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Abstract

We analyze monetary policy responses to noisy financial conditions in an open
economy where exchange rates and domestic asset prices affect aggregate demand.
Noise traders operate in both markets, with specialized arbitrageurs in each market
having limited risk-bearing capacity. Monetary policy creates cross-market spillover
effects by linking volatility dynamics across markets. We show that targeting
a financial conditions index (FCI)—a weighted average of exchange rates and
domestic asset prices—delivers substantial macroeconomic benefits. FCI targeting
commits the central bank to respond more aggressively to unexpected movements
in financial conditions, whether driven by noise or fundamentals. These stronger
responses enhance the diversification of both noise and fundamental shocks across
markets: each market becomes more exposed to external shocks but less exposed to
its own shocks. This reduces volatility in both markets, activating the recruitment
effect from |Caballero et al| (2025b)—lower variance encourages arbitrageurs to
trade against noise, further dampening volatility and amplifying stabilization.
Foreign exchange targeting can be effective when noisy flows are concentrated in the
FX market, but it is less robust overall. By focusing narrowly on a single market,
it forgoes the diversification gains from responding to broad financial conditions
and can trigger anti-recruitment effects in non-targeted markets prone to noise flows.
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Figure 1: Source: Goldman Sachs Global Investment Research (2017),“Our New G10
Financial Conditions Indices,” Global Economics Analyst, 20 April 2017. TWI denotes
the trade-weighted exchange rate index.

1. Introduction

Financial conditions indices (FCIs) have become central indicators for monetary policy
worldwide. These indices aggregate the effects of various financial variables—borrowing
rates, equity prices, and exchange rates—on economic activity by weighting each accord-
ing to its estimated impact on GDP. Figure[l|reveals that equity prices and exchange rates
dominate FCI movements across developed economies, with the exchange rate’s role ris-
ing in more open economies. This dominance reflects their substantially higher volatility
compared to interest rates (see Section . The finance literature has long documented
that this volatility cannot be fully explained by fundamentals, with a significant compo-
nent driven by financial noise—supply-demand effects orthogonal to fundamentals that
influence asset prices due to limits to arbitrage. This observation raises a fundamental
question: if financial conditions drive aggregate demand and these dominant asset prices

contain substantial noise, how should monetary policy respond?

We addressed this question in (Caballero et al. (2025b) for a closed economy, demon-

strating that an FCI targeting policy framework can substantially improve macroeconomic
stabilization. This improvement results from a “recruitment effect”: when arbitrageurs
know that the central banks will keep FCI close to a pre-announced target, they join the
central bank in offsetting the impact of noise on financial conditions and aggregate activ-

ity. In this paper, we develop a tractable open-economy model to revisit this question and



evaluate the performance of financial conditions targeting versus more narrow exchange
rate targeting.

The model builds on the observation, reflected in FCIs’ construction, that both the
exchange rate and domestic market portfolio substantially influence aggregate demand
and output. The exchange rate affects the economy through expenditure switching—a
depreciation makes domestic goods cheaper relative to foreign goods, boosting net exports.
The domestic market portfolio affects the economy through wealth effects—higher stock
prices increase household spending. This stands in for a variety of channels by which
domestic equity and bond prices affect economic activity in practice. In our model, output
is determined by a financial conditions index that reflects these two effects—a weighted
average of the exchange rate and the domestic market portfolio.

The model features two key departures from standard frameworks. First, noise traders’
demands generate deviations from fundamentals in both foreign exchange and domestic
equity markets. Second, these markets feature arbitrageurs with segmented market ac-
cess: FX specialists trade currencies while domestic specialists trade the domestic market
portfolio, with limited capacity for cross-market arbitrage. The impact of noise on asset
prices depends on the arbitrageurs’ risk bearing capacity. Each group of specialists has
limited risk-bearing capacity, so in each market noise has an endogenous impact on asset
prices and economic activity that grows with market volatility. Since monetary policy
affects asset price volatility in both markets, it has the potential to either amplify or mit-
igate the impact of noise. Our focus is on how different policy regimes affect the impact
of noise in each market and resulting macroeconomic fluctuations.

We start by analyzing the standard monetary policy in which the central bank focuses
on stabilizing output gaps but also would like to adjust interest rates gradually. This
conventional policy already creates cross-market spillover effects. When noise drives up
equity prices or depreciates the exchange rate, financial conditions loosen and output rises
above potential. The central bank responds by raising interest rates. This rate increase
simultaneously tightens both markets—dampening the initial shock in its source market
but transmitting it to the other market. For instance, noise-driven currency depreciations
trigger rate hikes that depress domestic asset prices; conversely, noise-driven domestic
asset price booms trigger rate hikes that appreciate the currency. The central bank thus
serves as the transmission channel, connecting otherwise segmented markets. Importantly,
these spillover effects are typically benign: a diversification effect dominates. While each
market becomes more exposed to noise originating elsewhere, it becomes less exposed to
its own noise. On net, this enables the arbitrageurs in different markets to share noise risks

more effectively, reducing the average noise risk that each arbitrageur faces. However, in



practice, this stabilizing effect is limited by policymakers’ preference for gradual interest
rate adjustments. Gradualism means that noise shocks to exchange rate or domestic
asset prices are only partially offset, even when these shocks push financial conditions
away from levels needed to close output gaps.

We then establish that augmenting conventional monetary policy with a financial
conditions target delivers substantial macroeconomic benefits. The recruitment effect
identified in (Caballero et al. (2025b)) emerges here as well, but it is enhanced by a diversi-
fication mechanism. First, FCI targeting effectively commits the central bank to respond
to noise shocks more aggressively than it would choose under discretion (which enhances
the noise diversification described earlier). Second, FCI targeting also makes policy re-
spond to macroeconomic shocks to each market, which helps to diversify fundamental
shocks across markets. These effects reduce the volatility of both the exchange rate and
the market price. This volatility reduction then activates the recruitment effect—lower
variance encourages arbitrageurs to trade against noise, increasing market elasticity and
further reducing the impact of noise and volatility in all markets. Consequently, we find
that some degree of FCI targeting is always optimal—even after accounting for potential
interest rate adjustment costs. In fact, in our calibrations, FCI targeting can also reduce
interest rate volatility: since arbitrageurs absorb noise in the exchange rate and domestic
asset prices more effectively, the central bank faces a smaller burden to adjust interest
rates.

Foreign exchange targeting, by contrast, is less robust. When noisy flows are concen-
trated in the FX market, a modest degree of stabilization can be beneficial—by reducing
the impact of FX noise on the exchange rate and aggregate demand. However, this ad-
vantage is narrow and highly sensitive to market structure. Because FX targeting focuses
on a single market, it forgoes the diversification gains that arise when monetary policy
responds to broad financial conditions. In particular, FX targeting transmits FX shocks
to other markets—such as domestic asset markets—triggering anti-recruitment effects.
As volatility spills into non-targeted markets, arbitrageurs there withdraw, amplifying
the impact of their own noise shocks. This mechanism increases volatility in aggregate
demand and interest rates.

These destabilizing dynamics become especially pronounced when domestic asset mar-
kets are noisier than the FX market. In such environments, narrowly targeting the ex-
change rate can inadvertently raise volatility in the markets that matter most for financial
conditions fluctuations. The broader lesson is that when multiple noisy markets jointly de-
termine financial conditions, targeting only one of them can easily become fragile. Robust

stabilization calls for policy frameworks that internalize cross-market volatility dynamics
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and distribute policy responses across all relevant markets.

Related Literature. This paper builds upon our earlier work, |Caballero et al.| (2025Db),
which investigates the implications of financial noise and limits to arbitrage for business
cycles and optimal monetary policy. That paper uses a closed economy model to show
that financial noise can drive macroeconomic fluctuations and that an FCI targeting
policy framework stabilizes noise-induced fluctuations. The present paper extends this
mechanism to an open economy setup in which the FCI is driven by the exchange rate
as well as domestic asset prices, and both markets feature financial noise and limits to
arbitrage with limited cross-market arbitrage opportunities. We show that FCI targeting
still works in this setting and is strengthened by a new diversification channel: responding
to a broad FCI allows monetary policy to spread noise across markets, lowering aggregate
volatility and amplifying recruitment in each market. We then use this framework to
contrast the stabilization properties of multi-market (FCI) targeting with those of single-
market (FX-only) targeting, showing that the former is systemically stabilizing while the
latter is fragile and typically amplifies noise in non-targeted markets.

A closely related line of research studies exchange-rate stabilization under noisy flows,
including |Jeanne and Rose (2002); (Gabaix and Maggiori (2015); Itskhoki and Mukhin
(2021Db)}, |2023). These papers highlight mechanisms through which credible exchange rate
stabilization can either deter noise-trader activity or crowd in informed traders, gener-
ating a “virtuous cycle.” Our contribution is to show that, once multiple noisy markets
matter for aggregate demand, exchange rate stabilization can backfire by raising volatil-

7 effects in domestic asset markets. This provides one

ity and inducing “anti-recruitmen
rationale for the disappointing performance of the Monetary Conditions Index (MCI)
frameworks adopted in Canada and New Zealand during the 1990s (see Section [5.3)). Our
theoretical analysis motivates the need for broader FCI-based approaches that internalize
cross-market volatility dynamics.

