeff. (Lambda) :    0.655212  

  

  

 

  

R-squared           :    0.352222  R-squared (BUSE)      : -  

Sq. Correlation     : -            Log likelihood        :  598.213280 

Sigma-square        : 0.000821407  Akaike info criterion :    -1192.43 

S.E of regression   :   0.0286602  Schwarz criterion     :    -1185.11 

 

  

  

----------------------------------------------------------------------- 

    Variable    Coefficient     Std.Error    z-value      Probability  

----------------------------------------------------------------------- 

    CONSTANT    0.3379242     0.04108779       8.224443    0.0000000 

   LNPIB_C00   -0.04335707     0.005792459       -7.48509    0.0000000 

      LAMBDA    0.6552117     0.06112691       10.71887    0.0000000 

----------------------------------------------------------------------- 

 

  

REGRESSION DIAGNOSTICS  

DIAGNOSTICS FOR HETEROSKEDASTICITY  

RANDOM COEFFICIENTS 

TEST                                     DF     VALUE         PROB  

Breusch-Pagan test                       1       32.51938     0.0000000 

 

As observações são interdependentes graças a variáveis 
não mensuradas, e que são espacialmente correlacionadas 



VA agropecuário 
VA industrial 
VA administração pública 
VA outros serviços 



Regression 

SUMMARY OF OUTPUT: SPATIAL LAG MODEL - MAXIMUM LIKELIHOOD ESTIMATION  

Data set            : PIB_MUN_ALB  

Spatial Weight      : PIB_MUN_ALB.gal  

Dependent Variable  :     LNCRES7  Number of Observations:  286 

Mean dependent var  :   0.0384333  Number of Variables   :    7 

S.D. dependent var  :   0.0356095  Degrees of Freedom    :  279 

Lag coeff.   (Rho)  :    0.193288  

  

  

 

  

R-squared           :    0.759761  Log likelihood        :     751.127 

Sq. Correlation     : -            Akaike info criterion :    -1488.25 

Sigma-square        : 0.000304632  Schwarz criterion     :    -1462.66 

S.E of regression   :   0.0174537 

  

  

----------------------------------------------------------------------- 

    Variable    Coefficient     Std.Error    z-value      Probability  

----------------------------------------------------------------------- 

   W_LNCRES7     0.1932879     0.03960517       4.880369    0.0000011 

    CONSTANT     0.1235845     0.02627718       4.703111    0.0000026 

   LNPIB_C00   -0.01568183    0.003516488      -4.459515    0.0000082 

     SOUTSER      0.151387     0.02448022       6.184054    0.0000000 

       SADMP   -0.03417821     0.01836376      -1.861177    0.0627191 

        SIND     0.1801889     0.02742768         6.5696    0.0000000 

        SAGR     0.1152727    0.007465537       15.44065    0.0000000 

----------------------------------------------------------------------- 

 



Regression 

SUMMARY OF OUTPUT: SPATIAL ERROR MODEL - MAXIMUM LIKELIHOOD ESTIMATION  

Data set            : PIB_MUN_ALB  

Spatial Weight      : PIB_MUN_ALB.gal  

Dependent Variable  :     LNCRES7   Number of Observations:  286 

Mean dependent var  :    0.038433  Number of Variables   :    6 

S.D. dependent var  :    0.035610  Degrees of Freedom    :  280 

Lag coeff. (Lambda) :    0.359824  

  

  

 

  

R-squared           :    0.753282  R-squared (BUSE)      : -  

Sq. Correlation     : -            Log likelihood        :  745.079726 

Sigma-square        : 0.000312848  Akaike info criterion :    -1478.16 

S.E of regression   :   0.0176875  Schwarz criterion     :    -1456.22 

 

  

  

----------------------------------------------------------------------- 

    Variable    Coefficient     Std.Error    z-value      Probability  

----------------------------------------------------------------------- 

    CONSTANT    0.1412479     0.02870247       4.921107    0.0000009 

   LNPIB_C00    -0.017587     0.003876194      -4.537184    0.0000057 

       SADMP   -0.03877549     0.01849247      -2.096826    0.0360089 

     SOUTSER    0.1684852     0.02450965       6.874242    0.0000000 

        SIND    0.1714414     0.02737349       6.263046    0.0000000 

        SAGR    0.1164606      0.0077998       14.93123    0.0000000 

      LAMBDA    0.3598243       0.086505       4.159577    0.0000319 

----------------------------------------------------------------------- 

 



Variável dependente: (1/t) ln(Yt/Yo) 

1- alto –alto 
2 – baixo – baixo 
3 – alto – baixo 
4 – baixo - alto 



Variável independente   ln(Yo) 



1- alto –alto 
2 – baixo – baixo 
3 – alto – baixo 
4 – baixo - alto 

Variáv el  S_AGRO 




