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1.4 Value Function Iteration
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3. Value Function Iteration 0 O O O Value Function OO0 OO0 OO 0O
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Vi = max (u (ki, ki) + 5o (kier)) (82)
O0000000V,=0000000000000u (k, kyq) O 1600 %
leoo D000 U max 0 OO0ODO0OOOOODOOOOOOO
gobobobollecoobobobooboboboboobo
gbogboogboogbilecodbbodboobobuodobonog
0000000 Value Function OO OO0 zeroO O OO OOOO
gbobodgbbogbbooobboobobobooboogog
OO0 Value Function0 OO0 0000000000 0OOOOOOOO
gboboboooobbbuoobboboooobobuoooobon

4. Value Function 0 OO0 O00O00O Iteration D D OO0 OO0DOOOOO
Value Function 0 0 0D 0000000000 O0OOOOOOOO
Oddooooooodddd0ooooooooooboOoooaa
0000000000000 000bOO0000d Value Function O
Unique0 00000000 QOOOoog

5. 0000 Value Function 0 O Policy FunctionO OO OOO0OOO
0O Policy Function O O Iteration D 0 D0 D0 0000000000
000000000000 0DO0000D000000oo0Od

O00obooo MatlabOOOGOOOOoOOOoODOO

4 Matlab Code

% 00000000
%
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alpha = 0.25; % production parameter
beta = 0.9; % subjective discount factor
delta = 1; % 1 -depreciation rate

gam = -2; % preference parameter

%
%
%O00O00ooooooood
%
mink = 0.2; % minimum value of the capital grid
maxk = 1.8; % maximum value of the capital grid
ink = 0.001; % size of capital grid increments
nk = round((maxk-mink)/ink+1); % number of grid points
%
%O00000ooooo
%
util = -1000000*ones(nk,nk);
%
% 00000000000 00000D0O00000DOoOOo0oon
% 000000000000D00O00000O00000ODOOO0ODOO0
0o
%
%
%0000000000000000
%o
for i=1:nk;
k=(i-1)*ink 4+ mink;
%
%0000000000000000
%
for j=1:nk;
kprime = (j-1)*ink + mink;
invest = kprime - delta*k;
cons = ((1-beta)/(alpha*beta))*(k"(alpha)) - invest;
if cons > 0;
util(j,i)= (cons”(gam+1))/(gam+1);
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%000000i0000000j;00000
end;
end;
end;
%
% 0000000
%
v = zeros(nk,1); % Value Function 0 0 0 O
% Value Function 1 0 0 0000000000000 O0OODOOOOO
%000000%
decis = zeros(nk,1);

iter = 0;

metricl = 10;

metric2 = 10;

[rs,cs] = size(util);

%

% Bellman Equation O iterate 0 O [
%

while metricl "= 0 | metric2 > 0.001 ;
% metric20 0.010000 600000.0010000
% 760 0 iteration 0 O metric2 "= 00000 381
% O0O00D00oOoooo0loooooDoooooog
% 0000000

%0
%0000 state000000D00OO0O0OO
%0
for i=1:cs;
r(:,i) = util(:,i) + beta*v;
end;

[tv,tdecis] = max(r); % tv is 1*cs vector with max of each cols of
% tdecisU 1*esOO00O0O0O00O0OOOOOO0Or0000OOO0OO

gooooo
%O0DODOOOOOoOoooogd Value FunctionO0 OO O OO
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% Bellman Equation 0 0 0000000000000 O0OOO
gdd
tv000000 valueODOOOOO
%o
tdecis = tdecis’;
tv = tv’;
metricl = max(any(tdecis-decis)); % test nonzeros (1 if yes, 0 OW)
% Policy Function 0 0 00000 O
metric2 = max(abs(v-tv));
% Value Function 0 0 0 00000
v = tv;
decis = tdecis;
vior8 = v(1); % value of v for k=kmin=0.2
ufor8 = (decis(1)-1)*ink + mink; % value of control for k=0.2
iter = iter+1;
disp(] iter metricl metric2 vfor8 ufor§));
% iteration0 0 0000
end;
%
%Policy Function O Value Function 0 0 00 00O
%
policy = (decis-1)*ink + mink; % policy function
%
p = -10000*ones(nk,1); % utility under the optimal policy
for i=1:cs;
k = (i-1)*ink 4+ mink;
invest = policy(i) - delta*k;
cons = ((1-beta)/(alpha*beta))*(k" (alpha)) - invest;
if cons > 0;
p(i)= (cons” (gam+1)) (gam-+1);
end;
end;
betam = beta*ones(cs,1);
value = p/(ones(cs,1)-betam);

%
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%O00O0ooooo

%

disp(PARAMETER VALUES);

disp(");

disp(” alpha beta gamma ’);

disp([ alpha beta gam ]);

disp(”);

%0

%

%00000000o0o00g

%

kegrid = [(mink:ink:maxk)’]; % capital grid

%

figure(1)

plot(kgrid’ value);

titleCDETERMINISTIC GROWTH MODEL: VALUE FUNCTION);
%

figure(2)

plot(kgrid’ policy,’.” kgrid’ kgrid’,’-);

titleCDETERMINISTIC GROWTH MODEL: POLICY FUNCTION);

01000000000 Value Function O O O O O O O Value Function
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% % % % % % % % % % % % % % % % % % % % % % % % % % %
% % % % % % %

cons = (1-beta)/(alpha*beta);

lam = cons”gam,;

%

n=1; % The number of the predtermined variables

%

%

%

%

% Matrices For subroutine to solve dynamic optimization problem

%

%

% MCC matrix

%

mcc=zeros(1,1);

* cons” (gam-1);

mec(1,1) = gam
%o

%o

% MSC Matrix
%

mes = zeros(1,2);

mes(1,2) = 1;

%o

%o

% MCE Matrix - no stochastic elements
% 00000000O0O0Oooo

%o

mce = zeros(1,1);

%
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%

% MSS0 Matrix

%

mss0 = zeros(2,2);

mss0(1,1) = lam™*(1-beta)*(alpha-1);

mss0(1,2) = 1;
mss0(2,1) = 1;

%0

%

% MSS1 Matrix
%

mssl = zeros(2,2);
mss1(1,2) = -1;
mssl(2,1) = -1/beta;
%

%0

% MSCO Matris
%0

msc0 = zeros(2,1);
%0

%

% MSC1 Matrix
%

mscl = zeros(2,1);
mscl(2,1) = -1;

%0

%

% MSEO Matrix
%

mse0 = zeros(2,1);
%

% MSE1 Matrix
%

msel = zeros(2,1);
%
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%

% PAI Matrix

%

pai = zeros(1,1);

%

%

%

[GXX,GXZ,GUX,GUZ,M,Psi, V] = burns6(n,mcc,mes,mce,mss0,mss1,msc0,msc1,mse0,msel,|

%

%

linpol = zeros(cs, 1);

for i = l:cs

linpol(i) = 1-GXX +GXX*(mink+ink*(i-1));

end

diff = policy-linpol;

%

figure(3)

plot(kgrid’,diff);

title(” DISCRETIZATION APPROACHES -LINEAR APPROXIMA-
TION(400)");

% % % % % % % % % % % % % % % %5
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