echo on
%--------------------------------------------------------------------
%Sustainable Development Economic Simulation version 1
%By Komsan Suriya (c) 2009 - 2014
%Thailand, Chiang Mai University, Faculty of Economics.
%Theme: Sustainable Economy: Economic Growth is not Free.
%----------------------------------------------------------------------
echo off
%********THE STORY********
%The economy consists of 10,000 persons with growth rate 15 percent a year.
%You have the initial Government Budget = 50,000 Million Baht
%In the first stage, the system is shortage of energy.
%You spent 34,811 Million Baht for Energy Import.
%If you produce Conventional Energy (CE) 1,000 Million Baht,
%the imported energy will drop to 11,974 Million Baht.
%This means you save 22,837 Million Baht.
%Producing Renewable Energy (RE)yileds less energy but better for Ecology.
%
%In the medium term, the investment in human capital will help overcome
%the bottle neck of the production in the service sector.
%Investment in physical capital is needed for the industry.
%Investment in infrastructure will expand all productions.
%Family planning budget is good for population control.
%To avoid high unemployment, government can hire extra employees.
%One million Baht for hiring  1 person.
%
%In the long term, the ecology fades to zero and the economy stops working.
%This is because the ecology is taken into the production function.
%Unless we are not ecological friendly, we will not be sustainable.
%The growth is not free.
% *******TO GET START ******
%Pleas load .mat file DevGame1
%For a detailed instruction, you can find at http://www.tourismlogistics.com
%Look for article titled "Sustainable Economy: economic growth is not free"
%********GOVERNMEN SPENDING IN THE FIRST ROUND**************************
%Here, please adjust the varibales as you wish
%Change the value after the symbol "=".
%For example, HireExtraEmployees=1000 
%The unit is Million Baht, some are in percentage.
echo on
InvestmentCE=0       ;   % Investment in conventional energy (M.Baht)
InvestmentRE=0       ;   % Investment in Renewable Energy (M.Baht)
InvestmentInfra=0    ;   % Investment in infrastructures (M.Baht)
SubsidyKA=0          ;   % Subsidy in Capital accumulation for Agricultural production  (M.Baht)
SubsidyKI=0          ;   % Subsidy in Capital accumulation for Industrial production (M.Baht) 
SubsidyKS=0          ;   % Subsidy in Capital accumulation for Service production  (M.Baht)
SubsidyHA=0          ;   % Subsidy in Human Capital for Agricultural production  (M.Baht)
SubsidyHI=0          ;   % Subsidy in Human Capital for Industrial production (M.Baht)
SubsidyHS=0          ;   % Subsidy in Human apital for Service production (M.Baht)
InvestmentEcoSys=0   ;   % Investment in Ecological system (M.Baht)
FamilyPlanning=0     ;   % Family planning expenditure (M.Baht)
PaybackDL=0          ;   % Payback Domestic Loan (M.Baht)
PaybackIL=0          ;   % Payback International Loan (M.Baht)
RatioDomBorrowing=50 ;   % The ratio which the loan goes to domestic borrowing (%)
IncomeTaxRate=30     ;   % The income tax rate (%)
VATrate=7            ;   % The Value Added Tax rate (%)
HireExtraEmployees=0 ;   % Hire extra employees for government jobs (M.Baht)
echo off
%****GROWTH OF THE GOVERNMENT SPENDING IN THE NEXT ROUNDS****************
%Here, please give the growth rate of the government expenditures
%If the initial value =0, the growth will not work.
%The growth of each spending is constant over time.(to ensure popularity)
%For example, GrowthCE=5 means you invest in CE 5 percent more each year.
echo on
growthCE=0       ;   % Growth of Investment in conventional energy (%)
growthRE=0       ;   % Growth of Investment in Renewable Energy (%)
growthIF=0       ;   % Growth of Investment in infrastructures (%)
growthKA=0       ;   % Growth of Subsidy in Capital accumulation for Agricultural production  (%)
growthKI=0       ;   % Growth of Subsidy in Capital accumulation for Industrial production (%) 
growthKS=0       ;   % Growth of Subsidy in Capital accumulation for Service production  (%)
growthHA=0       ;   % Growth of Subsidy in Human Capital for Agricultural production  (%)
growthHI=0       ;   % Growth of Subsidy in Human Capital for Industrial production (%)
growthHS=0       ;   % Growth of Subsidy in Human apital for Service production (%)
growthEL=0       ;   % Growth of Investment in Ecological system (%)
growthFY=0       ;   % Growth of Family planning expenditure (%)
growthDL=0       ;   % Growth of Payback Domestic Loan (%)
growthIL=0       ;   % Growth of Payback International Loan (%)
growthEM=0       ;   % Growth of Hire extra employees for government jobs (%)
echo off
%How many years would you like to run the model?
% 25 rounds are good enough to see everything. 
% 20 and 15 and 10 rounds are also recommended. 
N=25             ;
%---------------------------------END-------------------------------------
%---------------------------------END-------------------------------------
%---------------------------------END-------------------------------------
%---------------------------------END-------------------------------------
%---------------------------------END-------------------------------------
%****WARNING****
%Do not touch anything below this line or else the game will be damaged.
%****Begining of the settings****
%Initial values
POP_0=10000 ; %Population (persons)
GIN_0=9000 ; %Infrastructures (Units)
E_0=1000000 ; %Ecological Resources (Units)
CE_0=15000 ; %Conventional Energy (MWh)
RE_0=15000 ; %Renewable Energy (MWh)
KA_0=10000 ; %Physical Capital in Agricultural Production (Units)
LA_0=6000 ; %Labour in Agricultural Production (Units)
HA_0=1000 ; %Human Capital in Agricultural Production (Units)
KI_0=10000 ; %Physical Capital in Industrial Production (Units)
LI_0=3000 ; %Labour in Industrial Production (Units)
HI_0=1000 ; %Human Capital in Industrial Production (Units)
KS_0=3000 ; %Physical Capital in Service Production (Units)
LS_0=1000 ; %Labour in Service Production (Units)
HS_0=1000 ; %Human Capital in Service Production (Units)
FXS_0=10000 ; %Government fixed salary (Million Baht)
GB_0=50000 ; %Government Budget (Million Baht)
DL_0=0 ; %Domestic Loan (Million Baht)
IL_0=0 ; %International Loan (Million USD)
MII_0=0 ; %Mandatory International Interest (Million USD)
DINT_0=3 ; %Domestic Interest Rate (%)
WINT_0=3 ; %World Interest Rate (%)
FOREX_0=40 ; %Foreign Exchange Rate (Baht/USD)
WPA_0=1 ; %World Price on Agricultural Products (USD/units) 
WPI_0=2 ; %World Price on Industrial Products (USD/units)
WPS_0=3 ; %World Price on Service Products (USD/units)
DPA_0=10 ; %Domestic Price on Agricultural Products (Baht/units) 
DPI_0=20 ; %Domestic Price on Industial Products (Baht/units) 
DPS_0=30 ; %Domestic Price on Service Products (Baht/units) 
CPH_0=4000000 ; %Consumption per Head (Baht/person) 
INFL_0=0 ; %Inflation Rate (%)
EN_0=0 ; %Energy value in input factor always set to zero 
G_xemploy_0=0 ;   
G_infra_0=0   ;   
G_CE_0=0      ;   
G_RE_0=0      ;   
G_KA_0=0      ;   
G_KI_0=0      ;  
G_KS_0=0      ;   
G_HA_0=0      ;   
G_HI_0=0      ;   
G_HS_0=0      ;   
G_ecosys_0=0  ;   
G_family_0=0  ;  
G_DL_0=0      ;   
G_IL_0=0      ;   
G_bond_0=50       ;
G_income_tax_0=30 ;
G_vat_0=7        ;
%To ensure that the game is running from the very beginning for all clicks.
