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Load Economicreasoning package only if itis not already
loaded

If[Length@Names["PLTools "] < 10,
Get["http://economicreasoning.com"]]

Setup

basicassumptions = {0 <t  <th<1l,w >0, wy>0,n. >0, ny>0,c >0, cy>0,
TLNL WL == Ty Ny Wy,
(cL-cu) (nL=-ny) >0, (Ww.-wy) (NL-ny) <O, (NL-Ny) W <CL-Cy < (NL-Ny) Wy,
UL > Upp, (Ub = Ux) (Cb-CH) >0, €L —-Cip = (NL-Ny) (1-71TL) W,

U > Uppy (Unp - UL) (CHp—CL) > 0, Cy=-Chp == (Ny-ny) (1-1Ty) Wy};
mrsassumptions = {m_ == (1 -t ) W, my == (1-ty) Wy};
ldemandiselastic = (w. n . -wyny) (N -ny) 2 03

bothnormalgoods = (m_ -my) (N -ny) > 03

basicassumptions are the assumptions/assertions necessary for the queries posed in this notebook.
Other queries, e.g., with 17, == 7y may require additional assumptions. See the Laffer-curve section of
MultipleorUniqueEquilibrium.nb (pdf here) for a more extensive assumption specification for this

model.

Analytical Results

The high-tax equilibrium could have more work and utility

TheoryGuru[basicassumptions, n. > ny]

TheoryGuru[basicassumptions, u_ > uy]


http://models.economicreasoning.com/MultipleorUniqueEquilibrium.nb
http://models.economicreasoning.com/MultipleorUniqueEquilibrium.pdf
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Restrictions that guarantee more utility at low tax

TheoryGuru[ {basicassumptions, mrsassumptions, bothnormalgoods}, n. > ny&&u > uy]

TheoryGuru[{basicassumptions, ldemandiselastic}, n. > ny&&u_ > uy]

Variable interpretations

Numerical Example

Preferences
2
ufc_, n_]:= 3 Log[c] - n_z (-1+2¢)?n+1
4 50 3

u®bic, n]
mrs[c_, n_] = - ————————
u1:9 ¢, n]

Technology (kinked production function)

a0 =1/5;a2=4/5;

al=a /. FirsteNSolve[mrs[a +a0, 1] == a, a]

0.44206

f[n_] :=Min[aln+ a0, a2 n]

) a0 a0
utilcut = u[f[aZ—al]’ a2—a1]

0.383625
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Plot entire Laffer curve for the numerical example

mrs[f[n], n] f'[n]-mrs[f[n], n] a0
’ n]’3 {n’
f'ln] f[1] a2-al
PlotLabel -» Style["Figure 4a. The Laffer curve for transfers", {Large, Blue}],
AxesLabel » (Style[#, FontSize » 16] & /@ {"t", "share of\nefficient GDP"}),
PlotRange -» {{0, 1}, {0, 4/5}}, ImageSize -» 600, PlotStyle » Green] ~Show~
mrs[f[n], n f'[n] -mrs[f[n], n a0
[[],]’ [n] [[]’]n},{n,l/zoo,
f'[n] f[1] a2-al
PlotRange -» {{0, 1}, {0, 4/5}}, ImageSize -» 600, PlotStyle » Red] ~
Show~Plot[{2, 3, 2}, {tau, 19 /20, 1}, PlotStyle » {Green, Black, Red},
PlotLegends » {"u(c,n) > uUkink", "u(c,n) = Ukink", "u(c,n) < Uk-,'nk"}] ~Show ~
mrs[f[—=22-], —=2° w-mrs[f[—=22], 2 0
Parametr‘icPlot[{l— [ [a2—a1:| a2—a1:| , [ |:a2-a1:| a2—a1:| a }’
w f[1] a2-al

{w, a1, a2}, PlotRange » {{0, 1}, {0, 4/5}}, ImageSize -» 600, PlotStyle » Black]

ParametricPlot[{1 - » 1},

ParametricPlot [ {1 -

}s

Figure 4a. The Laffer curve for transfers
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mrs[f[n], n] f'[n]-mrs[f[n], n] ao
’ n}’ {n, I 1}’

f'[n] fl1] a2-al
PlotLabel » Style["Figure 4b. The Laffer curve for transfers", {Large, Blue}],
AxesLabel - (Style[#, FontSize -» 16] & /@ {"t", "share of\nefficient GDP"}),
PlotRange » {{19 /20, 1}, {0, 4/5}}, ImageSize - 600,

PlotStyle -» Green, AspectRatio - 1] ~Show~

mrs[f[n], n] , f'[n] -mrs[f[n], n] n}, {n, 1/290’ ao

f'in] f[1] a2-al
PlotLabel -» Style["The Laffer curve for transfers", {Large, Blue}],
AxesLabel - (Style[#, FontSize » 16] & /@ {"t", "share of\nefficient GDP"}),
PlotRange -» {{19 /20, 1}, {0, 4/5}}, ImageSize - 600,
PlotStyle » Red, AspectRatio - 1] ~Show~

Plot[{2, 3, 2}, {tau, 19 /20, 1}, PlotStyle -» {Green, Black, Red},

PlotLegends -» {"u(c,n) > ukink", "u(c,n) = ukink", "u(c,n) < uk,-,,k"}]~Show~

ParametricPlot [ {1 -

ParametricPlot [ {1 -

}s

mrs|f[—=22 201 w-mrs|[f[—=22 —20_
Parametr'icP'Lot[{l _ [ [ a2-al ] ? a2-al , [ [ a2-al ] ’ az2-a1 ] ao } ,
w fl1] a2-al

{w, al, a2}, PlotRange » {{0, 1}, {0, 4/5}}, ImageSize » 600, PlotStyle » B'Lack]
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Figure 4b. The Laffer curve for transfers
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Take a pair equilibria to confirm that
(a) both goods are not normal,

(b) labor demand is not elastic,

(c) 1, < 1y, and

(d) utility is higher at the high tax rate
in that range

examp'Lepa'i rOpr'intS = {m._ >mrs[c., N ], my->mrs[cy, Nnyl, U. > ufc, N ], Uy > ufcy, nyl,

m m
el fInd, cu FInul, we» Frind, wy» F'nyl, ti»1-—, tyo1-—,
Wi Wy
2 ao . . .
n.-» — (» below production-function kink x),
3 a2-al
6 ao . . .
ny » — (» above production-function kink *)};
5 a2-al

{Not@bothnormalgoods, Not@ldemandiselastic, t, < ty, SameSign[uy-u., ty-t 1} //.
examplepairofpoints

{True, True, True, True}



