Growth - Projection Method -
polynomial approx

Basic method

n9i7:= X = @3 Remove["Global x"]; DateList[Date[]] // Most
ouer7- {2020, 4, 29, 22, 27}

Choose production function
noter= FIX_] = Ax%; Fp[x_] = Aax*?;

Choose utility function

X1+7
ne1e)= UE[X_] =

;utp[x_] = x¥;
l+y

Choose parameters; set A so that steady state is k=1.

In[920]'= Q@

A

.25; ¥y = -2.3 B = .95;
(1/B-1) /a;
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This notebook transforms the Euler equation to make it more linear.
| did this in the JET paper.

Define inverse utility function
nozzj- utpinv[lam_] = lam'/¥;
Define operator

ne23i= OpF[X_] = c[x] - utpinv]
B utp[c[x+f[x]-c[x]1]] (1+fp[x+f[x]-c[x]])
15



Define range

n24= capmin = .25; capmax = 1.75; capbar = (capmin + capmax)/2;
caprng = capmax - capmin;

no2el= €SS = 1]
outiozsl= 0.210526

Choose polynomial degree
ino27- Degx = 33

Define approximation

Degx+1
InE2gl= C[X_] = Z a[i] X1'l;

i=1
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Compute collocation grid

n929l= sol = NSolve[ChebyshevT[Degx+1,x]==0,x]}
zeroes = Table[Last[First[sol[[i]]]],{i,1,Degx+1}];
pts = N[Table[capbar + zeroes[[i]] caprng/2,{i,1,Degx+1}]]

oues- {0.30709, 0.712987, 1.28701, 1.69291}
Compute initial guess
no32)= Solve[{al + a2 .5 == .6 f[.5],al+a2==f[1]},{al,a2}]

oue3z= {{al - 0.00191067, a2 » 0.208616} }

nessr= {@init[1l], ainit[2]} = {al, a2} /. %[[1]]
oute3z= {0.00191067, 0.208616}

inoz4;= F[1]
out9z4= 0.210526

ingas= F[1]
outossl= 0.210526

neser= @init[1l] = 03 ainit[2] = f[1];
Do[ainit[i] = 0, {i, 3, Degx+1}];
Collect variables and initial guesses

niessi= varsin = Table[{a[i], ainit[i]}, {i, 1, Degx +1}];
vars = Table[a[1i], {i, 1, Degx +1}];

Compute collocation equations

ne40i= eqns = Table[Opf[pts[[i]l]] == 0,{i,1,Degx+1}];



In[941]:=

out[941]=

In[942]:=

out[943]=

Projection

Solve

sol =
{a[l] > 0.0774433, a[2] > 0.18962, a[3] > -0.0700214, a[4] > 0.0144657}

FindRoot[eqns,varsin]

Compute consumption function

csol[x_] = Expand[c[x]/.sol]; Expand [Opf[x]/.sol];

Plot[{csol[x],f[X]},{X,.5,1.5}]

oppol[x_] =

0.24 1

0.22 -

0.20




6 | Projection Growth Model.nb

ing441= oppol[x_] = Expand[Opf[x] /. sol] / css;
in94si= Plot[oppol[x], {X,.5,1.5},PlotRange->All]
0.0004

0.0002

out[945]=




Projection

Other examples

Define script project

nossl- project s= [F[x_1 = Ax%; fp[x_] = Aax™?';

X1+7
ut[x_] = sutp[x_1 = x¥3
l+y
a = .25; ¥y = -2.; B = .95
A= (1/B-1)/a;

utpinv[lam_] = lam’¥;
Opf[x_]1 = c[x] - utpinv[
Butp[c[x+ f[x] -c[x]1] (1+fp[x+f[x]-c[x]])
13
capmin = .25; capmax = 1.75; capbar = (capmin + capmax) /2;

caprng = capmax - capmin;

css = f[1];
Degx+1 .
clx_1= ) alilx';
i=1

sol = NSolve[ChebyshevT[Degx +1, x] == 0, x]}

zeroes = Table[Last[First[sol[[i]]]], {i, 1, Degx+1}];

pts = N[Table[capbar + zeroes[[i]] caprng/2, {i, 1, Degx+1}]];
ainit[1l] = 0; ainit[2] = f[1];

Do[ainit[i] = 0, {i, 3, Degx+1}]1;

varsin = Table[{a[i], ainit[i]}, {i, 1, Degx +1}];

Table[a[i], {i, 1, Degx +1}];

Table[Opf[pts[[i]]] == @, {i, 1, Degx +1}];

sol = FindRoot[eqns, varsin];

vars

eqns

csol[x_] = Expand[c[x] /. sol]; oppol[x_] = Expand[Opf[x] /. sol];

oppol[x_] = Expand[Opf[x] /. sol] / css;
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Degree 3

n947:= X = @3 Remove["Global x"]; DateList[Date[]] // Most
ouea7= {2020, 4, 29, 22, 27}

ine4e]= Degx = 33

ing70;= Plot[oppol[x],{X,.5,1.5},PlotRange->All]

out[970]=




Degree 5

ne7i= X = @3 Remove["Global x"]; DateList[Date[]] // Most
ouper1= {2020, 4, 29, 22, 27}

ine72)= Degx = 53

inge4:= Plot[oppol[x],{X,.5,1.5},PlotRange->All]

0.000

.00005

out[994]=

-0.00005 -
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Degree 7

neesi= X = @3 Remove["Global x"]; DateList[Date[]] // Most
ouess=- {2020, 4, 29, 22, 27}

infooe]= Degx = T3

niotel= Plot[oppol[x],{x,.5,1.5},PlotRange->A1l1]
0.000020

out[1018]=

-5.x107®

-0.000010

-0.000015



Degree 9

nioigp= X = @3 Remove["Global %"]; DatelList[Date[]] // Most;

Infozo)= Degx = 93

nito42= Plot[oppol[x],{x,.5,1.5},PlotRange->A1l1]

Out[1042]=
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Degree 11

nit043}= X = @3 Remove["Global %"]; DatelList[Date[]] // Most;

info441= Degx = 113
niioes]= Plot[oppol[x],{x,.5,1.5},PlotRange->A1l1]

4.x107

2.x1077

out[1066]= 4

-2.x107

-4 x107