In a related paper, Fontanier and Simsek (2025) analyze exchange rate stabilization
for emerging markets, where domestic arbitrageurs might face binding risk limits and
foreign investors are concerned with exchange rate risk. They show that stabilizing the
exchange rate can increase foreign investment and relax domestic arbitrageurs’ risk con-
straints, enhancing monetary transmission—a result that contrasts with the conventional
Mundellian trilemma. However, they also find that excessive exchange rate targeting can
backfire by raising policy rate volatility and tightening arbitrageur risk limits—a version

of the anti-recruitment effect we identify here[l]

'More broadly, there is a large macroeconomics literature that examines optimal monetary policy



In terms of the modeling ingredients, our paper is part of an emerging literature
on New Keynesian models with risk and asset prices (e.g., (Caballero and Farhi (2018);
Caballero and Simsek (2020, 2021}, 2023, 2024)); Caballero et al. (2025a); Pflueger et al.
(2020)); |Kekre et al.| (2023)); Kekre and Lenel (2022, |2024b.a); Beaudry et al.| (2024)); Adrian
and Duarte| (2018); |Adrian et al.| (2020, 2025)). The distinctive features of our model is
that: (i) we allow for risk-driven fluctuations in both the exchange rate and the domestic
market portfolio, and (ii) we focus on fluctuations driven by financial noise and limits to
arbitrage. This connects our analysis with a large finance literature that emphasizes asset
price fluctuations driven by noise and limits to arbitrage (see Black| (1986)); [Shleifer and
Summers| (1990); De Long et al.| (1990) for early contributions and (Gromb and Vayanos
(2010)) for areview). In recent work, Gabaix and Maggiori| (2015); Gourinchas et al.| (2022);
Greenwood et al.| (2023) and (Gabaix and Koijen! (2021)) apply these ideas to the exchange
rate market and the equity market, respectively. This literature helps to motivate our
modeling ingredients (see also Section [2.2).

The paper proceeds as follows. Section [2| presents stylized facts about global finan-
cial conditions. Section [3] introduces the model and characterizes equilibrium under dis-
cretionary policy. Section {4| demonstrates how FCI targeting improves macroeconomic
outcomes through cross-market diversification effects that recruit arbitrageurs to trade
against noise. Section [5| analyzes FX targeting and shows when partial stabilization suc-

ceeds or fails. Section [6] concludes.

2. Financial Conditions, Noise, and Propagation

This section documents three empirical regularities that motivate our theoretical frame-
work. First, equity prices and exchange rates account for most FCI fluctuations in de-
veloped economies. Second, both exhibit substantial noise-driven volatility. Third, this

financial noise propagates to the real economy.

in small open economies. In this literature, the conclusions about exchange rate targeting typically
depend on assumptions about price-setting behavior—whether firms set prices in producer currency, local
currency, or a dominant currency (see, e.g., [Clarida et al| (2002); |Gali and Monacelli (2005)); |Corsetti
and Pesenti (2005)); [Engel (2011)); [Egorov and Mukhin| (2023])). We abstract from these pricing frictions
and instead focus on how financial noise and limits to arbitrage in multiple markets shape the trade-off
between narrow exchange rate stabilization and broad financial conditions targeting.



Policy 10y risk-free  Corp. spread Equity TWI (FX)

UsS 4.4 45.1 39.6 4.9 6.0
EA (+ sovereign 27.0)  17.3 34.3 114 2.1 7.8
JP 12.6 59.1 19.3 2.0 7.1
UK 13.7 38.2 33.6 3.7 10.9
CH 6.2 56.0 13.7 3.3 20.8
SE 6.4 46.2 27.9 2.3 17.2
NO 12.9 50.4 18.7 2.6 15.5
CA 12.2 46.6 27.7 2.5 11.0
AU 11.8 59.7 17.0 2.5 9.0
NZ 2.6 59.6 24.7 2.2 11.0

Table 1: Weights in Goldman Sachs G10 FCIs (daily headline series). Euro
Area also includes a sovereign-spread component (27%). Source: Goldman Sachs Global
Investment Research (2017).

2.1. Equity and FX Dominate Financial Conditions Fluctua-

tions

To understand the empirical composition of open-economy Financial Conditions Indices
(FCIs), we start with the comprehensive indices constructed by Goldman Sachs for G10
economies (Hatzius et al.| (2017))). These indices provide a harmonized measure of financial
conditions across large and small advanced economies, updated daily. Each country’s FCI
is a weighted average of five key variables: (i) a short-term policy rate, (i) a ten-year
sovereign yield, (iii) a corporate credit spread, (iv) an equity price variable scaled by a
ten-year moving average of earnings, and (v) a broad trade-weighted exchange rate. For
the euro area, a sovereign spread term is added to capture fragmentation risk.

The weights are calibrated to each variable’s estimated impact on real GDP growth
one year ahead, as implied by the country-specific macro model. A 1 percentage point
increase in the FCI is estimated to reduce GDP by approximately 1 percent after four
quarters.

Table [1] shows the weights for each financial variable across countries. To interpret
these weights, consider the U.S.” FCI. A 220 basis point increase in the 10-year Treasury
yield (weight 45 percent), a 250 basis point widening in corporate spreads (weight 40
percent), a 20 percent decline in equity prices (weight 5 percent), or a 17 percent currency
appreciation (weight 6 percent) would each tighten the FCI by roughly 1 point and reduce
GDP by approximately 1 percent over the subsequent year.

Equity has small weights (2-5 percent), reflecting positive but modest estimated wealth
and investment effects (see, e.g., (Chodorow-Reich et al.| (2021) on wealth effects). Yet
higher volatility makes equity a dominant source of FCI fluctuations, as Figure (1] illus-

trates. While a 1 percent equity change has modest impact, a 20 percent decline—roughly
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a one standard deviation event in a given year—tightens the FCI by 1 percentage point
and reduces GDP by approximately 1 percent. Achieving a comparable FCI impact from
bond yields would require a 220 basis point increase in the 10-year Treasury yield in a
year, roughly a two standard deviations event. Since large equity swings occur far more
frequently than equivalent bond yield movements, stocks contribute more to FCI variation
than bonds despite their modest weights in Table [1}

Exchange rates receive larger formal weights than equity (6-21 percent), meaning a
1 percent exchange rate change has a larger estimated GDP impact than an equivalent
equity price change. These estimates reflect expenditure switching effects, which the lit-
erature suggests can be sizeable. Combined with high volatility, exchange rates constitute
another dominant source of short-term FCI fluctuations.

Table [1| reveals that, as expected, small open economies assign relatively high weights
to exchange rates, whereas larger economies such as the United States load more heavily
on equity prices and corporate spreads. Despite these differences in composition, equity
prices and exchange rates combined account for over 50 percent of FCI variance across all

the developed economies portrayed in Figure [1}

2.2. Equity and FX are Influenced by Financial Noise

A second empirical pillar is that both dominant components of open-economy FCIs—
equity prices and exchange rates—exhibit substantial noise-driven fluctuations. By noise,
we mean price movements driven by supply-demand shifts from a subset of market partic-
ipants that are unrelated to fundamentals and persist because arbitrageurs with limited
risk-bearing capacity cannot fully offset them. This framework builds on a large theoret-
ical literature emphasizing noise and limits to arbitrage in asset pricing. Building on this
theoretical foundation, an influential body of empirical research suggests that noisy flows
account for a sizeable fraction of asset price variation in both equity and foreign exchange

markets.

Equity Market Noise

Gabaix and Koijen! (2021) document that the U.S. aggregate equity market has a low
elasticity of approximately 0.2: a one-dollar flow into equities increases aggregate market
valuation by five dollars. This inelasticity reflects limited arbitrage capacity. When noise
traders create buying or selling pressure, arbitrageurs’ risk-bearing constraints or man-
dates prevent them from fully absorbing the flow, which impacts prices. Using granular

flow-of-funds data, they show that idiosyncratic flows from different investor sectors—



particularly households and foreign investors—drive substantial equity price movements.
These flow-driven shocks account for approximately one-third of quarterly equity return
variance. Critically, the flows appear largely unrelated to fundamental news about cash
flows or discount rates, suggesting they represent genuine noise rather than rational re-

sponses to unobserved information |

Exchange Rate Noise

Exchange rates exhibit similar patterns of noise-driven fluctuations. [Evans and Lyons
(2002) show that daily order flow—signed transaction volume between dealers and
customers—explains up to 60% of daily exchange rate returns, far exceeding the explana-
tory power of macro variables. Order flow appears largely unrelated to contemporaneous
macro news, suggesting it reflects noise trading, hedging demands, or portfolio rebalancing
rather than information about fundamentals (Love and Payne (2008)). Consistent with
limited arbitrage capacity in FX markets, the price impacts of these flows are substan-
tial. In recent work, Itskhoki and Mukhin (2021a)) show that fundamental factors—even
with complete information about monetary policy shocks, inflation expectations, and risk
premia—explain less than 20% of exchange rate variance at business-cycle frequencies.
The residual appears driven by financial shocks including noise that move exchange rates

independently of macro fundamentals.

