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Model in non-linear form:

Consumer

Budget constraint

PW .- W = INC (1)
Consumer price index
1 [Px ] [Py]?Y
PW==-|-%- — 2
A [ax} [av] @)
Income of consumers
INC = Pxwyk + Prw; (3)
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Producer and market clearing

Zero profit condition (P = MC, for j = X,Y) for Y = 1:

1 PL /BL,j PK 5K,j
B E
Bj /BL,J BK,J
Market clearing (for factor i = K, L):
B Px XS PyYS
wj = /BI,X P + BI,Y P, (5)
Market clearing for goods.
PW - W PW - W
XS=ax———, YS=ay——— (6)
Px Py

Solution of 1-6 ensures model equilibrium.
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Linearization: budget constraint

o capital letters: levels, lower case letters: percentage changes:
]
AP
P=7p

Start linearization from 1:

pw + w = inc

How do we get this? Lest totally differentiate:

dPW - W +dW - PW = dINC
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Linearization

Divide both sides by INC :
dP - W/INC + dW - P/INC = dINC/INC
Substitute: INC = PW - W

dPW‘W_i_dW-PW
PW - W PW - W

= inc

pw + w = inc (7)
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Linearization: price index

Linearization of 2 is a bit more difficult:

1[ 1] 1 [Py Y 117 o1 [Px]™X
—axo || pext Y] gp e B A L T2
dPW axA |:O£x:| X [ay] x+0(yA ay y Y

Divide by PW:

- ay ay ax
TTHRTRT T SRR
_axdPx  aydPy
P = Px Py
which gives:
pw = axpx + aypy (8)
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Linearization: income

Eqaution 3:

dINC = wxdPx + Pxdwi + Pirdw; + w dP;
Divide by INC :

_ wkdPg N Pxdwk n Prdw; . wrdPy
~INC INC INC INC

inc

inc PK . dePK WK PdeK wr - Pdel_ PL . dePL
mnc =
INCPK /NC-(UK /NC-(.UL /NCPL

So (scinc,k oraz scyyc,p) are the factor shares in income:

) dw dw
inc = (pk + 7K) -scive,k + (pL+ 7L) “ SCINC,L (9)
WK wr
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Linearization: zero profit

sl
B | B Bk j

We can rewrite as

pj = BLjpL + Bk jPk (10)
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Linearization: market clearing

PW - W PW - W
X — _— Y = _—
5 ax Px s 5 ay Py
PW PW.-W dPX
XS = ax(—dW + —dPW — ——" . X
dx$s ax(PXd de P PX)|| S
XS =W+ pw — px y5s = W + pw — py (11)

We see the price elasticity of demand equal to one.
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Linearization: factor market

We linearize equation

PXXS Py YS

/BIX 5IY

So: (for factor i = K, L):

PxdXS n dPxXS PxXS dP Py dYS n dPyYS PyYS dP;

dwi = ix(—p, Pi P; =5 PR 2
dwl /81 X( (
dwi/w; = swi x(xs + ps) + swi,y (xs + ps) — pi (12)
. L Bi x PxXS
where: swix = 5 pxsta,y Py s 2N

Wiy — Bi,yPyYS
LY = Bi xPxXS+B;yPyYS"
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The linearized model

pw + w = inc (13)
pw = axpx + aypy (14)
) dwi dw
inc = (px + ——) - sanc,k + (P + ——) - scnc,L (15)
WK WL
pi = BrjpPL + Bk jPk (16)
XS =W + pw — px yS§ = W + pw — py (17)
dwi/w; = sw; x(xs + ps) + sw; y (x5 + ps) — pi (18)
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The linearized model

@ The Cobb-Douglas shares will be calibrated as before

@ We still have to compute from SAM:
L Bi x Px XS L Bi,y Py YS
SWix = Bi.xPxXS+pi y Py YS and Wiy = Bi.xPxXS+pBi yPyYS"

Pxw Prw
@ SCNC K = ;I(\ICK and SCINC,L = ”LVCL

@ In our model all variables in the benchmark run will be equal
to zero

@ The reactions to shocks will be all expressed in percentage
changes (multiply by initial levels to recover post-simulation
levels).
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