The Transmission of US Monetary

Policy Normalization
to Emerging Markets

Kolver Herndndez

Abstract

In this chapter, I analyze the potential macroeconomic effects of the normal-
ization of US monetary policy for emerging market economies (EMEs), in
particular for Mexico. I build on the work of Hernandez and Leblebicioglu
(2016) by adding monetary elements to their two-country DSGE model that
endogenizes multiple transmission channels for the transmission of interna-
tional shocks. Among those channels are the exchange rate, international
bank lending, international trade and monetary policy rates. Based on a
Bayesian estimation of the deep parameters of the model, I simulate scenari-
os thatyield an equilibrium in which US monetary policy rate would increase
in the last two quarters of 2015. Theunderlying conditions that promote the
normalization of monetary policy in USA imply favorable growth of around
2.4% in GDP and an averageincrease of 25 basis pointsin US policy rate. For
Mexico, those conditions carry positive international spillovers that result in
an average GDP growth of 2.8 %. The increase in US rate calls for a response
in Mexico’s policy rate in more than one to one, i.e., it calls for an aggressive
response. Mexico’s policy rate hike contains the depreciation of the exchange
rate and stabilizes inflation.
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1.INTRODUCTION

hrough the lenses of a two-country dynamic stochastic gen-

eral equilibrium (DSGE) model, this chapteranalyzes multiple

underlying conditions that yield an equilibrium in which
USA normalizes its monetary policy by increasing the Federal Re-
serve funds rate. The question that I address is: What those condi-
tions imply for emerging markets and in particular for Mexico? I
build on thereal business cycle model developed by Hernandez and
Leblebicioglu (2016) to add monetaryfeatures. The model features
several channels for the international transmission of shocks, among
them: the exchangerate channel, international banklending, capital
flows, USA and EME policy rates, and international trade. As shown
firstin Hernandezand Leblebicioglu (2016), those channelsare cru-
cialtocapturing theinternational transmission of shocks. Insharp
contrast, Justinianoand Preston (2010) show thatan estimated stan-
dard small open economy model fails to capture the international
transmission of shocks from USA to a small open economy—-Canada
in that case.

Inordertodiscipline the multiple channelsmodeled Iuse 20 time
series from 2001Q1 to 2015Q2 for USA and Mexico to estimate the
model. The model in-sample predictions are in line with the data.
In particular, the model addresses very successfully the Justiniano
and Preston (2010) criticism of estimated DSGE models in that this
model predicts cross-country correlations consistent with the data.

With the purpose of produce policy normalization scenarios, I use
the estimated model to simulate millions of paths for the full econ-
omy for the last two quarters of 2015 -which are out of sample. Then
fromthe simulated pathsIonly consider thoseinwhich USAinterest
rateincreasesinoneorboth quarters. In the average policynormal-
ization scenario, the model predicts conditions in USAthatlead to a
policyrate increase of 25 basis pointsjointlywith an average growth
0f2.4% in 2015. For Mexico those conditions implya growth of 2.8%.
The increase in US rate calls for an increase in Mexico’s policy rate.
Mexico’s policy rate hike contains the ongoing depreciation of the
real exchange rate and stabilizes inflation.

Therest ofthe chapterisorganized asfollows: Section 2 presents
the two-countrymonetaryDSGE model, Section 3 shows the scenario
analysis and Section 4 concludes.

16 K. Hernandez



2. THEMODEL

In this section, I show the main ingredients of the two-country DSGE
monetary model. The economy features domestic (EME) and foreign
(US) households, two sectors of final goods producers (tradable and
nontradable) in each economy. Following Christiano et al. (2014) it
alsofeaturesa capital owner, entrepreneurs and a financial interme-
diary, additionally it hasa fiscaland a monetary authorities.

2.1 Households

Both the domestic and foreign households supply labor to the trad-
able and non-tradable sectors and trade bonds with the rest of the
world. The preferences are of the GHH—Greenwood etal. (1988) type:
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where C, is consumption, L, is labor, &.,is a preference shock, ¢€(0,
1) is a habit parameter, # determines the Frisch elasticity, and $is a
preference parameter. The composite labor L, is a CES basket with
labor in the tradable sector L;;, and labor in the nontradable sector
Lyr, withthe elasticity of substitution y. The consumption basket, C,,
is defined by a CES aggregator for the tradable consumption basket
Cr,and the nontradable consumption basket Cyr,with the elasticity of
substitution 0. In turn, the CES tradable consumption basket isformed
by consumption of the foreign good Cp,, the domestic good Cy,and
a consumption good that comes from the rest of the world C,,,. The
elasticity of substitution across tradable goodsis v.
Householdstraderisk-free bondswith therest of the world B/. The
budget constraint is
E Ct +BtD +%(Btn _Eo) _wl tL +w;"1‘,zLNT,z Tt Rt : Qt _Tt’

ﬂ:t

# #
where w;, and wy,, are the wage rates, T, denotes lump-sum taxes,

Q,islump-sum paymentsto the households Bond holdingsare subject
toquadratic costs of adjustment — 5 (B;’ ) . Thehousehold chooses
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{ L,L., Ly, B }(: tomaximize Equation I subjecttothe budget
onstramt Equation 2, thelabor and consumption composites, and
ano-Ponzi-game condition.

