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A Prototypical DSGE Model

e Detailed discussion provided in Woodford (2003).

e Households: consume, competitively supply labor services, value transaction services

from real money balances,
e Final Goods Producers: aggregate a continuum of intermediate goods.

e Intermediate Goods Producers: use capital services and labor, AR(1) technology. Mo-

nopolistic competition and Calvo-style nominal rigidities.

e Monetary Policy: represented through interest rate feedback rule.
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A Prototypical DSGE Model

e Final good production:
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e Demand for intermediate inputs:

v = (P9) "y

P= (/Olpt(j)%ldj)ﬁ-

e Price of final good:
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A Prototypical DSGE Model

e Intermediate goods are produced by monopolistically competitive firms with the fol-

lowing technology:

Yi(7) = ANi(d), (4)

e A; is an exogenous productivity process that is common to all firms and NV;(j) is the

labor input of firm j.
e Labor is hired in a perfectly competitive factor market at the real wage W;.

e Firms face nominal rigidities in terms of quadratic price adjustment costs

B(j)
Pi_1(7)

ACi(j) = 5 ( - W)QYt(;/), 8
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A Prototypical DSGE Model

e Firm j chooses its labor input Ny(j) and the price P;(7) to maximize the present value

of future profits

e The household maximizes

E, !Z 3° ( Ct+s/At+s) —1 +yorln (%Zf—:) B XHHt+s)] | (7)

e subject to the budget constraint

PCi+ By + My — My +'T; = PW H; + Ri_1 By + P, D (8)
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A Prototypical DSGE Model

e Monetary policy is described by an interest rate feedback rule of the form
Ry = R} PRI R

e Output gap rule:

v Y\ P2
R = rr* (ﬂ) (Y_i> (output gap rule specification M)
t

7-‘->I<

e Output growth rule:

7-‘-*

W1 % V2
R =rn” (E) ( ! ) (output growth rule specification Mo).

VY1

e Government budget constraint

Pth + Rt—lBt—l — E + Bt + Mt - Mt—l-

(10)

(11)

(12)
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A Prototypical DSGE Model

e [ixogenous processes...

e Technology evolves according to

mA; =Iny+InA; 1 +Inz, where Inz =p,Inz_; +e€,.,.

e Government spending: define gs = 1/(1 — ;). We assume
Ing: = (1—py)Ing* +pgIng1+ €y

e Monetary policy shock is serially uncorrelated.

. . /
e Define: €, = [epy, €41, €24

(13)

(14)
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A Prototypical DSGE Model

e Non-stationary technology process A; induces a stochastic trend in output and con-

sumption.
e Express the model in terms of detrended variables ¢; = Cy/A; and y; = Yy /Ay
e The steady state inflation 7 equals the target rate 7* and

T =

%, R=rr", c=(1-»)", and y=g(l-v)'". (15)

Let 2y = In(x/x) denote the percentage deviation of x; from its steady state x.
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A Prototypical DSGE Model

e The DSGE model can be expressed as

1 = IF; [G—T@t+1+76t+ﬁft—2t+1—ﬁt+1] (16)

- (e
[

_ ﬁE ( iyl 1) —Tét+1+70t+ﬁt+1—@t+ﬁt+1}

eI = om0t g (e™ — 1)2 (18)
Ry = prRiy+ (1= pr)tnst + (1= pr)tba (9 — G1) + €re (19)
Gt = PgGi—1+ €gy (20)
2= PeRi—1+€ny (21)

e For output growth rule specification:

Ry = prRiy + (1= pr)wbrire + (1 — pr)bo (AGs + Z) + €ne. (22)
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A Prototypical DSGE Model

e Define
St = [@t, Ct, T, Ry €Rt, Gt 21&]/-
e The solution of the rational expectations system takes the form
St — (D(St—lp €4, 9) (23)

e Measurement equations

YGR; = ’YQ + U — Y1 + 2 (24)
INFL, = 7 +4 x 7,

INT, = 7 + W 414 x 1@ 44 x R,
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A Prototypical DSGE Model

e The parameters 79, 7). and r4) are related to the steady states of the model economy

as follows

~(@) 1 (4)

—1+2 - g= 1+
Y= P T o

e The structural parameters are collected in the vector #. Since in the first-order approx-
imation the parameters v and ¢ are not separately identifiable, we express the model

in terms of the slope of the Phillips curve k. Let

0 = [7-7 K, wla 2p27 PR Pgs Pz T(A)a 7T<A)7 V(Q)a OR,0¢, O-Z]/'



