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1 Identification of the non-inertial policy rule

The model is given by the following equations:

Ty = BEyTi 1 + ATy (1)
Yt = EBryry1 — 0 (1t — Eymign) + g (2)
Ty = P BT + Ye®s + ey (3)
Tt =Yt — 2t
and
2t = P2Zt—1t €zt (4)
gt = Pggt—1 + Eg,t- (5)

It is convenient to express egs. (1) and (2) in terms of the output gap z;. Given eq. (4), eq. (2) will be
Ty = Etxt-l-l — 0 (’I“t — Et7rt+1) + gt — %t (1 — pz) . (6)

Define Y; = (wt,xt)/, and X; = (zt,gt)' and the vector of innovations &; = (Ez’t,Eg}t,Er’t)l. From the
Taylor rule, I derive
e — Eymipr = (Y — 1) Eympgr + Y + Ert

and I substitute this into eq. (6) to obtain
2y = Eyxi — 0 (Vr — 1) Bympyr — 02y — 06y + g6 — 2 (1 — p2)
The model for Y; can be written in the form

By (0)Y: = By (6) EYir +C () X, +c(0) 20 "
Xt =D (9) Xt71 + (Ez,tagg,t)/

where By, By (0), C (0) and ¢ (6) are given by

BO=(3 1ro) BO= (o0 1) ®
cOr=(_y", 1)e0=(") o)

and D (0) is a diagonal matrix with p, and p, along its diagonal.



1.1 Determinate solution

When the Taylor principle is satisfied, the equilibrium is determinate, that is, there exists a unique non-
explosive solution to eq. (7). This solution will be of the form

Yi=A0)Xe+ f(0)ere (10)

which is a stable process for any matrix A, since X; is stable.
To verify that this is a solution, derive E;Y;11 = A (0) D (0) X, substitute this into (7) to get

By (0) A(0) Xy + Bo (0) f (0) er.e = [B1(0) A(0) D (6) + C (0)| X: + d (6) ers

_ [Qrz Qgng
40)= (am azg)
such that the above equation is satisfied for all X, i.e., A (0) solves the equation By (6) A () = By (0) A(0) D (0)
+C(9), or

1 -A Arz  Qmg\ 8 0 ArzPz  QrgPg\ _ 0 0
0 1 + wa Qg azg —0 (wﬂ' - 1) 1 Qg2 azgpg N - (1 - pz) 1 '

This yields the set of equations

and observe that there exists a matrix

Urz — Mgz — Bpzan. =0

Urg — Agy — Bpglng =0
oz (0Vr + 1) = p2aa: + 0pz (Yr — 1) ar. = =1+ p;
gy (0%g + 1) — pgage + 0pg (Y — 1) arg = 1.

Solving these equations, we obtain:

Qrry = )\azz/ (]- - ﬁpz)
Urg = Aagz/ (1 — Bpg)

Qo (Ve +1=p.) =p. —0p: (Yr — 1) a7, — 1 =
Az (0% + 1= ps) = po — 0p, (Y — 1) Aagz/ (1 = Bp.) — 1 =
o — (pz - 1) (1 - sz)
T (oe +1—p2) (1= Bpz) +0pz (he — 1) X

Qgg (wa +1- pg) =1- 0pPg (wﬂ' - 1) Qrg =
Uzg (0 +1—pg) =1 —0pg (Yx — 1) Aaga/ (1 — Bpy) =

= (1- ﬁpg)
T (ova+ 1= pg) (1 — Bpg) + opg (hr — 1) A
So,
(pz_l)
A— ( A A ) ((wa+1pz)(1ﬂpz)+ﬂpz(¢w1)/\ 0 )
1=Pp= 1= Bpg 0 (e F1—5g)(1—Bpg)Fopy (Pr—DIA

A necessary condition for the identification of eq. (??) is that there is no linear combination of the
endogenous regressors, m;41 and xy, that is uncorrelated with variables known at time ¢ — 1. Dropping the
explicit dependence of A () on 6 for simplicity

Ty = Qrz2¢ + QrgJt + fﬂ'rsr,t (11)
Tt = Qg 2t + QzgGt + fx'r‘gr,t (12)



it follows that
(Etlﬂ—t+1) _ <a7rzpz awgpg) <pz 0> <Zt1> (13)
Etflxt Qg Qzg 0 Pg gt—1 '

()

Thus, the rank condition for identification is that

Qrzpz  GrgPyg p. 0
det < a. oy ) det (0 pg> # 0.
But

det <a7rz,0z aﬂgpg)

Qg Qgg
(pzfl)
= det Apz )\pg det (0% +1—pz)(1=PBpz)+op-(Yr—1)A 0
1-5 1-5 0 L
P= Pg @0t T=pg)(T—Fpg)Topy (@r—TIX
< A(pz — pg) (p= — 1)

So, the rank condition for identification is

Apz = pg) (pz — 1) pzpg # 0.