2.3. Financial Noise Propagates to the Real Economy

A natural question is whether noise-driven fluctuations in equity prices and exchange
rates affect aggregate demand and output in the same way as fundamental price changes.
The construction of the Goldman Sachs FCIs suggests the answer is yes. These indices
aggregate asset prices without distinguishing between noise-driven and fundamental move-
ments, reflecting the assumption that households and firms respond to changes in wealth,
borrowing costs, and international competitiveness regardless of whether the underlying
asset price movements reflect fundamentals or noise.

In |Caballero et al.| (2025b), we empirically investigate this question for the U.S. eg-
uity market, building on |Gabaix and Koijen| (2021]). We show that noisy flows influence
not only stock prices but also financial conditions and macroeconomic activity. Figure

illustrates the response of key macroeconomic variables to a noise shock that increases

2Their identification strategy uses granular instrumental variables to isolate idiosyncratic sectoral
flows, controlling for common factors and macroeconomic conditions.
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Figure 2: Impulse response to a financial noise shock. Shaded and light shaded grey bands
indicate 68 and 90 confidence sets respectively. Reprinted from (Caballero et al.| (2025b)).

sectoral equity demand (such as from households). Upon impact, the shock loosens fi-
nancial conditions as measured by the FCI. The resulting stimulus drives output above
potential while raising inflation, with monetary policy adjusting rates gradually in re-
sponse. However, the interest rate adjustment fails to fully neutralize the shock. The
overall dynamic resembles a conventional aggregate demand shock, only partially offset

by monetary policy.

3. An Open Economy Model with Noise and Seg-
mented Markets

In this section, we present an open economy macroeconomic model with the following
key features: (i) financial conditions are influenced by both the exchange rate and equity
markets; (ii) financial noise affects both the exchange rate and the equity market; (iii)
in each market, specialized portfolio managers trade against noise with limited arbitrage
capacity, (iv) monetary policy is gradual and cannot fully insulate financial conditions and
output from financial noise. Within this framework, we demonstrate that: (a) noise shocks
affect both asset prices and macroeconomic activity; (b) the impact of noise on asset prices

and aggregate activity increase with the endogenous variance in the exchange rate and the
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equity market. These results suggest that monetary policy that targets financial variables
can in principle improve outcomes by reducing variance. In subsequent sections, we use
this framework to analyze alternative monetary policies that target financial conditions

and the exchange rate.

3.1. Environment and equilibrium conditions

To simplify the exposition, we delegate the details and the microfoundations of the model
to Appendix In the main text, we summarize the model ingredients and present the
log-linearized equation system. We then solve the equation system for a benchmark case

with discretionary monetary policy.

Model summary. The model is set in discrete time ¢. There are two currencies: do-
mestic currency (peso) and foreign currency (dollars). The exchange rate is the price of
dollars in pesos. There are two goods: domestic (domestically produced) tradeables and
global tradeables. Domestic nominal prices are fully sticky in pesos. Global tradeables’
dollar price is constant. Hence, the exchange rate determines the relative price of global
vs domestic tradeables.

There are three assets: a domestic market portfolio—which is a claim on the capital’s
share of domestic output, a domestic safe asset—whose return is set by the central bank,
and a foreign safe asset—whose return is exogenous.

Domestic output is determined by aggregate demand and can deviate from poten-
tial output. Aggregate demand comes from domestic households’ spending on domestic
tradeables as well as from exports. Domestic households’ spending depends on the price
of the market portfolio through a standard wealth effect. Exports (in pesos) depend on
the exchange rate through a standard expenditure switching effect as well as on global
output. Therefore, the model relates domestic output to a weighted-average of the market
portfolio and the exchange rate—the model counterpart to the FCIs that we discussed in
Section [2l—with an adjustment for global output that influences domestic demand.

Market portfolio price and exchange rate are both determined endogenously in seg-
mented markets that feature financial noise and limits to arbitrage. In particular, there is
a “national market” where agents trade the market portfolio and the peso safe asset, and
a “global market” where agents trade the dollar safe asset and the peso safe asset. Each
market has (market-specific) noise traders as well as (market-specific) arbitrageurs that
trade against noisy deviations in asset prices. The arbitrageurs in the national market

maximize the expected log peso returns. Arbitrageurs in the currency market maximize
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the expected log dollar returns.

Log-linearized equilibrium conditions. These assumptions lead to the following log-

linearized equilibrium conditions

ye = olee+ul)+ (1 —0)p (1)
1 o?
e = ptEife] - (7{ + 503) - (2)
ol o pa%b
pe = p+(1=08)E [yl +BE [pia] — (11 + zop, | + /Lt; (3)
risn = p+ (1= 8)ys1+ B — pe (4)
where 07 = Vary(er1) and o2, = Var, (r]1,) .

Here, y; = log %, y! =log ;—fj, pr = log %, e; = log %, denote the log deviations of output,
global output, the asset price, and the exchange rate from their steady-state levels, rj’ | =
log R}, denotes the log return on the market portfolio, 7{ = log R{ denotes the log peso
risk-free rate. We assume the dollar risk-free rate is equal to the domestic discount rate,
r4 = p = —log 3. The variables uf and uf capture aggregate noisy demand for the dollar
(vs peso) in the global market and for the market portfolio (vs the peso safe asset) in the
national market, respectively. The parameter o captures the mass of arbitrageurs in both
markets (assumed to be the same in both markets for simplicity). The derived parameter
¢ captures the impact of trade on domestic aggregate demand. The residual parameter
1 — ¢ captures the impact of the market portfolio price on domestic aggregate demand
through wealth effects.

Eq. says that output is influenced by a weighted-average of the exchange rate
and the price of the market portfolio, in view of expenditure switching and wealth effects.
Output is also influenced by global output through demand for exports. After rearranging,

we can write this equation as

ve—y = fi—ff
where f; = o¢e,+ (1 — @) py (5)
fi = ¢ef +(1—9¢)yf with ef =y; —yi.

Here, f; is the model counterpart (in price rather than yield space) to the financial con-
ditions indices we discussed in Section (2). We also define f; (“FCI-star”) as the level

of financial conditions that sets the output gaps to zero. Then, by definition, output
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deviations from potential are driven by FCI deviations from FCl-star. FCl-star is a
weighted average of the frictionless exchange rate (“estar”) and the frictionless market
price (“pstar”). In this model, the former is driven by the relative potential output be-
tween the domestic economy and the global economy, and the latter is driven by the
domestic potential output.

Eq. describes the equilibrium exchange rate. This equation emerges from a risk-
adjusted UIP condition in the global market. The exchange rate (dollar-peso rate) de-
creases (appreciates) with the peso interest rate r,{c , increases (depreciates) with the dollar
interest rate p, and increases (depreciates) with the future exchange rate with an adjust-
ment for the exchange rate variance, F; [e;y1] — %03 Crucially, the exchange rate is also

influenced by the noisy demand for the dollar p§. The impact of noise is increasing in

2

2 and decreasing in the mass of arbitrageurs o. Since the

the exchange rate variance o

2

exchange rate variance o2

is endogenous, this creates a key channel by which monetary
policy affects the impact of noise on the exchange rate and the economy.

Eqgs. and describe the equilibrium price and the return of the market portfolio.
The return is a weighted-average of the future output (expected cash flows) and the future
price (capital gains). Therefore, the price is increasing in the expected output and the
expected price. The price is also decreasing in the peso interest rate th and a standard
risk premium %ofn Crucially, the price is also influenced by the noisy demand for the
market portfolio 7. Similar to the exchange rate, the impact of noise is increasing in the
endogenous market return variance o2, and decreasing in the mass of arbitrageurs a.

We assume that the exogenous shocks follow processes given by

yi = vy +zandef =y —yl =€ | +zf (6)
where zf ~ N (0,02,),2f ~ N (0,02,) and corr (2}, z) = p, € (—=1,1)

pp o~ N(0,0p,), 15 ~ N(0,07,,) and corr (uf, i) = p, € (=1,1).