POP=POP_0 ; 
GIN=GIN_0 ; 
E=E_0 ; 
CE=CE_0 ; 
RE=RE_0 ; 
KA=KA_0 ; 
LA=LA_0 ; 
HA=HA_0 ; 
KI=KI_0 ; 
LI=LI_0 ; 
HI=HI_0 ; 
KS=KS_0 ; 
LS=LS_0 ; 
HS=HS_0 ; 
FXS=FXS_0 ;
GB=GB_0 ; 
DL=DL_0 ; 
IL=IL_0 ; 
MII=MII_0 ; 
DINT=DINT_0 ; 
WINT=WINT_0 ; 
FOREX=FOREX_0 ; 
WPA=WPA_0 ;
WPI=WPI_0 ;
WPS=WPS_0 ; 
DPA=DPA_0 ;
DPI=DPI_0 ;
DPS=DPS_0 ; 
CPH=CPH_0 ;
INFL=INFL_0 ; 
EN=EN_0;
G_xemploy=G_xemploy_0 ;   % Hire extra employees for government jobs (M.Baht)
G_infra=G_infra_0   ;   % Investment in infrastructures (M.Baht)
G_CE=G_CE_0      ;   % Investment in conventional energy (M.Baht)
G_RE=G_RE_0      ;   % Investment in Renewable Energy (M.Baht)
G_KA=G_KA_0      ;   % Subsidy in Capital accumulation for Agricultural production  (M.Baht)
G_KI=G_KI_0      ;   % Subsidy in Capital accumulation for Industrial production (M.Baht) 
G_KS=G_KS_0      ;   % Subsidy in Capital accumulation for Service production  (M.Baht)
G_HA=G_HA_0      ;   % Subsidy in Human Capital for Agricultural production  (M.Baht)
G_HI=G_HI_0      ;   % Subsidy in Human Capital for Industrial production (M.Baht)
G_HS=G_HS_0      ;   % Subsidy in Human apital for Service production (M.Baht)
G_ecosys=G_ecosys_0  ;   % Investment in Ecological system (M.Baht)
G_family=G_family_0  ;   % Family planning expenditure (M.Baht)
G_DL=G_DL_0      ;   % Payback Domestic Loan (M.Baht)
G_IL=G_IL_0      ;   % Payback International Loan (M.Baht)
G_bond=G_bond_0       ;% The ratio which the loan goes to domestic borrowing (%)
G_income_tax=G_income_tax_0 ;% The income tax rate (%)
G_vat=G_vat_0        ;% The Value Added Tax rate (%)
%Outcome parameters
Startvalue = [ POP_0 ; GIN_0 ; E_0 ; CE_0 ; RE_0 ; KA_0 ; LA_0 ; HA_0 ; KI_0 ; LI_0 ; HI_0 ; KS_0 ; LS_0 ; HS_0 ; FXS_0 ;GB_0 ; DL_0 ; IL_0 ; MII_0 ; DINT_0 ; WINT_0 ; FOREX_0 ; WPA_0 ;WPI_0 ;WPS_0 ; DPA_0 ;DPI_0 ;DPS_0 ; CPH_0 ;INFL_0 ; EN_0  ];
Result = [ POP ; GIN ; E ; CE ; RE ; KA ; LA ; HA ; KI ; LI ; HI ; KS ; LS ; HS ; FXS ;GB ; DL ; IL ; MII ; DINT ; WINT ; FOREX ; WPA ;WPI ;WPS ; DPA ;DPI ;DPS ; CPH ;INFL ; EN  ];
Begin=Result ;
%Government Expenditures which are shocking parameters
Startvalue_G= [G_xemploy_0; G_infra_0; G_CE_0; G_RE_0; G_KA_0; G_KI_0; G_KS_0; G_HA_0; G_HI_0; G_HS_0; G_ecosys_0; G_family_0; G_DL_0; G_IL_0; G_bond_0; G_income_tax_0; G_vat_0 ];
Begin_G= [G_xemploy; G_infra; G_CE; G_RE; G_KA; G_KI; G_KS; G_HA; G_HI; G_HS; G_ecosys; G_family; G_DL; G_IL; G_bond; G_income_tax; G_vat ];
%Check begining of the game, everything must be equal to setup value.
Check_A=Begin-Startvalue;
Check_G=Begin_G-Startvalue_G;
Check =[Check_A ; Check_G];
SumCheck=sum(Check(:,1));
if SumCheck~=0
    error('At very beginning, the game is not ready to begin because the initial values are not equal to setup values. Please reload file DevGame1.mat');
end
%Effects of government intervention
Popgrowth= (((G_family/100)+1)^(-0.4))*(15/100);
GINchange=(0.02*G_infra/100)-(0.0001*((G_infra/100)^2));
UnitCostCE=((G_CE/100)+1)^(-0.15);
UnitCostRE=2.5*(((G_RE/100)+1)^(-0.2));
CEchange=G_CE/UnitCostCE;
REchange=G_RE/UnitCostRE;
KAchange=(((2/50)*(G_KA/100))-((1/5000)*((G_KA/100)^2)))*KA;
KIchange=(((2/50)*(G_KI/100))-((1/5000)*((G_KI/100)^2)))*KI;
KSchange=(((2/50)*(G_KS/100))-((1/5000)*((G_KS/100)^2)))*KS;
HAchange=((0.01*(G_HA/100))-(0.0001*((G_HA/100)^2))+(0.000005*((G_HA/100)^3)))*HA;
HIchange=((0.01*(G_HI/100))-(0.0001*((G_HI/100)^2))+(0.000005*((G_HI/100)^3)))*HI;
HSchange=((0.01*(G_HS/100))-(0.0001*((G_HS/100)^2))+(0.000005*((G_HS/100)^3)))*HS;
ExtraHireByGov=G_xemploy;
%Population
Popchange=POP_0*Popgrowth;
POP=POP+Popchange;
LA=LA*(1+Popgrowth);
LI=LI*(1+Popgrowth);
LS=LS*(1+Popgrowth);
%Energy
CE_consumed=0.95*CE;
RE_consumed=0.95*RE;
CE_surplus=CE-CE_consumed+CEchange;
RE_surplus=RE-RE_consumed+REchange;
%Ecological Depreciation
Ecoldep=(-(0.5*POP)-(1*CE_surplus)-(0.25*RE_surplus))*( ((G_ecosys/100)+1)^(-0.3));
E=E+Ecoldep ;
%Production factors
ProductionFactor = [ KA LA HA GIN EN E ; KI LI HI GIN EN E ; KS LS HS GIN EN E ];
FactorChange=[ KAchange 0 HAchange GINchange 0 0 ; KIchange 0 HIchange GINchange 0 0 ; KSchange 0 HSchange GINchange 0 0 ];
ProductionFactor=ProductionFactor+FactorChange;
ProductionFactor = ProductionFactor' ;
%Production activities = [ Agri Industry Service ]
Depreciation=[ 0.1 0 0.1 0.05 0 0 ];