2 An alternative DSGE model with cost push shocks

An alternative model of the transmission mechanism is found in Clarida Gali Gertler (1999, Equations 2.1
through 2.4)

Ty = ﬁEtﬂt+1 + )\th + Ut (14)
vy = By — o (re — Eymn) + g¢ (15)

where z; is the output gap as above, u; and g; are cost-push and demand shocks, respectively, whose laws
of motion are given by

Up = pUs—1 + Uy

gt = p1ge—1 + G
with 0 < p,u < 1 and 1, §; are iid random variables with zero mean and variances o2 and 03, respectively.
The system is closed by the non-inertial forward-looking Taylor rule (3). The model can be written compactly
in the form (7), with the coefficient matrices By (f) and By (0) given by (8), C (8) = I, the identity matrix
of dimension 2, and and d (f) = (0,—c)’. Following the arguments in the last section, the conditions for
determinacy are exactly as in the model given by (1), (2) and (3), and the determinate solution will be of
the form (10), but with a different coefficient matrix A (), which can be found by solving the equation

By (6) A(6) = By (6) A(6) D (9) + I

where D (0) is a diagonal matrix with elements p and p along the diagonal. This equation is given by
1 -A Ay Qrg\ B 0 Arup Grgpt) _ (1 0
0 1409/ \agu aug —0 (e —1) 1) \agup azgu) \O0 1

Qpy — )\axu - Bpaﬂu a‘n’g - Aazg - ﬂﬂaﬂ'g _ 10
Qg (0Ve + 1) = pagy +0p (Vg — 1) gy Azg (oY +1) — Kagg + oL (Yr — 1) Qrg S \0 1

or



which yields the four equations:

(1 - ﬂp) Ary = 1+ )‘axu

( ,LL) Qrg = )\awg

(O-I/Jw +1- )aa:u = —0op (wﬂ - 1) Qo
(U¢z+1 )%gzl—ffﬂ(wﬂ—l)%g

So,
(Uzpw'i'l_ﬂ') (1 _/BIU/)G/TFQ :)\—)\O'M(Tﬂﬂ— - l)a"ﬂ'g =
A
U9 (0t + 1= 1) (1= Bpr) + Aope (9 — 1)

A (1—Bp)
Y (oe +1— ) (1= Bu) + Aop (Pr — 1)

(0¥ +1—=p) (1= PBp) agu = —0p (¥r — 1) (1 + Aagu) =
P —UP(%—U
M (oYe +1=p) (1= Bp) + Aop (¢¥r — 1)
o — otz +1—0p
(oY +1=p) (1= Bp) + dop (Yr — 1)

The rank condition for identification of the forward-looking policy rule (3) is determined by the rank of the
matrix F'(0) in the regression

(Etmm) _ <amp awgu) <p 0) <Ut1)
Etflxt [ Qgzg 0 o gt—1

F(0)

Now,

Aruf  Qrglh ot p),\p T TR 1
det( U g > = det (oa+ _@g;/iz)_i)”p(wﬂ_ ) (othz+ /L)((1 BE/L))J" op(thr—1)

(0Yat1—p)(1-Bp)tAop(Yr—1)  (0Yoa+1—p)(1-Bu)+Aop(dr—1)

x pl(ovs +1—p) (1= Bp) + Auo (¥r — 1)]

TU Qgg

which, given the sign restrictions in the parameters, is zero if and only if p = 0. So, the rank condition does
not fail when the autocorrelation of the demand and cost push shocks is the same (provided the demand and
cost push shocks are not highly correlated), or when the Phillips curve is flat, unlike the model in Clarida
Gali and Gertler (2000) and Lubik and Schorfheide (2004).