2.2 Firms

There is a continuum of firms with mass one in each sector. They
can beindexed by z2€[0, 1]. Firms are monopolistic competitive and
set prices subject to a Calvo pricing scheme, i.e., firms can change
pricesonlywhen theyreceivearandom signal thatarrives with prob-
ability (1-C) in every period. In the periods when the producer does
not receive the random signal, it adjusts the nominal price accord-
ing to the indexation rule:

3 P, (2)=(n_) P, (2), je{T.,NT}

where P, (z) isthe nominal price of the variety zin sector j, t,denotes
aggregate inflation and 1 € [0, 1] is the indexation parameter. The
firm zfacesademand of the form

(P
a x@-[—P J v

gt
where %, follows an AR(1) process specified below, P;, is the aggre-
gate price index in sector j and Y, denotes total demand.

2.2.1 Technology

Firmsin the tradable sector have the technology

B YT,tzéAT,t(uth ) LIH‘:’

where u, is the capital utilization rate, a« € (0, 1), and £,7, denotes
the productivity shock. In the non-tradable sector firms face the
technology

n YNT,t = fAN,zLNT,z >

where &, , denotesthe productivity process. Iallow for the sectoral
technology shocks to be correlated
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COW(&AN,: > éAT,z ) >0.

Notethatthe correlationisacrosssectorswithin each countrybutthere
are not cross-country correlations among shocks.

Firmsfaceaworking capital constraintasin Neumeyerand Perri (2005)
and Uribeand Yue (2006). They need toborrowafractionk; of the payroll
costs with an intra-period loan.

2.2.2 Pricing

Given the technologywith constant returnstoscale, real profits (in terms
of the aggregate consumption basket) are given by

I/(2)= p;, (Y (2)~me Y/ (z) j{NT.T}

P, (2)

where mc, isthe marginal costand p; (z) = , where P,istheaggregate

t
price index. Firms receiving the Calvo signal to optimally change prices
choose p; (z) to maximize

S i A +i j
i=0

t

(z)

where isthe household’s stochastic discount factor, subject to the

ﬁiAt+i
A

demand, Fiquation 4, and the indexation rule, Equation 3.
The Appendix A shows that the pricing scheme yields the Phillips

curves:

1-Cc)(1-C
7, =PE 7, +ir,_, —C Pir, +()é—ﬁ){m6j,, —ﬁ& -C ﬂo-iml,t}

with j€ {NT, T}, where

Oindt = Oinag-1 T,

and

n,=(1-a)my,, +an,,.
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2.3 Capital Producer, Entrepreneurs, and the Financial
Intermediary

Following Christiano etal. (2014), the capitalist builds new raw capi-
tal with the technology

n K, :(1_5)Kt—1 +§I,tlt [1_%(%_1j ],

and sellsitto the entrepreneurs, where I, isinvestment, &, , isanin-
vestment shockand ¢, determinesthe convexadjustment cost of in-
vestment. The new capitalissold to the entrepreneurat the price Q /.

The entrepreneur receives a productivity shock o, with
In(w)~ N (1,0,), that transforms the raw capital in effective capi-
tal K. The effective capital is rented to the final good producer
and after it is used in production is sold back to the capitalist. The

wr' —a(u)+Q,(1-6)
Q.

a(u):=r" [exp(aa (u-— 1)) - l]o_i givesthe utilization adjustment cost

a

. . k
return on capital is ®R/, where R/ =

(Ga > 0), and § isthe depreciation rate.

The optimal contract maximizes the expected value of the entre-
preneur subject to azero profit condition for the intermediary. The
optimality conditions imply:

n Etrtfﬂ Et { t+1 Gt’+l}[]‘_rt+1]Rtk+l
Rt { t+1 :uGtH} t+1

m Rt+1 (LN 1)=Li\i1 {Ft _ﬂGt}Rtk

where o, isathresholdin the productivityshock that separates those
that can repaythe loanand those thatdefault, F(w,)= I dF (o) and

_IO wdF (o), T'(o,) [l F(o Ja) +G(w,) and I and G’ are
the corresponding derivatives w1th respect tow .