Depreciation=[ Depreciation ; Depreciation ; Depreciation ];
Depreciation=Depreciation' ;
GrossDepreciation = Depreciation.*ProductionFactor ;
NetProdFact= ProductionFactor-GrossDepreciation ;
for b=1:6
    for c=1:3
        if NetProdFact(b,c)<0
            NetProdFact(b,c)=0 ;
        end
    end
end
%Input requirement units
Input=[ 1 2 0.1 1 1 10 ; 10 2 1 2 30 1 ; 2 2 5 5 2 5 ];
Input=Input';
%Outputs
PotentialOutput=NetProdFact./Input;
for a=1:3
    if PotentialOutput(6,a)<0
        PotentialOutput(6,a)=0;
    end
end
PotentialOutput_no_energy= [PotentialOutput(1:4,:) ; PotentialOutput(6,:)];
Output_A=min(PotentialOutput_no_energy(:,1));
Output_I=min(PotentialOutput_no_energy(:,2));
Output_S=min(PotentialOutput_no_energy(:,3));
Output= [ Output_A  Output_I  Output_S ];
%Input use
Output2 = [Output ; Output ; Output ; Output ; Output ; Output ];
InputUse=Input.*Output2;
%Energy Requirements
InputEnergy=Input(5,:);
EnergyUse=InputEnergy.*Output;
ProdEnergyUse=sum(EnergyUse(:,:) );
HHEnergyUse=(POP*0.1)+CE+RE;
TotalEnergyUse=ProdEnergyUse+HHEnergyUse;
EnergySurplus=CE+RE+CE_surplus+RE_surplus-TotalEnergyUse;
%Oil import for produce Energy shortage
if  EnergySurplus>=0
    Oilimport=0;
else
    Oilimport=(-1)*EnergySurplus;
end
Oilimport;
WorldOilPrice=100; %USD
Transf=0.0035;  %Transformation from Oil to Energy (MWh/Barrel)
OilimportAmount=Oilimport/Transf ;%Barrel
Oilvalue=OilimportAmount*WorldOilPrice ; %USD
OilvalueBaht=Oilvalue*FOREX/1000000; %Million Baht
%Export
ExportLimit_A=0.2;
ExportLimit_I=0.2;
ExportLimit_S=0.2;
X_Limit_A=ExportLimit_A*Output_A;
X_Limit_I=ExportLimit_A*Output_I;
X_Limit_S=ExportLimit_A*Output_S;
WPA_Baht=WPA*FOREX;
WPI_Baht=WPI*FOREX;
WPS_Baht=WPS*FOREX;
if WPA_Baht>DPA
    XA=X_Limit_A;
else
    XA=0;
end
if WPI_Baht>DPI
    XI=X_Limit_I;
else
    XI=0;
end
if WPS_Baht>DPS
    XS=X_Limit_S;
else
    XS=0;
end
X= [ XA XI XS ];
%Domestic consumptions
CA=Output_A-XA;
CI=Output_I-XI;
CS=Output_S-XS;
C= [ CA CI CS ]; % Domestic consumptions
%Revenue
RA=(CA*DPA)+(XA*WPA_Baht);
RI=(CI*DPI)+(XI*WPI_Baht);
RS=(CS*DPS)+(XS*WPS_Baht);
TotalExport=(XA*WPA_Baht)+ (XI*WPI_Baht)+(XS*WPS_Baht);
%VAT
VAT_A=G_vat*(CA*DPA)/100;
VAT_I=G_vat*(CI*DPI)/100;
VAT_S=G_vat*(CS*DPS)/100;
%National Income
NI_A=RA-VAT_A;
NI_I=RI-VAT_I;
NI_S=RS-VAT_S;
%Income Tax
TXA=G_income_tax*NI_A/100;
TXI=G_income_tax*NI_I/100;
TXS=G_income_tax*NI_S/100;
%Net Income
NetA=NI_A-TXA;
NetI=NI_I-TXI;
NetS=NI_S-TXS;
%Savings and consumptions
MPS=  ((1/15)*DINT) - ((1/900)*(DINT^2)) ; %Marginal Propensity to Save
SA=MPS*NetA;
SI=MPS*NetI;
SS=MPS*NetS;
ConsumptionA=NetA-SA;
ConsumptionI=NetI-SI;
ConsumptionS=NetS-SS;
%Macroceonomic indicators
GDP=RA+RI+RS+G_xemploy; %Million Baht
RealGDP=sum(Output(:,:)); %Million Baht
VATrevenue=VAT_A+VAT_I+VAT_S; %Million Baht
NI=NI_A+NI_I+NI_S; %Million Baht
IncomeTaxrevenue=TXA+TXI+TXS; %Million Baht
NetIncome=NetA+NetI+NetS; %Million Baht
TotalSavings=SA+SI+SS; %Million Baht
TotalConsumption=ConsumptionA+ConsumptionI+ConsumptionS; %Million Baht
PercapitaC=TotalConsumption*1000000/POP ; %Baht per year
GDPdeflator=GDP/RealGDP ; %Baht per unit
RealPercapitaC=PercapitaC/GDPdeflator ;%Units of goods
%Ecological damage due to Oil import
DamageRate=1;
DamageOil=DamageRate*Oilimport;
E=E-DamageOil;
%Utility function
UtilityIndex=(RealPercapitaC^0.8)*(E^0.2);
PackageMacro= [GDP ; TotalSavings ;  PercapitaC ; RealPercapitaC ;UtilityIndex ];
%Inflation
GPC=(PercapitaC-CPH)*100/CPH ; %Growth of Percapita C
INFL=((1/50)*GPC)+((1/500)*(GPC^2));
%Government expenditures
G_DINT=DINT*DL/100 ;  %Interest payment to domestic loan made last period
G_WINT=(WINT*(IL+MII)/100)*FOREX ;  %Interest payment to international loan
% IL and MII are in USD.
% G_WINT is in Thai Baht.
G_spendings= (FXS+ OilvalueBaht + G_DINT +G_WINT) + G_xemploy + G_infra + G_CE + G_RE + G_KA + G_KI + G_KS + G_HA + G_HI + G_HS + G_ecosys + G_family + G_DL + G_IL  ;
if GB>=G_spendings
    G_savings=GB-G_spendings ; % Budget surplus this round
    G_surplus=G_savings;
else
    G_savings=0;
    G_surplus=GB-G_spendings;
end
%Loans
%
%The determinant whether the government has to loan
if GB < G_spendings
    LOAN=(-1)*(GB-G_spendings);
else
    LOAN=0 ;
end
MDL=(G_bond/100)*LOAN ;  %Marginal domestic loan made this period (M.Baht)
%MDL cannot exceed domestic savings.