Domestic potential output (“ystar”) and global output both follow a random walk. Thus,
the difference between domestic potential output and global output (“estar”) also fol-

lows a random walk. We denote the shocks to “ystar” and “estar” with 2} and zf, since

3This is a Jensen’s adjustment that captures all else equal the expected dollar return from the peso
safe asset is greater when the dollar-peso exchange rate is more volatile. Specifically, the expected dollar
return from holding pesos is given by r{ — By [Aeyyq] + 302

4This variance term combines a Jensen’s adjustment for the return of the market portfolio with a risk
premium. The risk premium effect is qualitatively the dominant force. Specifically, the risk-adjusted

return from the market portfolio is By [rt,] + 302, — 02, = E, [r{2,] — 302,.
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in equilibrium they drive the market price and the exchange rate, respectively. We re-
fer to these shocks as “macroeconomic shocks” to differentiate them from noise shocks.
Macroeconomic shocks follow a normal distribution with arbitrary (but less than perfect)
correlation. The noise shocks in both markets also follow a normal distribution with arbi-
trary (but less than perfect) correlation. For simplicity, noise shocks and macroeconomic
shocks are independent.

Given the shock processes in @, the equilibrium is a solution to the system of equa-
tions , together with a monetary policy rule that sets the peso risk free rate rf .

We leave monetary policy unspecified for now since we will consider various rules.

Symmetric special case. For analytical tractability, we will also consider a special case
that makes the characterization of the exchange rate and the market price symmetric. In
the appendix, we show (using a numerical analysis) that our results generalize to the more

general asymmetric case.

Assumption (S). Suppose ¢ = 3, variances satisfy 02, = 02, = 02,05, = 0., = 0,
with arbitrary correlations p,,p, € (—1,1), and consider the limit 3 — 1 (and thus,
p—0).

In this case, the equilibrium system simplifies to the following;:

by = o f, where f= U0 pr o SIY (7
er = Eiler] — <7”{ + 103) + H—fgg (8)
2 o
pe = Eilpi] - (7"{ + %0;{2}) + %0129 (9)
where 0> = Vari(e,1) and a; = Vary (py1) -

In particular, we assume the exchange rate and the market price are equally important
for output and they are subject to equally volatile exogenous macroeconomic shocks and
noise shocks. Note also that we drop the market return from the notation since f — 1
ensures the return variance is equal to the price variance. These assumptions simplify
most of our analysis by allowing for a symmetric equilibrium in which the exchange rate
and the market price have the same (endogenous) variance, 0? = 0% = 0'12). Later, when we
consider exchange rate targeting, we drop this assumption since targeting the exchange
rate breaks the asymmetry across the two markets even when the underlying parameters

are symmetric.
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Monetary policy objectives. We assume the central bank’s true objective function

is given by

~ 1 2 P ~ *
G, = yf + i <r{ — B, [T,{]) + BE; [Gyy1], where gy =y — v . (10)

The central bank would like to reduce the output gap while also keeping the interest rate
stable relative to the ex-ante market expectations. The parameter 1/6 > 0 captures the
importance of interest rate smoothing relative to the output gap objective. The parameter
B captures the central bank’s discount factor We introduce an interest rate smoothing
term into the objective function to match the central bank gradualism that we observe
in practice. We will consider different operational rules for the central bank and evaluate

their performance in terms of maximizing the objective in ([10)).

3.2. Equilibrium with discretionary monetary policy

As a benchmark, suppose the central bank sets the policy rate in each period, r{ , without
commitment, to maximize its actual objective function in . The optimality condition
for this problem implies the central bank follows an interest rate rule reminiscent of the
Taylor rule

rf = B, [rﬂ + 0. (11)

The central bank does not fully eliminate the output gaps because it changes the interest
rate gradually. The parameter 6 captures the response of the interest rate to the output gap
along the equilibrium path. The following result characterizes the rest of the equilibrium

and establishes its comparative statics.

Proposition 1 (Equilibrium with Discretionary Monetary Policy). Suppose the parame-

2 2

ters satisfy Assumption (S) and o > 40,07, Suppose monetary policy minimizes its

5We allow 3 to be different than the households’ discount factor 3 since we consider the limit as 8 — 1.
This discount factor does not play an important role for our results.
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actual objective in without commitment. Then, there is an equilibrium in which

-y, = fi—fi= 19“?;“f%2 (12)
o= _%2+1i0u§—2w§’%2 (13)
e = e+ [T—ff ¢ ffg ]%2 (14)

Here, 0% denotes the conditional variance of both e, and p; 11 (as well as Ty ) and it

corresponds to the smallest solution to the following quadratic:

2\ 2
5 o o 1+0/2 ., 0/2 ,
= —_— = - . 1
o Jz—l—l/u(a) where v, var( T M~ 1ot (16)

The common variance in both markets o® is increasing in the macroeconomic variance o2
and the noise variance O'i and it is decreasing in the responsiveness of monetary policy

0, that is, dge“ < 0 and thus %= ® Q.

We discuss the intuition for the result and relegate the proof to the appendix. Egs.
and show that the central bank responds to the average noise across the sub-
markets “f;—“ﬁ Intuitively, if the central bank were not to respond, then noise in these
markets would affect the FCI f, = et“’ t and thus also output. The central bank attempts
to insulate FCI and output from ﬁnanmal noise. The same equations show that the central
bank responds to the average noise only partially due to interest rate gradualism concerns.

Eqgs. and show that noise affects the equilibrium asset prices, not only in the
markets they originate but also in the other market, e.g., exchange rate noise affects the
market price (and vice versa). To understand these equations, first consider the special
case with extremely gradual monetary policy § = 0. In this case, the central bank does

not respond to noise shocks and we have

N

o
* e

e — € = ui—

t t oy

2

Pt =Yy = MHg—

o

Absent central bank response, noise has a relatively large but localized effects. Now

consider the other extreme case with § — oo. In this case, the central bank responds to
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noise shocks forcefully and fully insulates FCI from average noise, 7"{ ~ Bt o2 Thus,

2 @
we have
oo = (o MM _pi—piot
! t t 2 Qo 2 «Q
oy = (e MEEH O =g
b t 2 o 2 a

In this case, noise has a smaller (though still non-zero) localized effect since the interest
rate response to noise mitigates some of the impact. However, the same interest rate
response transfers the financial noise in one market to other markets. For instance, a
noise-driven exchange rate depreciation gy > 0 induces the central bank to hike the
interest rate, which reduces the market price.

Importantly, the proposition further shows that the impact of noise on the equilibrium
variables scales with the endogenous variance in individual markets 2. This is because a
greater variance makes arbitrageurs less willing to trade against noise, allowing it to have a
greater impact. The endogenous variance o corresponds to the solution to the quadratic
in . This quadratic captures an amplification mechanism: a greater variance allows
noise to have a larger impact, which then increases variance, and so on. As expected, the
endogenous variance is increasing in the exogenous drivers of variance. Less obviously, the
variance is decreasing in the responsiveness of monetary policy 6. A stronger monetary
policy response (higher 6) reduces the direct impact of noise in its own market while
creating spillover effects on other markets. Due to diversification, the decline in the direct
effect more than compensates for the spillover effect. Spreading noise impact across
multiple markets, with the help of monetary policy, reduces the average variance in each
market—as illustrated by the v, term in (16)).

In sum, discretionary monetary policy helps to spread noise-driven volatility across
markets, and by doing so improves financial and macroeconomic stability. The key role
played by endogenous volatility suggests that monetary policy can further improve stabil-
ity by targeting financial variables, as we explore next. We consider two separate financial

variables: a financial conditions index (FCI) and the foreign exchange rate (FX).

4. FCI targeting

In this section, we show that a framework where the central bank sets a (soft) financial
conditions target for the upcoming period and strives to achieve this target, in addition

to focusing on its conventional objectives, enhances the central bank’s ability to achieve
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its standard macroeconomic goals. The policy works by recruiting the arbitrageurs to
trade more aggressively against noise and thereby reducing the impact of noise for both
the exchange rate and the price of the market portfolio. This in turn insulates the FCI
from noise more effectively and improves monetary policy objectives.

We formalize FCI targeting by assuming the central bank solves the following modified

problem:

Gr = min i+ (rf = B [f]) + 5 (=70 + BELELS). )
L P

In each period, in addition to setting the interest rate, the central bank announces an
FCI target for the next period, denoted by f, 41~ Thus, in the current period, the central
bank has an inherited FCI target f,. In addition to its usual output gap and interest rate
smoothing objectives, the central bank aims to keep the FCI close to this pre-announced
target. The parameter 1 captures the strength of FCI targeting relative to standard
macroeconomic objectives.

It is important to emphasize that, while the central bank operationally minimizes
, its actual objective is still given by : the central bank does not care about FCI
stability per se. We assume the central bank can commit to adopting an operational FCI
target and ask whether this type of commitment can improve its standard macroeconomic

objectives.

4.1. Equilibrium with FCI targeting

We show that the optimal target announcement is the expected FCl-star in the next
period, f, = E; 1 [f;]. The optimality condition for problem then implies that the

central bank follows the modified rule

ol = By [l 4050+ 0 (fo = B [£7). (18)

In addition to output gaps, the central bank responds to surprise changes in the FCI. The

following result characterizes the rest of the equilibrium.

