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*Some definitions:

® New Keynesian (NK) economics: microeconomic foundations for
Keynesian economics, rational expectations, market failures, imperfect
competition

® Industrial organization (IO): add real-world complications to the
perfectly competitive model
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1. Motivations

* InTirole (1988), there is a discussion on a goodwill effect (10 theory).

® What is the goodwill effect? =Today’s price influences tomorrow’s demand negatively.
* In the real life: promotion sale.

= A firm may secure a larger customer base in the future by setting lower price today.

® My paper incorporates a goodwill effect into a simple New Keynesian model.

® Why do I want to include the goodwill effect to macroeconomics?

1. Despite the importance in the real world as well as the field of industrial organization (IO), no

study in NK economics that embeds the goodwill effect (to the best of my knowledge).

2.To see what happens when monopoly firms face a dynamic demand function in a dynamic time

setting.
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g 2. Setup of the Model

2.1 Firms
**% Firms are introduced first because this is the most important part of the model.
* Final-good firms are perfectly competitive: produce Y; by choosing combination of Y;(j).
® New part of the model: the demand function with goodwill that intermediate-good firms face:
V() = T(Pe(j), Pe—1(j), Pr, P—1)Ys,
where I} < 0: the standard law of demand.
I’ < 0:in standard NK models I = 0. A goodwill exists if I'; < 0.
-Production function: Y;(j) = h¢(j).
-Nominal cost: NMCy = W4.
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2. Setup of the Model

2.2 Households

* A representative household: purchases consumption goods C and one-period bonds By in period t

as well as supplies labor services hy.

e Maximizes:

00
Fe ) BUCeio hesi).
k=0
subject to
PeiiCeyr + Beak = Wegrcheyr + Rivk—1Bear—1 + Megge — Tt
* FOCs:
Uer = Et[Uc,t+1(1 + i — 7Tt+1)] : Euler equation
— Unt = W : labor supply condition
U, P - PPy




g 2. Setup of the Model

2.3 Monetary Policy
* Log deviation of variable X; by X; :
X, = XeXt ~ X(1 + X,).
* Central bank follows aTaylor rule
it = Yre + l/)th + &,
where 8% represents a monetary p(_)licy sho_ck. Eé follows an AR (1) process

Eé — pgé—l + 19%, Etl9£+1 — 0,0 < p < 1,
* Assumption: Y > l,lljy = 0.




g 2. Setup of the Model

2.4 Micro-foundation for the Goodwill Effect

® Households’ maximization problem
(00

Fe ) BUCero hesi).

k=0

1 . N =
where (¢ = {fo [C:() — aCr1 ()] e d]} :
a(0 < a <1) measures a degree of habit persistence.
* Two-stage budgeting procedure is applicable.
1. how much to spend on consumption.
2. how to allocate consumption expenditures among differentiated goods.
Step 1 = intertemporal Euler equation.

Step 2 = cost minimization problem, given consumption indices.
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g 2. Setup of the Model

2.4 Micro-foundation for the Goodwill Effect (cont.)

¢ (Cost minimization problem

k UC,t+k Pt 1 . . .
> B OLANG
) 0

&

e—1 o
subject to new Dixit—Stiglitz aggregator: Cy = {fol[Ct(i) —aCp_4 (])]Td]} ' .

e FOC of cost minimization problem:

—&
Uetr Perrc ()
Uc,t Pt+k

Ce(j) = aC1(j) + C; (Et z(aﬁ)k
k=0

® Lemma2:Ifa >0

1. 3 (Pt_alc(tj()]/)Pt_l) < 0: Habit persistence in consumption may be considered as a source of the
goodwill effect.
2C:(j) aCt(J)
2. , =« , teady state.
O(Pea(D/Pr) 0P (NP Ay T
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g 3 Flexible Price

3.1 Optimization under Flexible Price

°* Firmj’s maximization problem:

Aeyr Py . . .
Z E.p¥ Yeik [Pear UITPrarc (), Peak—1(), Pesier Prar—1)

Ap Pryg
Wik U (Pearc (), Peae—1()) Peaior Peare—1)],
* FOC under symmetry:
0 = Yt[l + Py (P, Pe—q, P, Pr—1) — Wiy (Py, Pe_q, Py, Pr—1)]

1 Py
+Et18 A P Yt+1[Pt+1F2(Pt+1' Ptr Pt+1r Pt) _ Wt+1F2 (Pt+1' Pt' Pt+1' Pt)]
t t+1
* Steady State:
|14 1
w=—=1+ :
P P(I* + BI;°)
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" 3 Flexible Price

3.2 The Real Effect of a Monetary Policy Shock
* Juse the method: proof by contradiction.
Assume monetary policy does not have a real effect. Real values remain unchanged.
® From Euler equation and Taylor rule
EeTysier1 = YrEemtery + pFet, (D
® From FOC of firm j

0=1- [Ty (Pe, Pr1, P, Po—q) + BEeTo(Pryy, Pr Prya, PO, (7)

t
P+ AIS)
= Z(Pt—1, Pp, Pey1)

® Two cases:
* Case 1: Z(Ps_q1, Ps, Pryq) = 0.
Assumption is correct. Inflation dynamics follows (I).

P:(j) Pt—1(f))
P ' Pr_q J°

Lemma 3.1:Z(Ps_1, P¢, Pr11) = 0iffT = g(
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3 Flexible Price
« Case 2: Z(P¢_1, Py, Pry1) # O.