if MDL<=TotalSavings
    MDL=MDL;
else
    MDL=TotalSavings ;
end
MIL=LOAN-MDL ;  % Marginal international loan made this period (M.Baht)
G_revenue= MDL + MIL + VATrevenue + IncomeTaxrevenue ;  %Government revenue come from all loans and all taxes
GB=G_revenue+G_savings; % This is the budget for spending on the beginning of next round
DL=DL+MDL-G_DL ; % Remaining domestic loan at end of period
% Loan remains = previous loan + additional load - payback
IL=IL+MII+(MIL/FOREX)-(G_IL/FOREX) ; % Remaining international loan at end of period  in USD
DINT=DINT*(1+ ( (0.001*(-1)*MDL/1000)+(0.001*(((-1)*MDL/1000)^2) ) )); %Domestic interest rate for next period
%DEBTS
DomDEBT=DL*(1+(DINT/100)) ;% in Thai Baht
InterDEBT=IL*(1+(WINT/100)) ;% in USD
InterBEBTBaht=InterDEBT*FOREX; % converted into Thai Baht
%FOREX Determinants
%Effect 1: Due to difference of capital flows
DiffINT=DINT-WINT;
DiffINTeffect=(-10)*DiffINT;
%Effect 2: Due to international debts
InterDEBTeffect=(0.001*(InterDEBT/10))+(0.01*((InterDEBT/10)^2));
%Effect 3: Due to Trade Balance
TradeBalance=TotalExport-OilvalueBaht ; %Million Baht
TradeBalanceUSD=TradeBalance/FOREX ; %USD
TradeBalanceEffect=(1.1158-(0.1*(TradeBalanceUSD/1000)))-1 ;
ForexDepreciationEffect=DiffINTeffect+InterDEBTeffect+TradeBalanceEffect;
FOREX=FOREX*(1+(ForexDepreciationEffect/100));
%Unemployment
ExcessLabour_A=LA-InputUse(2,1);
ExcessLabour_I=LI-InputUse(2,2);
ExcessLabour_S=LS-InputUse(2,3);
Unemployed=ExcessLabour_A+ExcessLabour_I+ExcessLabour_S-ExtraHireByGov;
Unemployment=Unemployed*100/(LA+LI+LS);
Unemployment_A=ExcessLabour_A*100/LA;
Unemployment_I=ExcessLabour_I*100/LI;
Unemployment_S=ExcessLabour_S*100/LS;
%Summary
PackageMillionBaht=PackageMacro ;% GDP ; TotalSavings ;  PercapitaC ; RealPercapitaC ;UtilityIndex
PackagePercent= [ INFL ; DINT ;  Unemployment ];
PackageForex= [ FOREX ];
PackageUnemployment= [ Unemployment_A ; Unemployment_I ; Unemployment_S ]; %Unemp in Agri Indust Services
%-------------------end of the replication of initial situation---------
%Simulation in the first round
%Setup initial values
POP=POP_0;
LA=LA_0;
LI=LI_0;
LS=LS_0;
E=E_0;
INFL=INFL_0;
DINT=DINT_0;
DL=DL_0;
IL=IL_0;
FOREX=FOREX_0;
GB=GB_0;
G_xemploy=G_xemploy_0 ;   % Hire extra employees for government jobs (M.Baht)
G_infra=G_infra_0   ;   % Investment in infrastructures (M.Baht)
G_CE=G_CE_0      ;   % Investment in conventional energy (M.Baht)
G_RE=G_RE_0      ;   % Investment in Renewable Energy (M.Baht)
G_KA=G_KA_0      ;   % Subsidy in Capital accumulation for Agricultural production  (M.Baht)
G_KI=G_KI_0      ;   % Subsidy in Capital accumulation for Industrial production (M.Baht) 
G_KS=G_KS_0      ;   % Subsidy in Capital accumulation for Service production  (M.Baht)
G_HA=G_HA_0      ;   % Subsidy in Human Capital for Agricultural production  (M.Baht)
G_HI=G_HI_0      ;   % Subsidy in Human Capital for Industrial production (M.Baht)
G_HS=G_HS_0      ;   % Subsidy in Human apital for Service production (M.Baht)
G_ecosys=G_ecosys_0  ;   % Investment in Ecological system (M.Baht)
G_family=G_family_0  ;   % Family planning expenditure (M.Baht)
G_DL=G_DL_0      ;   % Payback Domestic Loan (M.Baht)
G_IL=G_IL_0      ;   % Payback International Loan (M.Baht)
G_bond=G_bond_0       ;% The ratio which the loan goes to domestic borrowing (%)
G_income_tax=G_income_tax_0 ;% The income tax rate (%)
G_vat=G_vat_0        ;% The Value Added Tax rate (%)
%Check begining of the game, everything must be equal to setup value.
Check_A=Begin-Startvalue;
Check_G=Begin_G-Startvalue_G;
Check =[Check_A ; Check_G];
SumCheck=sum(Check(:,1));
if SumCheck~=0
    error('In simulation2: The game is not ready to begin because the initial values are not equal to setup values. Please reload file DevGame1.mat');
end
%Adjust government spending.Type "= and fill the new value".
%If leave a cell blank, it will return initial values.
G_CE=InvestmentCE      ;   % Investment in conventional energy (M.Baht)
G_RE=InvestmentRE      ;   % Investment in Renewable Energy (M.Baht)
G_infra=InvestmentInfra   ;   % Investment in infrastructures (M.Baht)
G_KA=SubsidyKA      ;   % Subsidy in Capital accumulation for Agricultural production  (M.Baht)
G_KI=SubsidyKI      ;   % Subsidy in Capital accumulation for Industrial production (M.Baht) 
G_KS=SubsidyKS      ;   % Subsidy in Capital accumulation for Service production  (M.Baht)
G_HA=SubsidyHA      ;   % Subsidy in Human Capital for Agricultural production  (M.Baht)
G_HI=SubsidyHI      ;   % Subsidy in Human Capital for Industrial production (M.Baht)
G_HS=SubsidyHS      ;   % Subsidy in Human apital for Service production (M.Baht)
G_ecosys=InvestmentEcoSys  ;   % Investment in Ecological system (M.Baht)
G_family=FamilyPlanning  ;   % Family planning expenditure (M.Baht)
G_DL=PaybackDL      ;   % Payback Domestic Loan (M.Baht)
G_IL=PaybackIL      ;   % Payback International Loan (M.Baht)
G_bond=RatioDomBorrowing       ;% The ratio which the loan goes to domestic borrowing (M.Baht)
G_income_tax=IncomeTaxRate ;% The income tax rate (%)
G_vat=VATrate        ;% The Value Added Tax rate (%)
G_xemploy=HireExtraEmployees ;   % Hire extra employees for government jobs (M.Baht)
Shock= [G_xemploy ; G_infra ; G_CE ; G_RE ; G_KA ; G_KI ; G_KS ; G_HA ;G_HI ;G_HS ;G_ecosys ;G_family ;G_DL ;G_IL ; G_bond; G_income_tax; G_vat];