2.4 Fiscal and Monetary Policies

The government purchases goods only from the domestic traded
and nontraded sectors, which are combined in a composite good
similar to the consumer’s consumption basket. The government
spending follows the rule
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where &, isan exogenousshockand vy, isareaction coefficient.
The monetary authority follows the Taylor rule:

r— P
Rt - erz—l TPt pth +6m[),t

where p, is the smoothing coefficient and
policy shock.

upe 18 1.1.d. monetary-

3. ESTIMATION AND MONETARY POLICY
SCENARIO DESIGN

Asageneralrule, I estimate all the parameters that govern shocks
and frictionsin the model. Iuse the Random Walk Metropolis-Hast-
ing (RWMH) algorithm, as described in An and Schorfheide (2007),
in particular, to solve the model I use the algorithm discussed in
Hernandez (2013) jointly with the solution method of Klein (2000).
Tuse quarterly data for Mexico and USAfrom 2001Q1 to 2015Q2. The
time series used are: JP Morgan EMBI+ Spread Mexico, spread be-
tween BAA and 10-year Treasury for USA, shadow federal funds rate
for USA, the 90-day CETES rate for Mexico, GDP-deflator inflation for
Mexico and the USA, GDP growth for Mexico and the USA, consump-
tion growth for Mexico and USA, investment growth for Mexico and
USA, bilateral imports growth for Mexico, bilateral exports growth
for Mexico, GDP-deflator-based bilateral real exchange rate depre-
ciation, government spending growth for Mexico and USA, non-bi-
lateral trade over GDP for Mexico and USA, and growth in per capita
work hours for USA.

3.1 The Transmission Mechanism of US Shocks

Figure 1 shows theimpulse responses of key Mexico’svariables to US
shocks. Thatis, it shows the transmission mechanisms of USAshocks
into the Mexican economy. First, an expansionary US preference
shock increases Mexico’s GDP, inflation, interest rates and depre-
ciates the peso. The preference shock in USA acts as a USA demand
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shock that increases GDP in USA, generates inflation in USAand as a
result the US monetary policy has to increase the policy rate. Given
the Usrate hike, the pesodepreciates, which togetherwith thelarger
Usdemand for Mexican goodsstimulates net exportsin Mexico and
thus GDP in Mexico gets stimulated. That is, the trade channel is of
keyimportance for the international transmission of these types of
shocks. In turn, the depreciation pass-through to domestic prices
and isinflationary for Mexico; with higher GDP, a more depreciated
peso and higherinflation, the monetary policy response in Mexico
istoincrease policy rates to restore the long-term equilibrium.

Second, aUstechnologyshockincreases US GDP, lowers USinflation
and dropsthereal USinterest rate—asinanystandard DSGEmodel. In
turn, the financial channel in Mexico takes more relevance for the
international transmission of these type of shocks, because lower
international rates make the UStechnologyshock toactasaMexico
technologyshock. Thatis, it lowers the marginal cost of production
in Mexicoas production financing costsare lower. In turn, lower mar-
ginal costs in Mexico lower inflation and stimulate GDP with higher
netexportsand, asaresult, the peso getsappreciated to help restore
the long-term equilibrium.

Finally, a monetary policy shock in USA is contractionary for USA
and lowers US inflation. An interest rate hike in USA depreciates the
peso, which is passed-through to domestic prices in Mexico and in-
flation hikes; as a result, the monetary policy increases the policy
rate. Thelower USdemand for Mexican goods—despite the depreci-
ated peso—drops domestic GDP.

Of course, these impulse responses are ceteris paribus exercises
aimed to understand the transmission mechanisms of the model.
The actual conditions under which one should expect a hike of US
interestrates must be the end result of realizations of various shocks
that determine a state of the US economy that calls for a less accom-
modative monetary policy. The next subsection addresses thatissue.

3.2 Scenario Analysis

Thescenarioanalysisis conducted as follows. First consider the mod-
el’s solution and the observables:

S, =TS, ,+R, model’s law of motion

D, =7ZS, observables
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Figure 1
MEXICO: IMPULSE RESPONSES TO US SHOCKS IN THE ESTIMATED MODEL
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Figure 1 (cont.)
MEXICO: IMPULSE RESPONSES TO US SHOCKS IN THE ESTIMATED MODEL
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where T, R, and Z are matrices formed by functions of the deep pa-
rameters of the model.

«  Use the Kalman filter to obtain an estimate of S, and D, for
t=1...n.

+  Draw/drawsof/andobtain §,, ,and D, ;. Repeat many times
to obtain many possible histories.

+  Formaloss functiontoweightalldraws of S, jand D, . The
weighted average is the forecast.

+  Thelossfunction canbeverysophisticated for central banks.

- Here, I only impose more weight to those draws consistent
with an increase of the US interest rate consistent with the
FOMC announcement.

