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Intensive Margin - Endogenous Hours Supply 1/3

Assumption: Consumption bundle @ consists of goods consumption and
leisure in an additively separable way (i.e. no income effects).

Otherwise aggregation of human wealth H in Blanchard model not
possible!

Qv,t = Cv,t - @(Evﬁt)’
where () is increasing and convex. 6, is an exogenous labor

productivity shift parameter.

The household problem:

U(Av,t) = max U(vat) + ﬂ’YtJr] U(Av7t+1), s.t.

’Yt+1Av,t+1 = Ry [Av,t + thv,tat - Cv,t] and
Qv = Gt — <P(£V,t)-
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Intensive Margin - Endogenous Hours Supply 2/3

The optimality and envelope conditions are

Cv,t : U/(Qv,t) = ﬁRt+1)\v,t+17
gv,t : U/(Qv,t)@/(év,t) = ﬂRt+1>\v,t+1Wt9t
Av,t . )\v,t = /BAv,t+1Rt+l~

Combining the first two optimality conditions reveals that hours are given
by the simple static relationship
@/(Zv’t) = Wt6‘t = EV t — ‘gt'

)

Hence, aggregate labor supply is LY = /,0;N..
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Intensive Margin - Endogenous Hours Supply 3/3

The aggregate household behavior equations are
Qt = Qt_l(At + Ht), and Ct = Qt + SO(Et)Nt;

where

H. N:/N
H;y = Wth — o(le)Ne + %Hw'
1

Firm and market clearing condition are as before.

The intensive margin is implemented in Blanchard _intensive.
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Intensive Margin - Calibration of Parameters

Assume the following isoelastic functional form for ¢(-)

Ey Itey Wtot et
é = e € — = é = .
o(4:) <P01+€Z(t) ¢ ¥1 t (900>

This implies that the elasticity of hours supply with respect to the
wage rate or the productivity parameter is
Oln/t; dInt,

Olnw; ~ dln 0; - (1.1)

Calibrate:
» ¢, for strength of reaction,
> g for level of ¢,
> o for level of p(¢;) (normalization, e.g. to zero).

Discuss: micro-elasticity €, vs. macro-elasticity using
Blanchard_intensive.
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Extensive Margin - Endogenous Participation 1/3

The participation decision occurs before the hours decision and is in
principle a 0/1-decision. How to model this in this setting?

» Problem:

> (a) if all households are the same either all choose 0 or 1 =
uninteresting,

> (b) if households are different (e.g. they receive different shocks to
the value of home production) how to keep track of them?

» Answer: We convexify the problem (e.g. see Hansen (1985) on
indivisible labor)

> Possibility (a): Assume that households receive many, many home
production shocks per period = we can interpret the probability of
participating as the time a household spends in participation.

> Possibility (b): Assume that households insure themselves against
home production shocks (e.g. they pool income = ex-ante expected
per-period income is equal to ex-post per-period income).
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Extensive Margin - Endogenous Participation 2/3

We use option (a): Households receive many shocks to home production
home production =w + h, h~ F(+)

Define household income as y, ; = d, ;w:l, +0;. Households
participate if

wily 10 — @(fv,t) >wHhyy = wily 0 — @(Ev,t) —w= ﬁv’t-

Given our assumption the participation rate d, ; (i.e. time spent in
participation) is

6v,t = F(hv,t)‘
The consumption bundle is defined as
Qv,t = Cv,t - 5v,t‘p(€v,t) + (1 - 5v,t) [hs,t + W} (12)

with A, = F(ﬁv,t)_l f_ﬁoé h dF(h).
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Extensive Margin - Endogenous Participation 3/3

Observe that the optimality for hours is unaffected (use the Envelope
Theorem)

bt U(Que)dve' (bvt) = BRev1 Ay 0410y e Wiy =
90 (év,t) - Wtet = Ev,t = £t~

Important: if {,; ={¢; = h,,=h, = Ov,t = 0t

Aggregate labor supply is L7 = §,£,0;N;.