%Effects of government intervention
Popgrowth= (((G_family/100)+1)^(-0.4))*(15/100);
GINchange=(0.02*G_infra/100)-(0.0001*((G_infra/100)^2));
UnitCostCE=((G_CE/100)+1)^(-0.15);
UnitCostRE=2.5*(((G_RE/100)+1)^(-0.2));
CEchange=G_CE/UnitCostCE;
REchange=G_RE/UnitCostRE;
KAchange=(((2/50)*(G_KA/100))-((1/5000)*((G_KA/100)^2)))*KA;
KIchange=(((2/50)*(G_KI/100))-((1/5000)*((G_KI/100)^2)))*KI;
KSchange=(((2/50)*(G_KS/100))-((1/5000)*((G_KS/100)^2)))*KS;
HAchange=((0.01*(G_HA/100))-(0.0001*((G_HA/100)^2))+(0.000005*((G_HA/100)^3)))*HA;
HIchange=((0.01*(G_HI/100))-(0.0001*((G_HI/100)^2))+(0.000005*((G_HI/100)^3)))*HI;
HSchange=((0.01*(G_HS/100))-(0.0001*((G_HS/100)^2))+(0.000005*((G_HS/100)^3)))*HS;
ExtraHireByGov=G_xemploy;
%Population
Popchange=POP_0*Popgrowth;
POP=POP+Popchange;
LA=LA*(1+Popgrowth);
LI=LI*(1+Popgrowth);
LS=LS*(1+Popgrowth);
%Energy
CE_consumed=0.95*CE;
RE_consumed=0.95*RE;
CE_surplus=CE-CE_consumed+CEchange;
RE_surplus=RE-RE_consumed+REchange;
%Ecological Depreciation
Ecoldep=(-(0.5*POP)-(1*CE_surplus)-(0.25*RE_surplus))*( ((G_ecosys/100)+1)^(-0.3));
E=E+Ecoldep ;
%Production factors
ProductionFactor = [ KA LA HA GIN EN E ; KI LI HI GIN EN E ; KS LS HS GIN EN E ];
FactorChange=[ KAchange 0 HAchange GINchange 0 0 ; KIchange 0 HIchange GINchange 0 0 ; KSchange 0 HSchange GINchange 0 0 ];
ProductionFactor=ProductionFactor+FactorChange;
ProductionFactor = ProductionFactor' ;
%Production activities = [ Agri Industry Service ]
Depreciation=[ 0.1 0 0.1 0.05 0 0 ];
Depreciation=[ Depreciation ; Depreciation ; Depreciation ];
Depreciation=Depreciation' ;
GrossDepreciation = Depreciation.*ProductionFactor ;
NetProdFact= ProductionFactor-GrossDepreciation ;
for b=1:6
    for c=1:3
        if NetProdFact(b,c)<0
            NetProdFact(b,c)=0 ;
        end
    end
end
%Input requirement units
Input=[ 1 2 0.1 1 1 10 ; 10 2 1 2 30 1 ; 2 2 5 5 2 5 ];
Input=Input';
%Outputs
PotentialOutput=NetProdFact./Input;
for a=1:3
    if PotentialOutput(6,a)<0
        PotentialOutput(6,a)=0;
    end
end
PotentialOutput_no_energy= [PotentialOutput(1:4,:) ; PotentialOutput(6,:)];
Output_A=min(PotentialOutput_no_energy(:,1));
Output_I=min(PotentialOutput_no_energy(:,2));
Output_S=min(PotentialOutput_no_energy(:,3));
Output= [ Output_A  Output_I  Output_S ];
%Input use
Output2 = [Output ; Output ; Output ; Output ; Output ; Output ];
InputUse=Input.*Output2;
%Energy Requirements
InputEnergy=Input(5,:);
EnergyUse=InputEnergy.*Output;
ProdEnergyUse=sum(EnergyUse(:,:) );
HHEnergyUse=(POP*0.1)+CE+RE;
TotalEnergyUse=ProdEnergyUse+HHEnergyUse;
EnergySurplus=CE+RE+CE_surplus+RE_surplus-TotalEnergyUse;
%Oil import for produce Energy shortage
if  EnergySurplus>=0
    Oilimport=0;
else
    Oilimport=(-1)*EnergySurplus;
end
Oilimport;
WorldOilPrice=100; %USD
Transf=0.0035;  %Transformation from Oil to Energy (MWh/Barrel)
OilimportAmount=Oilimport/Transf ;%Barrel
Oilvalue=OilimportAmount*WorldOilPrice ; %USD
OilvalueBaht=Oilvalue*FOREX/1000000; %Million Baht
%Export
ExportLimit_A=0.2;
ExportLimit_I=0.2;
ExportLimit_S=0.2;
X_Limit_A=ExportLimit_A*Output_A;
X_Limit_I=ExportLimit_A*Output_I;
X_Limit_S=ExportLimit_A*Output_S;
WPA_Baht=WPA*FOREX;
WPI_Baht=WPI*FOREX;
WPS_Baht=WPS*FOREX;
if WPA_Baht>DPA
    XA=X_Limit_A;
else
    XA=0;
end
if WPI_Baht>DPI
    XI=X_Limit_I;
else
    XI=0;
end
if WPS_Baht>DPS
    XS=X_Limit_S;
else
    XS=0;
end
X= [ XA XI XS ];
%Domestic consumptions
CA=Output_A-XA;
CI=Output_I-XI;
CS=Output_S-XS;
C= [ CA CI CS ]; % Domestic consumptions
%Revenue
RA=(CA*DPA)+(XA*WPA_Baht);
RI=(CI*DPI)+(XI*WPI_Baht);
RS=(CS*DPS)+(XS*WPS_Baht);
TotalExport=(XA*WPA_Baht)+ (XI*WPI_Baht)+(XS*WPS_Baht);
%VAT
VAT_A=G_vat*(CA*DPA)/100;
VAT_I=G_vat*(CI*DPI)/100;
VAT_S=G_vat*(CS*DPS)/100;
%National Income
NI_A=RA-VAT_A;
NI_I=RI-VAT_I;
NI_S=RS-VAT_S;
%Income Tax
TXA=G_income_tax*NI_A/100;
TXI=G_income_tax*NI_I/100;
TXS=G_income_tax*NI_S/100;
%Net Income
NetA=NI_A-TXA;
NetI=NI_I-TXI;
NetS=NI_S-TXS;
%Savings and consumptions
MPS=  ((1/15)*DINT) - ((1/900)*(DINT^2)) ; %Marginal Propensity to Save
SA=MPS*NetA;
SI=MPS*NetI;
SS=MPS*NetS;
ConsumptionA=NetA-SA;
ConsumptionI=NetI-SI;
ConsumptionS=NetS-SS;
%Macroceonomic indicators
GDP=RA+RI+RS+G_xemploy; %Million Baht
RealGDP=sum(Output(:,:)); %Million Baht
VATrevenue=VAT_A+VAT_I+VAT_S; %Million Baht
NI=NI_A+NI_I+NI_S; %Million Baht
IncomeTaxrevenue=TXA+TXI+TXS; %Million Baht
NetIncome=NetA+NetI+NetS; %Million Baht
TotalSavings=SA+SI+SS; %Million Baht
TotalConsumption=ConsumptionA+ConsumptionI+ConsumptionS; %Million Baht
PercapitaC=TotalConsumption*1000000/POP ; %Baht per year
GDPdeflator=GDP/RealGDP ; %Baht per unit
RealPercapitaC=PercapitaC/GDPdeflator ;%Units of goods
%Ecological damage due to Oil import
DamageRate=1;
DamageOil=DamageRate*Oilimport;
E=E-DamageOil;
%Utility function
UtilityIndex=(RealPercapitaC^0.8)*(E^0.2);
PackageMacro= [GDP ; TotalSavings ;  PercapitaC ; RealPercapitaC ;UtilityIndex ];
%Inflation
GPC=(PercapitaC-CPH)*100/CPH ; %Growth of Percapita C
INFL=((1/50)*GPC)+((1/500)*(GPC^2));
%Government expenditures
G_DINT=DINT*DL/100 ;  %Interest payment to domestic loan made last period
G_WINT=(WINT*(IL+MII)/100)*FOREX ;  %Interest payment to international loan
% IL and MII are in USD.