Figure 2 shows the model predictions for the effects of the nor-
malization of USmonetary policy. The model predicts conditionsin
USAthatlead to a policy rate increase of 25 basis points and average
growth of 2.5% in 2015. For Mexico those conditions implyagrowth
0f2.4%. The increase in US rates calls for an aggressive response of
Mexico’s policy rate. Mexico’s policy rate hike will contain the on-
going depreciation of the real exchange rate and stabilize inflation.

Figure 2
FORECASTING WITH THE ESTIMATED MODEL
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4. CONCLUSIONS

This chapter presents a DSGE model for the Mexican economy that
contains important channels for the international transmission
of US shocks to Mexico. Among the transmission channels are: the
exchange rate channel, international bank lending, capital flows,
monetary policy rates and international bilateral trade. Based on
a Bayesian estimation of the deep parameters of the model, I simu-
late millions of scenarios under which the US monetary policy rate
wouldincreaseinthelasttwo (out of sample) quartersof 2015. Those
scenarios are built by drawing stochastic macroeconomic shocks
for the whole economy, thatis, USA, Mexico and other international
shocksare simultaneously considered. Out of those stochastic draws,
Ionly consider those thatyield an equilibrium in which the USmon-
etarypolicyrateincreasesasaresult. Inaverage, those equilibriaare
characterized by favorable GDP growth in both countries, a modest
increase in the Federal Reserve funds rate and a more than one-to-
oneresponse in Mexico’s policyrate. The general conclusionis that
those conditions that are needed for the normalization of US mon-
etary policy are good conditions for both, USAand Mexico.

APPENDIX: PHILLIPS CURVE

In this Appendix I show the details to obtain the Phillips curve of
the model. First I show how to write the optimal price chosen by a
firm in a recursive fashion then I combine that optimal price with
the aggregate price index to obtain the Phillips curve of the model.

A.1 Optimal Price Recursion

Consider a firm that can re-optimize its price in period ¢, the firm
chooses P; (z) to maximize—we only show the relevant part of prof-
its, thatis, the case when the firm has to keep the non-optimal price
P, (x)Vi=1,..., which happens with probability C in each future
period:

B, C B A, =B, Y C B [ P (Y (2) - MC, Y, (5)]
i=0 i=0
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Using the indexation rule (3) profits can be written as

-
EXS ind,, P (z)) "
EIZC Zﬂlz’l-n anlﬂl)]z(z){tP—Jt()\J ()]t-]H)

i=0 Jari

-MC/, {—mdm > Z(Z)] (Yt{rz)
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The first order condition is
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where Iuse IT_;()):=1. Divide the expression above by P, and rewrite
itasanote that I multiply by -1 in the term —=1(AN,t+¢— 1) = (1-AN,t+ i)

—Aj i
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Linearizing the expression above and using the steady-state relation
A=1
me; =—-— we get
LA
J

Et{’l( 1)Y,{P,,(z)- MC j,t} + AY A,
+C BA(4, -1)Y, {+ind,,, + P, ()= MC,, ., } +C PAY,{A,, , |
)

j t+1
+C?B* (4, ~1)Y, {+ind, ., + P, (2) = MC, ., } +C *B*AY, {4, ., |

J

+...}:O.
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28

simplifying and solving for Py (2)

- i i 1
Pj,z(Z)ZO:C B I{Mcj,t—m%,z}

J

1
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H )v] _1 f
959 . 1
+C B < —ind,,, + MCN+2 —ﬁljm +
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3,93 - 1
+C°p7—ind, s+ MC, 4 —ﬁljm +...
-
note
indr+l ﬁHl
anl+2 = ﬁ':Hl + ﬁHQ
indt+3 = ﬁHl + ﬁHQ + ﬁnf&
thus define
.., =0 +7

ind,t ind,t—1 t+1

with ¢,,,,=0. Thenrewrite the price as
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4 1
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or recursively:

. 1
})j,z (z)= (1 -C ﬁ){MC]’t_ﬁlj,z -C ﬁamdl }+C ﬁEL})j,H-l (2) -

]

A.2 Phillips Curve

Dropping the index zbecause all firms choose the same price, from the

price index:
1-2;,

(P,) " =c(zp,.) " +(1-c)(P,) ™.

jit i1

Inlog-linear and solving for P

) from the price index

" 1 C . 1
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using thisin the optimal price

1

P;L =(1—C ﬁ){MCj,z _ﬁ)ﬁ,z -C ﬂo-ind,l}

7
1 c .
+C BE, {Eﬂj,tﬂ +P, _ﬁﬂm}
and using this backin the price index

- 1
Pj,t =C {Pj,t—l +7, } + (1 -C ){(1 -C ﬁ){MC]r _mz‘jgt -C ﬁo-ind,t}

J
1 C .
+C BE, {qﬂj,tﬂ P T }}
or subtracting P;,-; on both sides we obtain:
. . 1-C )(1-Cp 1
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J
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C

where mc;, = MCI.J/P].J.
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