[Lemma 3.2:Taylor 1**-order approximation of (7) :
Eimevk+r = aEemesp, a # 0, (8)

This inflation dynamics is inconsistent with (I): EtTTrypg41 = Yr BTy + pké‘%.
Assumption is wrong. There exist forms of demand function that make monetary policy have real

effect under flexible price.

An example:

aP.(j) + (1 - “)Pt—1(f)>_£

F(Pt(]); Pt—l(j); Pt' Pt—l) = < aPt + (1 — C()Pt_l

but this form is unrealistic.
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" 3 Flexible Price

* Specification of the Model

° Utﬂity function

1-0 14+w
t ht

—0 1+w’

U(Ct» ht) = 1

Under specification:
Ci° =E|CCA( + iy —meyqp)], (Euler equation)
he W
C;7 P
® A demand function for the intermediate good j

AN\ —E AN\ —7
Yt(i)=<PjD(t’)> (Pj;:_(l’)) Y, n=0.

= W, (labor supply)

* Steady State

Wiy 1 ot g1
P T TP 18T T e+ Py c

charging a milder markup which increases future demand.

@ are not affected by any specifications).

&

Lemma 4.1: In the steady state, if there exists a goodwill effect, i.e. > 0, firms are better off by

(The content of this slide belongs to section 4 in my thesis because the results of Flexible Price section
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4 4 Price Stickiness

4.2 Rotemberg—type Price Stickiness and the NKPC

° Intermediate—good firm j who wants to revise its price has to pay the adjustment cost

W ( P(j) ?
5(PH - 1) PY.

* Rotemberg model ensures symmetry among intermediate-good firms, from production function

and market clearing condition
_ ht'

Y, =C
t = t+2

n2Y;.

° Log—linearization
Yt Ct ht,
—oly = iy — E¢Tteqq —AUEth+1»
Wt = ((U + O-)Yt




4 Price Stickiness

4.2 Rotemberg—type Price Stickiness and the NKPC (cont.)

* Firm j’s optimization problem'

N\ —E N\ =71
ZEtﬁkAHk t YV, X Pt+k(i)<Pt+k(])> (Pt+k—1(])>

A Prig Prig Prik—1

Pk D\ (Perica DY " ¥ Peric () ’
_W”"< Peii ) < Peik—1 ) _?<Pt+k_1(/)_1> i ”"]'

° Log—linearized FOC:

pn(1— O-)Et(?t+1 - 1?t) .

3 1 Bn 1
= BE +—(1— )A+—(1— )EA _
Ty = PE 14 W £+ Bn Wt b £+ Bn tWt+1 (e + Bn)
This is the NKPC of the model.

In the special case, § = 0 leads to the standard NKPC

e—1 _ (e—1D(w+o0),
my = BEmeq1 + ¥ We,or my = BEmeyq + ¥ Y.
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4 Price Stickiness

4.3 The Real Effect of a Monetary Policy Shock

* Using the relation W, = (w + o) Yt to rewrite the NKPC

Ty = BEmryq + am)Y + b E Vi,

i 1 pn(l —o) _e—1
wherea(n)—$(1—€+1ﬁn)(a)+ )+¢( (+’3 )) a(O)—T(w+a),
b(n)=[fp—"(1—£+ﬁn)(w+a)—i'zg+ﬁ”), b(0) = 0.
* A monetary policy shock {:‘tl; hits the economy. Using undetermined coefficients method:
7, = — L—pP el
© W —plal) +p b1+ [y + (1 -p)]A-pp)
o a(n) +pb(n)

(W — p)[alm) + p b1 + [, + a(1 — p)](1 S
and a(n) + p b(n) = a(0) + p b(0).

¢ Jemma#4.3:The goodwill effect moderates the impact of a monetary policy shock on the real

G’ﬂerest rate and the output. The magnitude of inflation, instead, is greater.
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4 Price Stickiness

4.3 The Real Effect of a Monetary Policy Shock (cont.)
® Intuition behind Lemma 4.3:

A contractionary monetary policy shock
= Wages decrease = Firms lower prices.
With goodwill, firms have an incentive to reduce prices more.
= Central bank lowers the nominal rate.
= The real rate rises less.

= Output decreases less compared with models without goodwill.




" 5 Calibration

Parameters
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Figure 1 Calibration of Parameters

Descriptions

Subjective discount factor
Inverse labor supply elasticity

Inverse intertemporal elasticity of substitution

Monetary rule coefficient on inflation

Monetary rule coefficient on output

Elasticity of substitution between goods
Persistence of shock

Price adjustment cost

Gali (2015).




g b5 Calibration A

e Based on the evaluation of Lemma 2 that the ratio of past to current price elasticities of demand is
equal to @( 0 < @ < 1) near a steady state, ) < €.

Consider three cases: a standard New Keynesian model without goodwill (7 = 0), a moderate
goodwill effect () = 4.5) and an extreme case where the current and past price elasticities of demand

are equal (N = € = 9).




5 Calibration

Figure 2 Impulse Responses to a Contractionary Shock
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6 Conclusion A
® Main findings:
1. Even when prices are flexible, there exist forms of demand function that make a

monetary policy have a real effect although these forms are unrealistic. Contradiction

to conventional wisdom of monetary neutrality.

2. Using one of the most realistic forms of demand function under Rotemberg price

stickiness, I find that the real effect of a monetary policy shock diminishes compared
with the standard New Keynesian models.

e Future work: a better micro-foundation for the goodwill effect.