% G_WINT is in Thai Baht.
G_spendings= (FXS+ OilvalueBaht + G_DINT +G_WINT) + G_xemploy + G_infra + G_CE + G_RE + G_KA + G_KI + G_KS + G_HA + G_HI + G_HS + G_ecosys + G_family + G_DL + G_IL  ;
if GB>=G_spendings
    G_savings=GB-G_spendings ; % Budget surplus this round
    G_surplus=G_savings;
else
    G_savings=0;
    G_surplus=GB-G_spendings;
end
%Loans
%
%The determinant whether the government has to loan
if GB < G_spendings
    LOAN=(-1)*(GB-G_spendings);
else
    LOAN=0 ;
end
MDL=(G_bond/100)*LOAN ;  %Marginal domestic loan made this period (M.Baht)
%MDL cannot exceed domestic savings.
if MDL<=TotalSavings
    MDL=MDL;
else
    MDL=TotalSavings ;
end
MIL=LOAN-MDL ;  % Marginal international loan made this period (M.Baht)
G_revenue= MDL + MIL + VATrevenue + IncomeTaxrevenue ;  %Government revenue come from all loans and all taxes
GB=G_revenue+G_savings; % This is the budget for spending on the beginning of next round
DL=DL+MDL-G_DL ; % Remaining domestic loan at end of period
% Loan remains = previous loan + additional load - payback
IL=IL+MII+(MIL/FOREX)-(G_IL/FOREX) ; % Remaining international loan at end of period  in USD
DINT=DINT*(1+ ( (0.001*(-1)*MDL/1000)+(0.001*(((-1)*MDL/1000)^2) ) )); %Domestic interest rate for next period
%DEBTS
DomDEBT=DL*(1+(DINT/100)) ;% in Thai Baht
InterDEBT=IL*(1+(WINT/100)) ;% in USD
InterBEBTBaht=InterDEBT*FOREX; % converted into Thai Baht
%FOREX Determinants
%Effect 1: Due to difference of capital flows
DiffINT=DINT-WINT;
DiffINTeffect=(-10)*DiffINT ;
%Effect 2: Due to international debts
InterDEBTeffect=(0.001*(InterDEBT/10))+(0.01*((InterDEBT/10)^2));
%Effect 3: Due to Trade Balance
TradeBalance=TotalExport-OilvalueBaht ; %Million Baht
TradeBalanceUSD=TradeBalance/FOREX ; %USD
TradeBalanceEffect=(1.1158-(0.1*(TradeBalanceUSD/1000)))-1 ;
ForexDepreciationEffect=DiffINTeffect+InterDEBTeffect+TradeBalanceEffect;
FOREX=FOREX*(1+(ForexDepreciationEffect/100));
%Unemployment
ExcessLabour_A=LA-InputUse(2,1);
ExcessLabour_I=LI-InputUse(2,2);
ExcessLabour_S=LS-InputUse(2,3);
Unemployed=ExcessLabour_A+ExcessLabour_I+ExcessLabour_S-ExtraHireByGov;
Unemployment=Unemployed*100/(LA+LI+LS);
Unemployment_A=ExcessLabour_A*100/LA;
Unemployment_I=ExcessLabour_I*100/LI;
Unemployment_S=ExcessLabour_S*100/LS;
%Ecological Resource Degradation
if E<0
    E=0;
else
    E=E;
end
%Summary
PackgagePopulation= [ 0 10000 ; 10000 POP ]; %Population 
PackageGovBudget=[ 0  GB_0 ; 10000 GB ]; % Goverment Budet Balance
PackageGovSurplus=[ 0 5189 ; 10000 G_surplus ]; %Goverment Budget Surplus
PackageMillionBaht= PackageMacro' ; % GDP ; TotalSavings ;  PercapitaC ; RealPercapitaC ;UtilityIndex
PackageMillionBaht= [ 100000 PackageMillionBaht];
PackageOutcome=[ 1 Output_A Output_I Output_S ];
PackagePercent= [ 1 INFL  DINT   Unemployment ];
PackageForex= [  1 FOREX ];
PackageUnemployment= [  1 Unemployment_A  Unemployment_I  Unemployment_S ]; %Unemp in Agri Indust Services
EcologicalResource= [ 100000 E ];
%---------------------------------------------------------------------
%-------------------end of the simulation in the first period---------
%---------------------------------------------------------------------
for i=2:N
%Simulation in the other rounds
%Adjust government spending.Type "= and fill the new value".
%If leave a cell blank, it will return initial values.
G_CE=G_CE*(100+growthCE)/100      ;   % Investment in conventional energy (M.Baht)
G_RE=G_RE*(100+growthRE)/100      ;   % Investment in Renewable Energy (M.Baht)
G_infra=G_infra*(100+growthIF)/100   ;   % Investment in infrastructures (M.Baht)
G_KA=G_KA*(100+growthKA)/100      ;   % Subsidy in Capital accumulation for Agricultural production  (M.Baht)
G_KI=G_KI*(100+growthKI)/100      ;   % Subsidy in Capital accumulation for Industrial production (M.Baht) 
G_KS=G_KS*(100+growthKS)/100      ;   % Subsidy in Capital accumulation for Service production  (M.Baht)
G_HA=G_HA*(100+growthHA)/100      ;   % Subsidy in Human Capital for Agricultural production  (M.Baht)
G_HI=G_HI*(100+growthHI)/100      ;   % Subsidy in Human Capital for Industrial production (M.Baht)
G_HS=G_HS*(100+growthHS)/100      ;   % Subsidy in Human apital for Service production (M.Baht)
G_ecosys=G_ecosys*(100+growthEL)/100  ;   % Investment in Ecological system (M.Baht)
G_family=G_family*(100+growthFY)/100  ;   % Family planning expenditure (M.Baht)
G_DL=G_DL*(100+growthDL)/100      ;   % Payback Domestic Loan (M.Baht)
G_IL=G_IL*(100+growthIL)/100      ;   % Payback International Loan (M.Baht)
G_bond       ;% The ratio which the loan goes to domestic borrowing (M.Baht)
G_income_tax ;% The income tax rate (%)
G_vat        ;% The Value Added Tax rate (%)
G_xemploy=G_xemploy*(100+growthEM)/100 ;   % Hire extra employees for government jobs (M.Baht)
Shock= [G_xemploy ; G_infra ; G_CE ; G_RE ; G_KA ; G_KI ; G_KS ; G_HA ;G_HI ;G_HS ;G_ecosys ;G_family ;G_DL ;G_IL ; G_bond; G_income_tax; G_vat];
%Effects of government intervention
Popgrowth= (((G_family/100)+1)^(-0.4))*(15/100);
GINchange=(0.02*G_infra/100)-(0.0001*((G_infra/100)^2));
UnitCostCE=((G_CE/100)+1)^(-0.15);
UnitCostRE=2.5*(((G_RE/100)+1)^(-0.2));
CEchange=G_CE/UnitCostCE;
REchange=G_RE/UnitCostRE;
KAchange=(((2/50)*(G_KA/100))-((1/5000)*((G_KA/100)^2)))*KA;