Proposition 2 (Equilibrium with FCI targeting). Suppose the parameters satisfy As-
sumption (S) and o* > 4030?. Suppose monetary policy minimizes the modified objective
m . Then, there is an equilibrium in which the central bank optimally announces the
expected FCI-star as the target f, = E, 1 [f}] = f*, and the equilibrium variables are
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given by

vt 1 i+ o?
v fe=Ji 1+0+¢ 2 1+0+¢ 2 « (19)
2 14049y 2 1+0+¢ 2 «
. 2420 [1+0+)/2 . 0+v)/2 ,]0°
e, = et o ¢ t t 4 ( ¢)/ Mt o ( ¢)/ ,uf - (21)
<L 14+0+9¢ 2 R 1+0+¢"] a
€1tz
. v 4 [T+ (0+1)/2 O+)/2 ] o?
no= - A ORIy 02,00 ()
<L 1+40+¢ 2 14049 1+0+¢"t o
Yiatar
Here, 02 denotes the conditional variance of both e;., and piy1 and it corresponds to

the smallest solution to the following quadratic:

2 _ 14+0+4/2 v/2_ _p
ol =v,+v 0—2 where e ( 1w %~ 1+9+w2t) (23)
I Y v — var (LEOXD/2 e 0+9)/2 p)
n= T+o+p Mt T Taoty Mt

Increasing the strength of FCI targeting v reduces the endogenous variance, % <0, as

. . . . d
well as its components driven by macroeconomic shocks and noise shocks, ‘2’:; <0, d%; < 0.

For intuition, recall from that output gaps are driven by FCI gaps, 4. = f: — f;.
Thus, the policy rule in implies

W= B[]+ 0+ 05+ (- B 1))
% + 2
=

= B[]+ O+ 0)m+v (24)

Here, the second line uses @ to describe the FCI surprises in terms of the underlying
shocks (recall f;, = %) Comparing this rule with (L1]), implies that FCI targeting
induces two differences. First, it makes the central bank more responsive to noise-driven
output gaps than it would desire according to its preferences. Second, it induces the
central bank to adjust the interest rate to partially offset macroeconomic shocks driving
the exchange rate and market price, because these shocks move the FCI away from the
central bank’s preannounced target. The equilibrium characterized in verifies
these intuitions: the outcomes are as if the planner has a greater responsiveness parameter
than indicated by its preferences (6 + 1), coupled with an additional objective to offset

the impact of macroeconomic shocks. Consequently, noise shocks have a smaller impact
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on the FCI and the output gap but macroeconomic shocks also induce some output gaps.

Crucially, the result shows that FCI targeting reduces the endogenous variance o>
of both the exchange rate and the market price. This happens for two reasons. First,
noise shocks have a smaller impact on both variables due to the diversification mechanism
emphasized in the previous section: the stronger policy responsiveness to noise strengthens
the diversification mechanism. Second, macroeconomic shocks have a smaller impact on

both variables because their impact is partly offset by monetary policy.

4.2. Macro-stabilization effects of FCI targeting

While FCI targeting reduces financial variance, the policy ultimately values output gap
stabilization and smooth interest rates. Does FCI targeting improve the central bank’s
standard macro-stabilization objectives? Our next result shows that some FCI targeting
is always optimal.

To state the result, we consider the central bank loss G; from (10) and we define the

expected loss:

GfEE[Gt]:E

Soleeg ()] e

We evaluate the policy performance with G (rather than G;) because this averages the
current-period gaps across all shocks. To evaluate this expectation, observe that Eq.

implies that the output and interest rate gaps are given by:

g — _ w Zf + Zf 1 luf + ,LLf 0-2 ¢) (26)
! 1+0+¢ 2 1+0+¢ 2 a
I 7o U o A I e o i o)
"t EH[”] S 11010 2 Tit0+0 2 a (27)
We can then calculate and decompose the central bank loss as follows
G (¢) = G () + G (), where, (28)

1 1 1 2
G:0) = 15 +2pz (Hé) <1+Z}+¢>

' 1 ,l4p, L\ (0w Y
with g, (¢¥) = A (<1+9+w) +5<M))'



Here, G (v) and G¥, (1) capture the contributions of macroeconomic shocks and noise
shocks to the central bank loss, respectively. The function, g (6,1) captures (up to a scale)
the noise-driven loss for a given endogenous variance and the function o2 (¢)) captures the
effect through the endogenous variance. We next characterize how FCI targeting affects

G° (v) and its components.

Proposition 3 (Macrostabilization Effects of FCI Targeting). Consider the equilibrium

in Proposition |9 FCI targeting reduces the expected central bank loss

dG* (¢)

WH}:O < 0.

Therefore, the loss minimizing policy features some FCI targeting, " =
arg ming>o G¢ (¢0) > 0. FCI targeting raises the loss driven by macroeconomic shocks
as well as the exogenous component of the loss driven by noise shocks, but both effects are

second order

AGLW) -, d0.9)

dGs(v)|  dgu(8,v)
oy T Ay T N

W'wzo T P

with

FCI targeting has competing effects on output and interest rate gaps as illustrated by
Egs. . On the one hand, it creates a new source of gaps driven by macroeconomic
shocks. Moreover, it also distorts the policy’s “ideal” discretionary response to noise
shocks. If variance o was exogenous, these forces would increase policy losses. On the
other hand, since FCI targeting also reduces the endogenous variance o2, it also reduces
the impact of noise on both the output gap and interest rates and therefore mitigates the
associated losses. The result shows that the loss-raising distortionary forces are second
order—this is because the policy without FCI targeting is optimized, so small deviations
are not very costly. In contrast, the loss-reducing variance reduction force is first order
as we have seen in Proposition 2| Therefore, an appropriately calibrated FCI targeting
always improves macroeconomic stabilization.

Conceptually, FCI targeting helps to address an important time inconsistency problem
in monetary policy that we first identified in Caballero et al.| (2025b). Since arbitrageurs’
behavior depends on future financial variance, policies that commit to reducing future
financial variance can improve current policy objectives by influencing the arbitrageurs’
behavior. In particular, by reducing the financial variance in each sub-market, FCI tar-
geting recruits the arbitrageurs to insulate FCI from financial noise and contribute to

macroeconomic stability.
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How does the FCI targeting affect the dimensions of the policy objective: output gap
stabilization and interest rate smoothing? Eq. implies that a small degree of FCI

targeting always reduces the output gap losses

21 2 L+ p, (0 2 L+p 1 2 02(¢) ?
B[] = ot (1+0+¢> + o 2“(1+9+w) ( a )

The additional gaps due to macroeconomic shocks are second order, but the gap reductions

from noise shocks are first order. In fact, FCI targeting reduces the impact of noise shocks
on the output gap through two channels: by reducing the variance and thus the impact
of noise (02 (¢)) and by increasing the responsiveness of policy to noise (m)

In contrast, Eq. show that the impact of FCI targeting on interest rate variance

(and associated losses) is more nuanced:

f M2l a1+, v ’ 1+p 6+¢ \* (W)Y
E{(”—Et—l[”]”_az 2 (1+9+¢> e 2H(1+9+¢> ( “ )

While the new gaps through macroeconomic shocks are still second order, the policy might

increase the interest rate gaps created by noise shocks. This is because it makes the interest

rate respond to noise more aggressively (I_ﬁf w). On the other hand, the policy still
exerts a stabilizing effect on interest rate gaps by reducing the variance (2 (). In our
numerical simulations, we find that this second effect typically dominates because of the
amplification mechanism captured by the quadratic in . Since the decline in variance
recruits the arbitrageurs to trade against noise more aggressively, noise has a smaller
impact on financial conditions and aggregate demand. This in turn reduces the burden
on the central bank to adjust the interest rate in response to noise shocks. Consequently,
FCI targeting not only reduces the central bank’s total losses, it can actually mitigate
both components of these losses—inducing more stable output along with smoother interest

rates.

Numerical illustration. Figure[3|illustrates the effects of FCI targeting in a numerical
example. The example is calibrated so that, with discretionary policy, a substantial frac-
tion (40%) of the variance stems from noise shocks and the remaining from macroeconomic
shocks. In addition, these shocks are uncorrelated across markets, so that cross-market
diversification opportunities are relatively large (see Appendix for the parameters).
The top panels show that FCI targeting substantially reduces the exchange rate and
market variances (which are identical). At the optimal targeting level, v = ¢* (verti-

cal line), total variance in both markets declines substantially. This decline is mainly
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Figure 3: The top panels show the effect of FCI targeting ¢ on the (identical) variance
of the exchange rate and the market price. The bottom left panel shows the effect on
the expected output gap loss. The bottom right panel shows the effect on the expected
interest rate variance. In each panel, solid black line shows the total variance or loss, the
dashed orange line shows the component induced by noise shocks, and the dotted blue
line shows the component induced by macroeconomic shocks. We use the parameters in

Appendix [A.T]
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accounted for by the component of variance due to noise shocks.

