10 Appendix to “Inflation Determination with Tay-
lor Rules: A Critical Review”

The Appendix to “Identification with Taylor Rules”, collects the algebra for the three-
equation model, including determinacy conditions, used in both papers. This Appendix
only includes three issues special to this paper.

10.1 More budget constraints

This section presents a somewhat more careful discussion of budget constraints in the
model of section 3.1.

The household flow budget constraint states that bonds sold + income + transfers =
consumption + taxes 4+ bonds bought,
Bi1(t)+ P (Yy) = P (Cy + Th) + Ei (Qre41) Be(t + 1).
The household also faces a constraint that the present value of terminal wealth is zero.

J-lii?o Ey Qi Berj—1(t+7)] = 0.

This latter “transversality condition” can be weakened to a bound on borrowing, since
the consumer will never choose to overaccumulate wealth. In finite economies, you can’t
die with debts, and this is the limit of that condition for infinite-period economies. The
condition also prevents consumers from arbitrage between a sequence of spot markets and
markets for infinitely-lived contingent claims. Iterating forward, these two conditions are
equivalent to the present value budget constraint,

Et (Z Qt,t+jpt+j0t+j> = Bt—l(t> + Et (Z Qt,t+th+j (Yt+j - Tt+j) >

J=0 J=0

In real terms, these constraints are

B:i_4(1)

t

Bi(t+1
+Yi+ G =C+ T, + E, (thM)
Py

B (t+7
llm Et |:TTLt t+j &z 1( +]):| = 0.
and hence - -
_ Ba(t)
E, Z My 14;Cryj = 2 + Ey Z My pyi (Yers — Toaj)
=0 t =0

The government faces a flow identity, taxes plus bonds sold = spending plus bonds
redeemed,
Ei (Qi1+1) Bi(t +1) + PT, = By(t + 1)
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or, in real terms

By(t + 1)> Bi(t+1)
E, |m - )4+ T, ==
t ( tt+1 P t P,

It is tempting to iterate this forward as well and derive a government “intertemporal
budget constraint.” However, the government does not face a transversality condition.
This fact is easiest to see in a finite economy. As a matter of budget constraint, we do not
let agents die with debts. However, suppose agents developed a utility for government
debt; they decide it makes nice wallpaper and are willing to hold it in the last period
rather than cash it in and consume the proceeds. They can do this, and nothing in
the government budget constraint should rule this out. The statement that government
debt is zero at the end of time is an equilibrium condition, deriving from the fact that
consumers without such utility will choose not to hold it. Thus, the government can, as a
matter of constraint, make policy plans that, at off-equilibrium prices, would violate the
consumer’s budget constraint.

Thus, Equation (11) is an equilibrium condition that derives from the consumer’s
present value budget constraint, equilibrium C' =Y, and the transversality condition for
the consumer’s choice to be an optimum. It is not a “government budget constraint.” A
“budget constraint” limits the demands an agent can announce at off-equilibrium prices,
and there is nothing that stops the government from announcing plans that violate this
equilibrium condition at off-equilibrium prices. Cochrane (2005) gives an extended dis-
cussion of this point.

10.2 A model with money

This section gives a brief self-contained description of the monetary model from section
4.4. Utility is

E Z 5tu(0t, Mt/Pt)
t
Money M; is acquired during period ¢, and provides utility benefits during period ¢, and

then must be held overnight from period ¢ to period t+1. Thus, the flow budget constraint
is

1
Btfl(t)‘i‘Mtfl"—PtY;:PtCt+Pt7—;§+ 1 Bt(t+1)+Mt+1

iy
The first order condition (8) is

Uc(Ciy1, Miy1/Piyq)

=1m .
CTOCR)

Thus, or directly by consuming less today, buying a bond, and consuming more tomorrow,

Ue(Ciy1, Myy1/Prya) 1
Uc(Cy, M/ P,) My ]

1=(1+1)pE

which in perfect foresight becomes (21). To find the second first-order condition, hold one
more bond and one less dollar overnight. The bond costs 1/(1 + i), so this change gains
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1—1/(1+14) =14i/(1+1) dollars for consumption, but loses the utility benefits of money.
Thus, the first order condition is

it
14

U(Cy, M/ Py) = Uy, (Cy, M,/ Py) (44)

The last equation can be solved for a “money demand” equation, M;/P, = L(C},i;) and
in equilibrium, M;/P, = L(Y, ;).