KIchange=(((2/50)*(G_KI/100))-((1/5000)*((G_KI/100)^2)))*KI;
KSchange=(((2/50)*(G_KS/100))-((1/5000)*((G_KS/100)^2)))*KS;
HAchange=((0.01*(G_HA/100))-(0.0001*((G_HA/100)^2))+(0.000005*((G_HA/100)^3)))*HA;
HIchange=((0.01*(G_HI/100))-(0.0001*((G_HI/100)^2))+(0.000005*((G_HI/100)^3)))*HI;
HSchange=((0.01*(G_HS/100))-(0.0001*((G_HS/100)^2))+(0.000005*((G_HS/100)^3)))*HS;
ExtraHireByGov=G_xemploy;
%Population
Popchange=POP_0*Popgrowth;
POP=POP+Popchange;
LA=LA*(1+Popgrowth);
LI=LI*(1+Popgrowth);
LS=LS*(1+Popgrowth);
%Energy
CE_consumed=0.95*CE;
RE_consumed=0.95*RE;
CE_surplus=CE-CE_consumed+CEchange;
RE_surplus=RE-RE_consumed+REchange;
%Ecological Depreciation
Ecoldep=(-(0.5*POP)-(1*CE_surplus)-(0.25*RE_surplus))*( ((G_ecosys/100)+1)^(-0.3));
E=E+Ecoldep ;
%Production factors
ProductionFactor = [ KA LA HA GIN EN E ; KI LI HI GIN EN E ; KS LS HS GIN EN E ];
FactorChange=[ KAchange 0 HAchange GINchange 0 0 ; KIchange 0 HIchange GINchange 0 0 ; KSchange 0 HSchange GINchange 0 0 ];
ProductionFactor=ProductionFactor+FactorChange;
ProductionFactor = ProductionFactor' ;
%Production activities = [ Agri Industry Service ]
Depreciation=[ 0.1 0 0.1 0.05 0 0 ];
Depreciation=[ Depreciation ; Depreciation ; Depreciation ];
Depreciation=Depreciation' ;
GrossDepreciation = Depreciation.*ProductionFactor ;
NetProdFact= ProductionFactor-GrossDepreciation ;
for b=1:6
    for c=1:3
        if NetProdFact(b,c)<0
            NetProdFact(b,c)=0 ;
        end
    end
end
%Input requirement units
Input=[ 1 2 0.1 1 1 10 ; 10 2 1 2 30 1 ; 2 2 5 5 2 5 ];
Input=Input';
%Outputs
PotentialOutput=NetProdFact./Input;
for a=1:3
    if PotentialOutput(6,a)<0
        PotentialOutput(6,a)=0;
    end
end
PotentialOutput_no_energy= [PotentialOutput(1:4,:) ; PotentialOutput(6,:)];
Output_A=min(PotentialOutput_no_energy(:,1));
Output_I=min(PotentialOutput_no_energy(:,2));
Output_S=min(PotentialOutput_no_energy(:,3));
Output= [ Output_A  Output_I  Output_S ];
%Outcome is non-negative.
if Output_A<0
    Output_A=0 ;
end
if Output_I<0
    Output_I=0 ;
end
if Output_S<0
    Output_S=0 ;
end
%Input use
Output2 = [Output ; Output ; Output ; Output ; Output ; Output ];
InputUse=Input.*Output2;
%Energy Requirements
InputEnergy=Input(5,:);
EnergyUse=InputEnergy.*Output;
ProdEnergyUse=sum(EnergyUse(:,:) );
HHEnergyUse=(POP*0.1)+CE+RE;
TotalEnergyUse=ProdEnergyUse+HHEnergyUse;
EnergySurplus=CE+RE+CE_surplus+RE_surplus-TotalEnergyUse;
%Oil import for produce Energy shortage
if  EnergySurplus>=0
    Oilimport=0;
else
    Oilimport=(-1)*EnergySurplus;
end
Oilimport;
WorldOilPrice=100; %USD
Transf=0.0035;  %Transformation from Oil to Energy (MWh/Barrel)
OilimportAmount=Oilimport/Transf ;%Barrel
Oilvalue=OilimportAmount*WorldOilPrice ; %USD
OilvalueBaht=Oilvalue*FOREX/1000000; %Million Baht
%Export
ExportLimit_A=0.2;
ExportLimit_I=0.2;
ExportLimit_S=0.2;
X_Limit_A=ExportLimit_A*Output_A;
X_Limit_I=ExportLimit_A*Output_I;
X_Limit_S=ExportLimit_A*Output_S;
WPA_Baht=WPA*FOREX;
WPI_Baht=WPI*FOREX;
WPS_Baht=WPS*FOREX;
if WPA_Baht>DPA
    XA=X_Limit_A;
else
    XA=0;
end
if WPI_Baht>DPI
    XI=X_Limit_I;
else
    XI=0;
end
if WPS_Baht>DPS
    XS=X_Limit_S;
else
    XS=0;
end
X= [ XA XI XS ];
%Domestic consumptions
CA=Output_A-XA;
CI=Output_I-XI;
CS=Output_S-XS;
C= [ CA CI CS ]; % Domestic consumptions
%Revenue
RA=(CA*DPA)+(XA*WPA_Baht);
RI=(CI*DPI)+(XI*WPI_Baht);
RS=(CS*DPS)+(XS*WPS_Baht);
TotalExport=(XA*WPA_Baht)+ (XI*WPI_Baht)+(XS*WPS_Baht);
%VAT
VAT_A=G_vat*(CA*DPA)/100;
VAT_I=G_vat*(CI*DPI)/100;
VAT_S=G_vat*(CS*DPS)/100;
%National Income
NI_A=RA-VAT_A;
NI_I=RI-VAT_I;
NI_S=RS-VAT_S;
%Income Tax
TXA=G_income_tax*NI_A/100;
TXI=G_income_tax*NI_I/100;
TXS=G_income_tax*NI_S/100;
%Net Income
NetA=NI_A-TXA;
NetI=NI_I-TXI;
NetS=NI_S-TXS;
%Savings and consumptions
MPS=  ((1/15)*DINT) - ((1/900)*(DINT^2)) ; %Marginal Propensity to Save
SA=MPS*NetA;
SI=MPS*NetI;
SS=MPS*NetS;
ConsumptionA=NetA-SA;
ConsumptionI=NetI-SI;
ConsumptionS=NetS-SS;
%Macroceonomic indicators
GDP=RA+RI+RS+G_xemploy; %Million Baht
RealGDP=sum(Output(:,:)); %Million Baht
VATrevenue=VAT_A+VAT_I+VAT_S; %Million Baht
NI=NI_A+NI_I+NI_S; %Million Baht
IncomeTaxrevenue=TXA+TXI+TXS; %Million Baht
NetIncome=NetA+NetI+NetS; %Million Baht
TotalSavings=SA+SI+SS; %Million Baht
TotalConsumption=ConsumptionA+ConsumptionI+ConsumptionS; %Million Baht
PercapitaC=TotalConsumption*1000000/POP ; %Baht per year
GDPdeflator=GDP/RealGDP ; %Baht per unit
%If Real GDP=0, GDP Deflator cannot be calculated.
if RealGDP==0
    GDPdeflator=0;
end
RealPercapitaC=PercapitaC/GDPdeflator ;%Units of goods
%If GDPdeflator=0, GDP Deflator cannot be calculated.
if GDPdeflator==0
    RealPercapitaC=0;
end
%Ecological damage due to Oil import
DamageRate=1;
DamageOil=DamageRate*Oilimport;
E=E-DamageOil;
%Utility function
UtilityIndex=(RealPercapitaC^0.8)*(E^0.2);
PackageMacro= [GDP ; TotalSavings ;  PercapitaC ; RealPercapitaC ;UtilityIndex ];
%Inflation
GPC=(PercapitaC-CPH)*100/CPH ; %Growth of Percapita C
INFL=((1/50)*GPC)+((1/500)*(GPC^2));
%Government expenditures
G_DINT=DINT*DL/100 ;  %Interest payment to domestic loan made last period
G_WINT=(WINT*(IL+MII)/100)*FOREX ;  %Interest payment to international loan
% IL and MII are in USD.
