LoglLog Example - FIXG

Mathematica details
Input general equations
Print out equations

Specifications

In[4762]:= O_l = l; O_Z = l;

nazesy- ucc[c_] = If[o; == 1, Log[c+cb], (c+cb)*™™ /(1-01)];
ull[leis_] = If[o; == 1, Log[leis + 1b], (leis+1b)'"™ / (1-0;)];

ina7es= B =96/ 1003

in7eel= UC[Z_] = ucc[z]
ul[z_] =ull[z]

outa7eel= Log[cb + z]
oua7671= Log [1b + z]

In4768)= Am = uc ' [1] 3
AM = Min[uc'[cb+1/10000000], 100];
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Sequential solution of optimization problem

Goal: for a given (b, A) state, determine the solutions for (C, L, G, p, TR).

in47701= CompSys // NTable

Out[4770]//TableForm=

1
1 S
cb+C
2 A = = + AT
1+1lb-L
24 2,
3 PA= S5
4 b+TR+L =b,p+C+L T
5 gu+C =1L
6 pNTR+%Vb[b+,)&+}:0
7 24 Mﬂm[bﬂk])ze
25 A
8 L +Vb[b, 1] =0
. * L -b, p+L-Lt
9 Valb, A] = - 0 (g it ()
’ B 2
10 | prr>08&& TR g = 0&& TR > 0

Because we have a fixed choice of Aplusand b,, only equations 1-5 are relevant for finding policy
choices.

in4771:= tmp = polsys = CompSys[[1 33 5]1

1 1 24 2,
outf4771]= { = gy A= ————— + AT, PA= —, b+TR+L =b, p+C+L T, gy+C == }
cb+c 1+1b-L 25
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Problem reduction

Government expenditure, Aplus and b, are all fixed.

The solution strategy is simple:

gov is pinned down exogenously

consumption is pinned down by A

labor supply must equal consumption plus gov

Labor supply and equation 2 (labor supply foc) pins down t
If =1, then state is INFEASIBLE.

The budget constraint then pins down TR.

If TR>=0, we are okay. Otherwise INFEASIBILITY.



4 | 2021 gfix Loglog EquationsPSU.nb

We first solve out for gov, consumption, labor and price

in47721= gsol = {G - gy}

out4772)= {gm = Em}

in4773:= ¢sol = Solve[tmp[[1]], CI[[1]]

l1-cbx
Out[4773]= {(I: - 7}
A

in47741= Lbsol = Solve[tmp[[5]], L1[[1]]

out4774)= {L - gy + C}

in4775:= psol = Solve[tmp[[3]1], pl1[[1]]

24 2,
Out[4775]= {p -

25)\}

We collect the solutions. polsols give us the static decisions as functions of A (a state) and 7 (the other
static choice)

in4776)= polsols = {csol, lbsol, gsol, psol} // Flatten;

and apply them to the system.
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in47771= tmp = tmp //. polsols // Simplify;
tmp // NTable

Out[4778]//TableForm=

1
1 True
1
2 A=A —1+(l+ch-gy+1b) A * T‘)
3 True
24 b, A, 1

4 b+gy+TR+cbt = 55 *(gM+I)t
5 True

Equation 2 fixes t:

4779 tausol = Solve[tmp[[2]1], T][[1]]
—2+)L+Cb)Lng)k+-LbA}

Out[4779)= {t -
-1l+A+cbA-gyax+1b2a
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Equation 4 is the budget constraint

in47s0:= budget = tmp[[4]]

24 b, A, 1
outa7s)= b+ gy+ TR+cb T = ——— + ( J T

gu + —
25 2
Solution for TR is

n4781:= TRsolt = Solve[budget, TR][[1]]
725bxfzngA+24b+A++25z725cbxz+25gMAz}

Out[4781]= {TR -
25

If TRsoltimplies a negative TR, then the state is infeasible.

We use the solutions to the solutions for C, I, G and 7to compute utility as a function of the state (b, A)

4782 GovObj //. polsols /. tausol // Simplify
1 1 24
oua7e2)= Log|l+cb - gy + b - —] + Log[—} + —V[b", A,]
A A 25



Code

Given gy, b, A, bplus and Aplus, we:
First compute 1

in47es= tausol /. subTOeqs
—2+)\+Cb)&—gM)\+1b/\}

Out[4783]= {t =
-1l+A+cbAx-gyax+1b2a

If T> 1, then the state is infeasible.
Then, using the  computed above, compute TRcheck
in47s4= TRsolt /. subTOeqs /. TR » "TRcheck"
-25bXx-25gyAx+24b, A, +25T-25chbAT+25gy At
25 2 }

Out[4784]= {TRCheCk =
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If TRcheck<0 then we have an infeasible transition
If TRcheck>=0, then we have Tand TR and we finish by computing the following in sequence:

in47esi= €¢sol /. subTOeqs

l1-cbx
Out[4785]= { == 7}
A

n47sel= Lbsol /. gsol /. subTOeqs

outa7gel= {L == gy + C}

in4787:= psol /. subTOeqs
24 2, }

252

Out[4787]= {p =

and the objective function

inj47ss)= GovObj //. polsols /. tausol // Simplify
1 1 24
outa7ssl= Log|l+cb - gy + b - —] + Log[—} + —V[b", A,]
A A 25