10.3 The three equation model with F;m; o

Again, the model is
y = By —ory
it = 1+ Etﬂ-tJrl
T = BEime +
We can eliminate r, leading to two equations
Eyir = yi+o(ic — Eymign)
BEmi 1 = T — Y

Consider a Taylor rule of the form.

it = QroTt + On 1 BrTii1 + Qo EyTiro + &y 0yt + 0y 1 Bty

Substituting, we have
BEmi12 = By — vE Y

it = Gp ot + O 1 EiT1 + Ora/ B (Eimiy1 — YEWis1) + Gy ot + 0y 1 By

it = Gr ot + (Or1 + Ona/B) Exmis + (61 — GraV/B) Eethrsr + by 00t
B =y + 0 [0romi + (0r1 + 0ra/B — 1) Evpgr + (b1 — 0207/8) Eitpisr + by04t)
[1 —0p,1 + 0%27//6} By = (1 + U%,o) Y+ 00 0T+ 0 (%,1 + o/ B — 1) Eimia
[ 1 —0%,1 +00.7/B © (1 —¢7r,1 - %2/5) } [ Eiyii1 ] _ [ 1 +U¢y,o U¢7r,0 } [ Y }

0 6] Eymia - 1 U
B 17¢7‘_, 7¢7‘r
Eiyii1 _ 1 1=0¢, 1 +0n27/B _U1fa¢y,1+10¢,,22y/,3 L4+o0d,0 00r0 Yt
By B 0 1 - 1 U
5<1+U¢y70)+‘77(1*¢w,1*¢7r2/f3) 5”¢w,0*0(1*¢w,1*¢w2/5)
2 1=00, 1 +06,27/B 1=00, 1 +0027/B Ye
By B — 1 Ty

The eigenvalues of the matrix solve

B+ 0Bdyo— 07 (Opa/B+ bry — 1)
1 +o (7¢ﬂ2/ﬁ - ¢y,l)

oy (5%,0 + o/ B+ Gry — 1)
1+ 0 (Yona/B — by1)

—/\}{1—)\}+ =0
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)\2 i /8 + 06¢y,0 — oY (¢7r2//8 + ¢7r,1 - 1) + 1]\
1 +o (7@57&/6 - ¢y,1)
+5 +ofd, o — oy (¢7r2/6 + @y — 1) N oy (5%,0 + o/ B+ Ory — 1)
1 +o (7¢ﬂ2//6 - ¢y,1) 1 +o (7¢7r2/ﬁ - ¢y71)

_ el (/3 +080,0 = 07 (¢ra/ B+ bra = 1) | 1) \
I+o (’Wﬂ/ﬁ - %71)
+5 +0Bby0 = 07 (dra/B+ Gra —1) + 07 (Bdrp + Gna/B + by — 1)
I+o (’Wﬂ/ﬁ - %,1)

\2 <1+ B(L+0¢,0) =07 (¢n2/B + bra —1)> A\t B+ 0B (dy0+ 1Px0) _0

l+o (’Wﬂ/ﬁ - %,1) l+o (7¢7r2/6 - ¢y71)

Thus, including the leading 1/ term, the eigenvalues are

A

A

1, BO+0y0) =07 (6B +6rn — 1)
% L+ 0 (Y0,2/B — b,1)

1 J (1 L B4 00,0) =07 (6ua/B+ 600 — 1) ) sl (Bun +10m0)

4
23 I+o (7@57&/5 - %,1) l+o (7¢7r2 - ¢y71)

1 (1 + (1 + a¢y,0) — 0P, — 0 (¢7r71 — 1))

23 140 (Yra/B — by1)

ilJ (1 + (1 +U¢y,0) - 0¢y,1 — 07 (¢7r,1 - 1)>2 _4 l+o (¢y,0 +’Y¢7r,0)

23 l+o (7?%2/5 - %,1) Y (Wbﬂ/ﬁ - g251171)
1 (1 + 5 (L+06,0) = 06y1 = 07 (¢ra — 1) )

2 5 +o (7@571'2 - 6¢y,1)

L1 | (1480 +00,0) =06, =0y (60 =)\, 140 (80 +7620)
2 p+o (7%2 - 5%,1) B+o (7%2 - 5%,1)

1
2 (5 +o (7¢7r2 — Boy 4

=+ \/[]— + 5 (]- + U¢y,0) - U¢y,1 — 07 (¢7T71 - 1)]2 —4 [5 + o (7¢ﬂ2 - ngy,l)] |:]' +o (¢y70 + 7¢ﬂ,0)j| }

(45)

)) X {1 +6 (1 + 0¢y,0) - U¢y,1 — oY (¢7r,1 - ]')
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