The bottom left panel shows that appropriately calibrated FCI targeting reduces the
policy loss. Small doses of FCI targeting reduces the total output loss and its component
driven by noise shocks, while having only second-order effects on its component driven
by macroeconomic shocks. As targeting intensity increases, the policy benefits gradually
decline. The optimal level, ©* ~ 0.7, corresponds to the central bank putting about a
third of the weight on FCI gaps as on output gaps (we set # = 2). This mild degree of
FCI targeting is sufficient to reduce the total loss by about 40%.

The bottom panel shows that in this example FCI targeting also reduces the inter-
est rate variance (and associated losses). With small doses of FCI targeting, interest
rate variance declines because the large reduction in the financial variance (and the as-
sociated decline in the noise impact) dominates the modest increase in the interest rate
responsiveness to macroeconomic and noise shocks. In this range, FCI targeting recruits
the arbitrageurs to absorb noise more effectively, which reduces the burden on the cen-
tral bank to respond to noise shocks. As targeting intensity increases, the interest rate
variance eventually begins to increase due to diminishing returns in noise reduction and
recruitment. Nonetheless, the interest rate variance with the optimal targeting, ¢ = ¢*,

is still substantially lower than of the variance with discretion.

5. FX targeting

While targeting FCI improves monetary policy objectives, a natural question is whether
targeting a specific sub-market, such as the exchange rate, can achieve a similar improve-
ment. We next analyze FX targeting and show that, while it can also improve monetary
policy objectives, this is not always the case. Moreover, even in cases when FX targeting
improves monetary policy, it typically performs worse than FCI targeting.

We formalize FX targeting by assuming the central bank solves the following version

of problem

. o 1 2 9 3 -
GfX = II1711'1 yt2 + 5 (7’{ — Et_l [T{]) + 5 (615 — 6t>2 —+ BEt |:G5+)§:| . (29)
Tt ,6t+1
In each period, the central bank announces an exchange rate target in addition to the
FCI target. Thus, the central bank has an inherited exchange rate target €; that it would
like to achieve in addition to its usual output gap and interest rate smoothing objectives.

In this case, Assumption (S) does not simplify the analysis as much as before because
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the fact that the central bank targets the exchange rate breaks the symmetry across
the exchange rate and the market portfolio even when the underlying parameters are
symmetric. Therefore, we drop this assumption and consider the more general system in
—. To keep the analysis tractable, however, we make the simplifying assumption

that shocks to the exchange rate and the market portfolio are uncorrelated (p, = p, = 0).

5.1. Equilibrium with FX targeting

In this case, the optimal target announcement is the expected exchange rate in the next
period, €, = E;_; [e;] (this is also equal to expected “estar” up to a constant term, similar

to before). Therefore, the optimality condition for problem (29)) implies the policy rule
rf = By [rf] + 05+ (e - B [ed]). (30)

In this case, the central bank responds to surprise deviations of the exchange rate relative
to its expectation, rather than to deviations of the FCI (cf. (18)). The following result

characterizes the rest of the equilibrium.

Proposition 4 (Equilibrium with FX targeting). Consider the more general model with-
out Assumption (S) but with uncorrelated shocks p, = p,, = 0. Suppose the parameters are
such that the system in in the appendix has a positive solution. Suppose
monetary policy minimizes the modified objective in (29). Then, there is an equilibrium
in which the central bank optimally announces the expected exchange rate as the target

e, = E;_1 [e)] and the equilibrium variables are given by
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riv1, respectwely. They correspond to the stable solution to the following quadratic system

(A.42|—{ A.43) in the appendix.

With FX targeting, the equilibrium is considerably more complicated than before due

where K . The terms o= and afn denote the conditional variances of e;1 and

to the lack of symmetry across the two markets. To unpack the results, consider the

special case with Assumption (S) and note that the interest rate response to shocks is

given by:
Tf ~ ,lvb Ze 9/2+77Z) Meg_g 9/2 Mp%
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These expressions illustrate that increasing the degree of FX targeting, ¢/, has three main

effects on policy: (i) it makes the policy partially offset the price impact of macroeconomic

shocks to the exchange rate (zf), (ii) it makes the policy respond to exchange rate noise

0/2+
146+

domestic market noise less aggressively (

is increasing in ¢), and (iii) it makes the policy respond to the

0/2
1+6+4

Comparing these expressions with their counterparts with FCI targeting from Propo-

more aggressively (

is decreasing in 7).

sition [2] is also illustrative. In particular, recall that the interest rate with FCI targeting

is given by [cf. (20))]

1T v A4z 0+y)/2, ., 07
Ty ~ (pg + 1) —.
1+0+¢ 2 116+

While FCI targeting dampens both macroeconomic and noise shocks equally, FX targeting

dampens the exchange rate fundamentals and noise shocks more than before, and the

0/2+1) (0+)/2 0/2
Trote > Trors > 11619

These expressions imply that, compared to an FCI targeting policy with similar

market price noise shock less than before (

strength, FX targeting exerts a greater stabilizing force on the exchange rate and a smaller
stabilizing force on the market price. In particular, FX targeting mitigates the impact of
all shocks on e; for given variances o2 and o2,. In contrast, FX targeting tends to raise
the impact of shocks on the market price: it always raises the impact of both noise shocks
on py, and it also raises the impact of macroeconomic shocks on p—unless z{ and 2} are
highly correlated.

These comparisons take the variances 02 and o2, as given. As before, these variances
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are endogenous to the policy regime. The result also characterizes the variances and shows
that they solve a quadratic system. This system is more complicated than before so we

resort to numerical solutions to investigate its properties.

5.2. Numerical illustration of variance effects of FX targeting

Effects of FX-Targeting on Volatility and Welfare. Figure [4]illustrates the effects
of FX targeting in the same example that we analyzed in Figure|3| Specifically, we assume
0, =02, =o02and 0, , = 0. = o along with p, = p, = 0 and set the remaining
parameters the same as before. In particular, Assumption (S) holds so the exchange rate
and the market price are equally important for output, ¢ = 1/2 (see Appendix for
the full parameters).

The top left panel shows the effects of FX targeting on exchange rate variance. As
the central bank increases 1, total FX variance declines monotonically. A stronger policy
reaction dampens the sensitivity of the exchange rate to both macro and noise shocks.
The decomposition shows that most of this reduction early on comes from the noise
component (orange dashed line), while the macroeconomic variance (blue dotted line)
falls more gradually. This is the recruitment effect in action within the FX market.

The top right panel shows the effect on the market return variance. Market vari-
ance initially declines slightly, but eventually rises sharply, with contributions from both
macroeconomic and noise components. Intuitively, FX targeting transmits exchange rate
shocks to the market portfolio and raises its variance. This higher variance creates an
“anti-recruitment” effect that raises the variance induced by noise shocks. The higher
variance then creates further “anti-recruitment” and greater noise-induced variance, and
so on. In fact, these negative spiral effects quickly become so strong that, for higher levels
of FX targeting, there is no stable equilibrium in which all variances are finite (loosely
speaking, market variance becomes “infinite”). This range is illustrated in the figure with
the gray shaded area.

The bottom left panel shows the impact on the expected output gap loss. Despite the
improvement in the FX market, the overall welfare gain is modest and confined to very
small values of 1. The optimal level, )" ~ 0.2, corresponds to the central bank putting a
very small weight on the exchange rate target. This results in a modest decline in expected
output gap loss (about 16%), that is significantly smaller than the reduction with FCI
targeting for the same parameters (about 40%, as illustrated in Figure . Beyond the
optimal level, total loss rises since the costs of triggering anti-recruitment for the market

portfolio outweighs the benefits of enhancing recruitment for the exchange rate.
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Figure 4: The top panels show the effect of FX targeting 1) on the variance of the exchange
rate and the market price, respectively. The bottom left panel shows the effect on the
expected output gap loss. The bottom right panel shows the effect on the expected interest
rate variance. In each panel, solid black line shows the total variance or loss, the dashed
orange line shows the component induced by noise shocks, and the dotted blue line shows
the component induced by macroeconomic shocks. The shaded gray areas correspond
to regions where a stable equilibrium with finite variance does not exist. We use the
parameters in Appendix [A.T]
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(a) Total Policy Loss vs FX Targeting Strength (b) Loss Decomposition: Macro vs Noise
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Figure 5: Panel (a) shows the total policy loss as a function of FX targeting strength
for three different noise variance scenarios. The solid blue line represents the symmetric

case where all noise variances are the same o7 , = 07 , = 07.. The dashed green line shows

the case where FX market noise is dominant (07, = 1.107 and o7, , = 0.907). The dash-

dotted red line shows the case where equity market noise is dominant (07 , = 0.907 and

ai » = 1.102). Macroeconomic shock variances remain are the same across all scenarios,
2 o 2 . 2 . . .