% G_WINT is in Thai Baht.
G_spendings= (FXS+ OilvalueBaht + G_DINT +G_WINT) + G_xemploy + G_infra + G_CE + G_RE + G_KA + G_KI + G_KS + G_HA + G_HI + G_HS + G_ecosys + G_family + G_DL + G_IL  ;
if GB>=G_spendings
    G_savings=GB-G_spendings ; % Budget surplus this round
    G_surplus=G_savings;
else
    G_savings=0;
    G_surplus=GB-G_spendings;
end
%Loans
%
%The determinant whether the government has to loan
if GB < G_spendings
    LOAN=(-1)*(GB-G_spendings);
else
    LOAN=0 ;
end
MDL=(G_bond/100)*LOAN ;  %Marginal domestic loan made this period (M.Baht)
%MDL cannot exceed domestic savings.
if MDL<=TotalSavings
    MDL=MDL;
else
    MDL=TotalSavings ;
end
MIL=LOAN-MDL ;  % Marginal international loan made this period (M.Baht)
G_revenue= MDL + MIL + VATrevenue + IncomeTaxrevenue ;  %Government revenue come from all loans and all taxes
GB=G_revenue+G_savings; % This is the budget for spending on the beginning of next round
DL=DL+MDL-G_DL ; % Remaining domestic loan at end of period
% Loan remains = previous loan + additional load - payback
IL=IL+MII+(MIL/FOREX)-(G_IL/FOREX) ; % Remaining international loan at end of period  in USD
DINT=DINT*(1+ ( (0.001*(-1)*MDL/1000)+(0.001*(((-1)*MDL/1000)^2) ) )); %Domestic interest rate for next period
%DEBTS
DomDEBT=DL*(1+(DINT/100)) ;% in Thai Baht
InterDEBT=IL*(1+(WINT/100)) ;% in USD
InterBEBTBaht=InterDEBT*FOREX; % converted into Thai Baht
%FOREX Determinants
%Effect 1: Due to difference of capital flows
DiffINT=DINT-WINT;
DiffINTeffect=(-10)*DiffINT;
%Effect 2: Due to international debts
InterDEBTeffect=(0.001*(InterDEBT/10))+(0.01*((InterDEBT/10)^2));
%Effect 3: Due to Trade Balance
TradeBalance=TotalExport-OilvalueBaht ; %Million Baht
TradeBalanceUSD=TradeBalance/FOREX ; %USD
TradeBalanceEffect=(1.1158-(0.1*(TradeBalanceUSD/1000)))-1  ;
ForexDepreciationEffect=DiffINTeffect+InterDEBTeffect+TradeBalanceEffect ;
FOREX=FOREX*(1+(ForexDepreciationEffect/100));
%Unemployment
ExcessLabour_A=LA-InputUse(2,1);
ExcessLabour_I=LI-InputUse(2,2);
ExcessLabour_S=LS-InputUse(2,3);
Unemployed=ExcessLabour_A+ExcessLabour_I+ExcessLabour_S-ExtraHireByGov;
Unemployment=Unemployed*100/(LA+LI+LS);
Unemployment_A=ExcessLabour_A*100/LA;
Unemployment_I=ExcessLabour_I*100/LI;
Unemployment_S=ExcessLabour_S*100/LS;
%Ecological Resource Degradation
if E<0
    E=0 ;
else
    E=E ;
end
j=i*100000 ; % Make the index look nicer for Ecological Resource
k=i*10000;% Make the index look nicer for Ecological Resource
%Unemployment rate must not exceed 100 percent
if Unemployment_A >100
    Unemployment_A=100 ;
end
if Unemployment_I >100
    Unemployment_I=100 ;
end
if Unemployment_S >100
    Unemployment_S=100 ;
end
% Package Million Baht must not be negative
if GDP<0
    GDP=0 ;
end
if TotalSavings<0
    TotalSavings=0 ;
end
if PercapitaC<0
    PercapitaC=0 ;
end
if RealPercapitaC<0
    RealPercapitaC=0 ;
end
if UtilityIndex<0
    UtilityIndex=0 ;
end
%FOREX is non-negative and not to be so depreciated, BOT will intervene.
if FOREX<0
    FOREX=0.0001 ;
elseif FOREX>500
    FOREX=500 ;
end
%Hyper inflation is unacceptable, so that BOT will intervene.
if INFL>500
    INFL=500 ;
end
% Interest rate cannot exceed 100 percent.
if DINT>100
    DINT=100;
end
%Unemployment cannot exceed 100 percent.
if Unemployment >100
    Unemployment =100;
end
%Summary
PackgagePopulation= [ PackgagePopulation ; k POP ]; %Population 
PackageGovBudget=[ PackageGovBudget ; k GB ]; % Goverment Budet Balance
PackageGovSurplus=[ PackageGovSurplus ; k G_surplus ]; %Goverment Budget Surplus
PackageMillionBaht= [PackageMillionBaht ; j GDP  TotalSavings   PercapitaC  RealPercapitaC UtilityIndex ]; 
PackageOutcome=[ PackageOutcome ; i Output_A Output_I Output_S ];
PackagePercent= [PackagePercent ; i INFL  DINT   Unemployment ];
PackageForex= [PackageForex ; i FOREX ];
PackageUnemployment= [PackageUnemployment ; i Unemployment_A  Unemployment_I  Unemployment_S ]; %Unemp in Agri Indust Services
EcologicalResource= [ EcologicalResource; j E ];
end
%-------------------------------end of the game--------------------------
%REPORT
i
Shock
PackgagePopulation
PackageGovBudget
PackageGovSurplus
echo on
% YEAR, GDP, Savings, PercapitaC, RealPercapitaC, UtilityIndex
echo off
PackageMillionBaht
echo on
%YEAR, Agriculture, Industry, Services
echo off
PackageOutcome
echo on
%>>>>>>>>>>>>>>>>Agriculture, Industry, Service
% PhysicalCapital
% Labour
% HumanCapital 
% Infrastructure
% Ecology
echo off
BottleNeck=NetProdFact-InputUse ;
BottleNeck=[ BottleNeck(1:4,:) ; BottleNeck(6,:) ]
echo on
%YEAR, InflationRate, DomesticInterestRate, UnemploymentRate
echo off 
PackagePercent
PackageForex
echo on
%YEAR, Agriculture, Industry, Services
echo off
PackageUnemployment
EcologicalResource
echo on
% The graph is Real PerCapita Consumption
echo off 
plot(PackageMillionBaht(:,5))
echo on
%----Look at the Bottle Neck and Get Rid of Them before It is too Late----
%----When you get a nice solution from the simulation,
%please send your solution to komsan@tourismlogistics.com to share online.
%----Thank you for choosing Komsan Suiya's products.----------------------
echo off