The extensive margin is implemented in Blanchard _extensive.
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Extensive Margin - Calibration of Parameters

Assume that F(-) follows a Pareto distribution with scale parameter k
and shape parameter x then the non-participation rate is

(1—06)=h "k~

Calibrate:
» k for strength of reaction,
» k for level of §;

> There is an explicit solution for the conditional expectation hf

Discuss: How do changes in w and 6 affect both labor supply margins
using Blanchard_intensive?
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Outline

Including Government
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Assumptions

We add government instruments to a simple Blanchard model with the
following assumptions

>

>

>

Single country, small open economy.
Firms face hdl capital-adjustment costs.

Labor productivity grows exogenously by rate g (G =1+ g),
model is detrended.

Isoelastic felicity.
Endogenous labor supply along intensive and extensive margin.
A mass of households each facing a constant probability of death ~.

Households of same age insure themselves against the risk of
longevity.

3 markets: homogenous good (numéraire), labor, and assets.

Government issues debt (perfect substitute for investing in firm or
abroad)
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Government instruments

We model the following fiscal instruments of the government

>

>

Income taxes from workers: 7% € [0, 1]

Payroll taxes from firms: 77 >0

Lump-sum taxes/transfers from/to households: 7/ € R
Profit taxes from firms: 7Pf € [0,1]

Profit tax deductibility options for capital maintenance costs:
¢ €[0,1]

Consumption taxes: 7€ >0

Unproductive (non-microfounded) government consumption:
Cc>0

Benefits for non-participating households: b > 0 (instead of home
production parameter w)
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Household problem

Adding our instruments changes the household problem to

V(Av,t) = Mmax 1//7 (th)p + nyt‘*’]. Gp V(Av7t+1)a s.t.

Ye+1GAV 41 = Rep1 [Ave + yoe — P G
Qv,t = Cv,t - 5v,t§0(£v,t) + (1 - 5v,t)h§7t
yv,t - 6v,t(1 - 7—tl/‘/)thv,tet + (1 - 5v,t)bt - 7—1{

where the price of consumption is pc; = 1 + 7¢. The behavior
describing equations are

5v,t : [(1 - TfW)WtEV,tat - bt} /PCt - ‘P(fv,t) = ﬁv,t = 5v,t =0t
£V7t . QOI(EV,I—) * pCt = (1 — TtW)Wtet = év,t = Et

c o
Cv,t : GQV,H—I - <ﬂRt+1 pet > Qv,t

PCt+1
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Firm problem

Maximize firm value (present value profits V):

V(K:) = max x: + M,
Ie,L? Ret1
xe=Ye— A 4+7D)wel? — b — 4 — TF (dividend)
TF =70 [V — (L + ) lP — 65 (U + 05 K,)] (profit tax)
Ye = f(Ke, LY) (hd1 production function)
GKey1 = (1 = 6")K, + I, (capital law of motion)
L= v/ Ke(l ) Ky — 65)? (capital adjustment costs)

In steady state (i.e. J = J; = Jx = 0) the user-cost of capital is

r+ 61— ggrP’)
1— 7-prof :

Yk =
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The Government Sector

Per-period revenue and expenditure of the government are
Rev; = TF (TtFLD + 7 Ls) wy + TtNt + 7 cc.,

EXpt C + (1 - 5t)tht
Government debt evolves according to

GDf.y = Rey1 (D — PB).

where primary balance is PB; = Rev; — Exp;.

With perfect forward looking agents we have to set a debt rule such that
detrended debt D¢ converges to a number bounded from above and
below.
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Temporary Equilibrium

In period t we know
» all parameters and taxes (except for one)
» predetermined variables: K;, D', DE.

» guesses for forward looking variables: H;i1, Vi1 and Q..

Three markets have to clear: Labor (LP = L?), assets
(At = Vt + Df + DtG) and gOOdS (Yt = Ct + It + Jt + CtG + TBt)

Government budget has to hold: GD&; = Rey1 (D — PB:) by
changing at least one government instrument endogenously.

Respective code is Blanchard_government.
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Outline

Implementation on the PC
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Implementation on the PC

Foresight variables: H, V and 2, Predetermined: K and DF

» We discuss code implementations: Blanchard government.

> We look at the following

1. budget balance switch
2. calibration
3. a simple reform with different budget closures

4. changing exogenous debt path
and interpret the results.

Home exercises: Ex. 8 and 9.
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