0. = 0,, = 05. Panel (b) decomposes the policy loss into macro-driven components

(solid lines) and noise-driven components (dashed lines) for the two asymmetric scenarios,
with green representing the FX noise dominant case and red representing the equity noise
dominant case. Vertical lines mark the threshold beyond which a stable equilibrium with
finite variance does not exist. See Appendix [A ] for the remaining parameters.

The last panel shows a similar pattern for the interest rate variance. After an initial
decline due to the positive recruitment effect in the FX market, interest rate volatility
starts to increase with . This reflects the growing effort required by monetary policy
to defend the FX target and to offset the greater market volatility induced by an ever
increasing anti-recruitment effect.

In sum, FX-targeting delivers what it promises—reduced currency-market noise—but
only in small doses. Beyond that, the gains evaporate as cross-market destabilization
effects dominate. The exercise highlights the central message of this section: in an en-
vironment with multiple noisy markets, narrow stabilization channels can easily backfire

by concentrating rather than diversifying volatility.

Noise Composition and the Fragility of FX-Targeting. Figure [finvestigates how
the performance of FX-targeting depends on the relative size of the financial noise shocks,
ope and 0,,p,. The left panel shows that, when FX noise is larger than equity noise (o, >
o,.p, green line), a modest degree of FX stabilization improves welfare. The policy filters

out the main source of noise. When the opposite holds (¢, > 0,., red line), the policy

29



backfires quickly: stabilizing the exchange rate destabilizes the noisier equity market,
which increases macroeconomic volatility. The right panel plots the decomposition of
policy losses for the asymmetric noise scenarios and shows that the noise terms play a
key role in driving the total loss. The macro component (solid lines) rises smoothly and
is independent of the relative importance of noise. In contrast, the noise component
(dashed lines) differs across scenarios and drives the overall loss. When ¢, , > 0,,., the
amplification of the market noise quickly overwhelms the gains from the reduction in the
FX noise, resulting in larger output gaps.

In sum, our analysis in this section demonstrates that FX targeting generates smaller
and more fragile gains compared to FCI targeting. This type of “asymmetric” policy is
only effective when it focuses on the noisiest component of the FCI. Otherwise, FX target-

ing sacrifices the diversification mechanism that underpins the success of FCI targeting.

5.3. Exchange Rate Stabilization in Practice: The MCI Expe-

rience

This section briefly examines the experience of the Monetary Conditions Index (MCI)
frameworks implemented in Canada and New Zealand during the 1990s (see, e.g., [Freed-
man| (1995); Batini and Turnbull (2002); Drew and Hunt| (1998); (Coletti et al. (1999)).
These experiments illustrate the challenges of using interest-rate policy to target a narrow
component of financial conditions, in this case the exchange rate.

Canada pioneered the approach in the early 1990s, constructing an MCI as a weighted
average of the short-term interest rate and the trade-weighted exchange rate. A 1-
percentage-point rise in the short rate was treated as equivalent to roughly a 3 percent
currency appreciation, based on estimated impacts on aggregate demand. The Bank of
Canada initially used the MCI as an operational target, adjusting policy rates to stabilize
the index around a desired level.

In practice, this strategy proved problematic. When disturbances originated outside
the MCI basket—particularly in equity or commodity markets—attempting to stabilize
the index led to excessive interest-rate volatility without corresponding macroeconomic
gains. The fixed weights were unstable across different conditions, and the framework
could not easily distinguish between fundamental and noise-driven exchange-rate move-
ments. By the late 1990s, the Bank of Canada abandoned the MCI as an operational
target, acknowledging that “chasing the index” created more volatility than it resolved.

New Zealand’s experience was similar. The Reserve Bank adopted an MCI opera-

tional framework in 1996 but soon faced the same difficulties, especially during the Asian
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Financial Crisis when capital-flow reversals caused large exchange-rate swings unrelated
to domestic conditions. Like Canada, New Zealand retained the MCI as an indicator but
discontinued its operational use.

Together, these cases illustrate the inherent fragility of partial financial-conditions
targeting when multiple noisy markets interact. Targeting the exchange rate through
interest-rate policy alone can easily transmit, rather than absorb, shocks originating else-

where in the financial system.

6. Final Remarks

This paper analyzes how monetary policy should respond to financial noise in open
economies where both exchange rates and domestic asset prices affect aggregate de-
mand. We show that targeting a financial conditions index—a weighted average of both
markets—delivers substantial macroeconomic benefits. FCI targeting exploits diversifica-
tion across segmented markets: by responding to noise and macroeconomic shocks in both
markets, policy spreads volatility more effectively than discretionary policy alone. This
reduces variance in each market, activating a recruitment effect where lower volatility
encourages arbitrageurs to trade against noise, further dampening the impact of noise on
financial conditions and output.

Foreign exchange targeting, by contrast, is less robust. While it can help in environ-
ments where FX markets are substantially noisier than domestic asset markets, its stabi-
lizing effects are more limited in other configurations. Without the diversification benefits
that arise when policy responds to broad financial conditions, FX targeting may trans-
mit shocks across markets rather than contain them, and can generate anti-recruitment
effects that raise volatility in aggregate demand and interest rates. Perhaps relatedly,
this fragility helps explain the disappointing experience with Monetary Conditions Index
frameworks in Canada and New Zealand during the 1990s.

Importantly, our analysis focuses on implementing exchange rate and financial condi-
tions targets through interest rate policy, not through direct market interventions. Foreign
exchange interventions may yield additional benefits beyond those we analyze. As em-
phasized by |Gabaix and Maggiori (2015), direct interventions can reduce the noise flows
that FX arbitrageurs must absorb. In our framework, such interventions would poten-
tially generate additional stabilization gains: by suppressing noise at its source in the FX
market, interventions would reduce volatility there and—through the spillover channels

we identify—also stabilize domestic asset markets, activating recruitment effects across

31



all components of financial conditions. Singapore’s framework provides an illustration of
this mechanism: by managing the exchange rate directly, it contains FX-driven volatility
at the source, which in turn contributes to a more stable interest-rate environment (see
Khor et al. (2004); Parrado| (2004)); [Monetary Authority of Singapore| (2022)). At the
same time, setting an appropriate exchange rate target when intervening requires taking
a view on whether movements in the other components of financial conditions (such as
equity prices or credit spreads) reflect fundamentals or noise, since the target exchange
rate must adjust to keep overall financial conditions aligned with macroeconomic objec-
tives. By contrast, our FCl-based approach conditions on macroeconomic outcomes and
aggregate financial conditions and therefore does not require the central bank to decom-
pose each market’s movements into noise versus fundamentals. We leave a formal analysis
of direct FX interventions with cross-market spillover effects for future work.

More broadly, direct FX interventions paired with flexible interest rate policy can
approximate some of the diversification benefits of FCI targeting by addressing different
markets with different instruments. When FX interventions stabilize the exchange rate
around a target that moves with fundamentals, interest rate policy is freed to respond
more effectively to shocks in domestic asset markets. This instrument separation miti-
gates the central limitation of interest-rate-based FX targeting—that a single instrument
cannot simultaneously diversify across multiple markets. The key lesson remains: robust
stabilization in environments with multiple noisy markets requires policy frameworks that

exploit, rather than suppress, diversification across markets.
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Appendices

A. Theory Appendix

This appendix contains details related to the theoretical model. Section describes the
parameters we use in the numerical examples that illustrate our findings. Section provides
the microfoundations for the model. Section contains the proofs omitted from the main

text.

A.1. Details of the numerical exercise

We next describe the parameters we use in the numerical examples that we use to illustrate the

results in Sections [] and [Bl

Parameters for Section We start by describing the parameters we use for Figure
For policy objectives, we set § = 2 so that the policy changes the interest rate by 2 percentage
points in response to a 1 percent change in the output gap.
To calibrate the mass of arbitrageurs (elastic funds) «, we observe that the price impact of

a unit change in asset demand (as a fraction of supply) is given by

t o?

i

=

7z

IS

~

«

We then set « to target a price impact equal to one, 7 :%2 = 1. This is a conservative calibration
since empirical analyses find that for aggregate risky assets this price impact is typically larger
than one, e.g.,|Gabaix and Koijen| (2021) argue that for the aggregate stock market it could be
as large as 5.

To set the variance parameters, we set p, = p, = 0 so that cross-market diversification

opportunities are relatively large. Eq. then becomes

2

o° = 034—02

6/2 2+ 1+6/2\2 (7 2
1+6 1+0 F\a)

We ensure that with the discretionary policy 40% of the variance is driven by noise shocks

where o,,0ise

and the remaining is driven by fundamental shocks, U?wise = 40% x 02 and 02 = 60% x 0. This

ensures that noise is a sizeable source of volatility while still allowing for a stable equilibriumﬁ

We also target a standard deviation of 10%, which implies total variance ¢ = 0.01. In this

6The highest noise share we can set without triggering destabilizing dynamics is o2 = 50% x o2.

noise
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calibration, total variance does not change the optimal degree of FCI targeting because it simply
scales all other variances.
Finally, we consider a quarterly calibration and set the planner’s discount rate to 1%, B =

0.99. The full set of parameters are given by

6 = 2 (A.1)
o = 0.01
o2 = 0.006
Onpise = 0.004 and o7 = 0.0072
Pu = p:=0
a = 0.01
B = 0.99.

