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% Verhulst Population Model 
clear 
clc 
N=[3.929 5.308 7.24 9.638 12.866 17.069 23.192 31.443 38.558 50.156 62.948 75.995 91.972 105.711 
122.755 131.669 150.697 179.323 203.212 226.505 248.710  281.416 308.746]; 
Ninf=350 
c=-log((Ninf-N(2))/(N(2)*(Ninf/N(1)-1))) 
m=length(N); 
year(1:2)=[1790 1800]; 
Npred(1:2)=N(1:2); 
NINF(1:m)=Ninf; 
for t=3:m 
    year(t)=year(1)+10*(t-1); 
     Npred(t)=Ninf/(1+((Ninf/N(1))-1)*exp(-c*(t+1))); 
end 
AE=abs(N-Npred); 
RE=AE./N; 



PE=RE*100; 
disp('       Year             t             N(t)      Npredicted(t)      AE           RE           PE') 
format bank  
disp([  year' [0:m-1]' N'  Npred'   AE'    RE'    PE']) 
MSE=sum(AE.^2)/(m-2) 
plot(year,N,'O',year,N,year,Npred,'s',year,Npred,year,NINF) 
title('Verhulst Population Model') 
xlabel('Year t') 
ylabel('Population  N(t)') 
Grid 

Ninf = 

        350.00 

c = 

          0.30 

 

 

 

 

 

 

MSE = 

       3706.48 



t

MultPred



c = 

    0.3287 

 

       Year                 t            N(t)        Npredicted(t)   PE 

       1947.00             0           4.56          4.56             0 

       1997.00          1.00          6.34          6.34             0 

       1967.00          2.00          9.26          8.81           4.84 

       1977.00          3.00         12.17         12.23          0.53 

       1987.00          4.00         16.34         16.99          4.01 

       1997.00          5.00         22.02         23.61          7.21 

MSE = 

          0.79 

  

 

VerhPred
c = 

          0.39 
 
       Year             t           N(t)      Npredicted(t)    PE            
       1947.00       0           4.56     4.56               0              
       1957.00       1.00       6.34     6.34               0              
       1967.00       2.00       9.26     14.53              57.04           
       1977.00       3.00       12.17   17.91               47.15 
       1987.00       4.00       16.34    21.25              30.05 
       1997.00       5.00       22.02    24.33              10.49           
         MSE = 
         22.56 
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IraqPrMu
 

% Malthusian Population Model for Iraq Population 
clear 
clc 
N=[16.34 22.02]; 
c=log(N(2)/N(1))  
year(1)=input('What is the starting year?'); 
m=input('What is the required number of years to be predicted?'); 
tt(1)=(year(1)-1987)/10; 
Npred(1)=N(1)*exp(c*tt(1)); 
for t=2:m 
    tt(t)=tt(1)+(t-1)/10; 
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Year t



    year(t)=year(1)+(t-1); 
    Npred(t)=N(1)*exp(c*tt(t)); 
end 
disp('       Year             t         Npredicted(t)') 
format bank  
disp([  year' tt'   Npred'  ]) 
plot(year,Npred,'s') 
title('Malthusian Population Model for the Republic of Iraq 
Population') 
xlabel('Year t') 
ylabel('Predicted Population  N(t)') 
grid 

c = 
          0.30 
 
What is the starting year?1998 
What is the required number of years to be predicted?20 
       Year               t         Npredicted(t) 
       1998.00          1.10         22.69 
       1999.00          1.20         23.37 
       2000.00          1.30         24.08 
       2001.00          1.40         24.81 
       2002.00          1.50         25.56 
       2003.00          1.60         26.34 
       2004.00          1.70         27.13 
       2005.00          1.80         27.96 
       2006.00          1.90         28.80 
       2007.00          2.00         29.67 
       2008.00          2.10         30.57 
       2009.00          2.20         31.50 
       2010.00          2.30         32.45 
       2011.00          2.40         33.44 
       2012.00          2.50         34.45 
       2013.00          2.60         35.49 
       2014.00          2.70         36.57 
       2015.00          2.80         37.67 
       2016.00          2.90         38.81 
       2017.00          3.00         39.99 
 



c

k
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 4,444,011 
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