Parameters for Section For Figure [4) we assume symmetric shocks and use the same

parameters as before. In particular, we set

2 _ 2 _ 2 2 _ 2 _ 2
Oze — Gz,p =0, and Uﬂ,e - 0#717 - U#'

We then assume o2, 03 and other parameters are given by (A.1)).

z

For Figure [5, we adjust the variance parameters o2 across different scenarios as de-

o2
w.er “u,p
scribed in the figure, while keeping the other parameters unchanged.

A.2. Microfoundations of the model

In this section, we provide the microfoundations of the model that we summarize in Section 3.1
We describe the ingredients and derive the log-linearized equilibrium conditions that we
use in the main text. The setup adjusts the closed-economy model of |Caballero et al.| (2025b) to
introduce the exchange rate and exports driven by an expenditure switching effects. We allow
for noise and limits to arbitrage for both the domestic market portfolio and exchange rate. We
focus on the determination of these prices and their impact on aggregate demand, and we make
simplifying assumptions to keep the rest of the model tractable.

The economy is set in discrete time ¢ € {0,1,...}. There are two currencies: domestic
currency (peso) and foreign currency (dollar). We let E; denote the exchange rate—the price of
a dollar in pesos.

There are two goods: domestic tradeables and a world basket of tradeables. The price of
the world basket in dollars is normalized to one. The price of domestic tradeables is sticky in

domestic currency and normalized to one. Its price in dollars is 1/ FE;.
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A.2.1. Supply side

The domestic economy produces only domestic tradeables. There are two factors, capital and
labor, that produce output according to, Y; = A; K¥L'~". Capital supply is fixed and normalized
to one, K = 1. Potential labor supply is also constant and given by L* (determined by preferences
1-v

and technology as described in the appendix). Therefore, potential output is Y;* = Z; (L)

Potential output evolves according to
logY; =logY,* | + 2. (A.2)

Because domestic firms’ prices are sticky, actual output, Y;, and labor supply, L, are endoge-
nous and determined by aggregate demand for domestic tradeables. For simplicity, we assume
prices are fully sticky and consider inflation in an extension. We also abstract away from the
monopoly distortions of the New-Keynesian model and assume capital and labor receive their
respective shares of output given by vY; and (1 —v)Y;.

Aggregate demand for domestic tradeables has two components:
Y, = Xy + Dy. (A.3)

Here, X; denotes foreign demand (exports in domestic currency) and D; denotes domestic de-

mand.

A.2.2. Demand side and financial markets

Financial assets. There are three assets: domestic market portfolio, peso risk-free asset,
and dollar risk-free asset.
Domestic market portfolio is a claim on the output share of domestic capital (vY;). We

denote its ex-dividend price with P;. Its endogenous return is then given by

m vYip1 + P

t+1 = Pt (A4)

Peso risk-free asset is in zero net supply (by definition of the market portfolio). The peso
interest rate R{ is set by the central bank as we describe subsequently.

Dollar risk-free asset is in elastic supply. The dollar interest is determined in global financial
markets and is constant for simplicity. To simplify the expressions, we assume the dollar interest

rate is the inverse of the domestic discount factor, R4 =1/p.

Foreign demand. Global consumers choose over individual-country tradable goods with a
CES aggregator with elasticity of substitution § = 1. We assume their consumption is propor-

tional to global output denoted by Y,?. Their consumption of domestic tradeables can then be
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written as:

X, = TYP(1/B) ™" = TEYY. (A.5)

Here, T is a constant parameter. We assume global output follows a similar process as in ((A4.2))
logVy? =logV?, + 2. (A.6)

Domestic demand. Hand-to-mouth agents: They receive the labor’s share of output
and spend all of their income. They consume both domestic tradeables and global tradeables

according to preferences
(1- CHM) log CHM 4 (HMog [HM

Here, we denote the global tradeable spending with I/ (imports). Hand-to-mouth agents

spend a fixed fraction (™ of their income on imports, which implies
E g™ = ("M (1 - )Y, = xY; where x = ¢"M(1 - ).

Here, the derived parameter y captures hand-to-mouth spending on imports as a fraction of
output. They spend the remaining fraction 1 — ¢#M =1 — 2 of their income on the domestic

tradable good. Therefore, their peso consumption of domestic good is:
CiM=(1-v-x)Y.

These agents help simplify expressions by ensuring that other households receive no labor income

along the equilibrium path.

Asset-holding households (Households): These households hold financial assets but receive
no labor income. They consume both domestic tradeables and foreign tradeables according to

preferences

> B (1= ¢T)log Yy, + ¢Plog IF,) - (A7)
h=0

We assume these households are subject to a behavioral friction: they separate their domestic
and foreign consumption into different “mental accounts.” Specifically, they hold two separate
accounts to manage their domestic and foreign spending: a domestic account and a foreign
account. The “domestic account” invests only in domestic assets and the foreign account
invests only in foreign assets (the dollar safe asset). We let the beginning-of-period peso value
of these accounts (inclusive of dividends and interest income) with W} and A;F; respectively
(so A; denotes the foreign account value in dollars). We let the end-of-period peso values with
WtH and fltEt.

Given the two different accounts, households choose domestic consumption and imports
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according to the following rules

o = a-pw/” (A.8)
I = (1-p) 4

Intuitively, they allocate domestic assets to the domestic good and foreign assets to the foreign
good. Within each category, they choose their consumption with a constant MPC out of wealth
consistent with the preferences in .
The consumption rules in provide analytical tractability by ensuring that foreign assets
A; do not affect the demand for domestic goods. In particular, combining the spending by
households and hand-to-mouth agents, the demand for domestic goods by domestic agents is
given byf’]
Di=(1—v—x)Yi+ (1 - )W/ (A.9)

In practice, we expect the dependence of D; on foreign assets A; to be relatively small except
for countries that have large net foreign asset or debt positions.

Given the households’ total consumption, their end-of-period peso wealth is given by
WH + E A, = BWH + BEA,.

Recall that W/ is the part of wealth invested in domestic assets. Since these households are
the only agents that invest in the domestic assets, in equilibrium their domestic wealth is equal

to the market portfolio

wH = p (A.10)
EA; = BWH 4 BE A, — P = BEAy + W/ — P

Intuitively, in every period households “rebalance” their domestic and foreign portfolios to ensure
their domestic wealth is equal to the domestic market portfolio. If their desired savings out of the
domestic account exceeds the value of the market portfolio, W/ > P, they move the difference

to the foreign account (and vice versa).

Investments and market segmentation. Given the different purposes of the domestic

and foreign accounts, households also make different portfolio choices in each account.

Foreign account. Since the foreign account will be spent on imports only, they simply invest

"When the country runs net exports NX; > 0 and its assets grow over time A; 1 > Ay, in the future
they spend more on imports but not on the domestic good. This ensures we do not need to keep track of
A; as a state variable for D; for our main results.

41



this in the dollar safe asset, which implies
Agy1 = AR (A.11)

Domestic account and the national PMs. In contrast, since the domestic account will be
spent on domestic goods, households allocate this wealth between the market portfolio and the
peso safe asset. They delegate this choice to national PMs. As we will describe subsequently,
there are three types of national PMs. Their total assets under management in pesos evolves
according to

Wi, = Wi (- R + @Ry (A.12)

Here, w}* denotes the aggregate portfolio weight on the market portfolio aggregated over all
nationalist PMs. Recall also that in equilibrium we have W/ = P, (see (A.10)).

Global PMs. These portfolio managers invest on behalf of global investors that consume only
the world basket of tradeables. They are restricted to choose between the dollar risk-free asset
and the peso risk-free asset. Their assets under management in dollars, which corresponds to

global investors wealth, evolves according to

R/E
wii = (Wi -t | (1-wf) 220+ wfrid ). (A.13)
Etq
Here, CtG ' denotes the dollar consumption of global investors (which does not play an important

f
};ttf: captures the dollar return from the peso risk-free asset.

role) and
Market segmentation and asset market clearing. We assume national PMs and global

PMs collectively cannot borrow and lend across groups (although they can borrow and lend

within groups). Therefore, we impose the following asset market clearing conditions

on=wd=1. (A.14)

National PMs are the only investors that can hold the market portfolio. In equilibrium, all of
their wealth is invested back in the market portfolio (see also (A.10)). Likewise, global PMs
invest their wealth back into dollars. Nonetheless, these investors’ portfolio choice decisions

determine the price of the domestic market portfolio P; and the exchange rate E}, respectively.

Goods market clearing. Note that Eq. (A.12) and (A.4) along with W/’ = P, and @* = 1

implies

vYi1 + P
Py

In equilibrium, the beginning-of-period domestic wealth corresponds to the capital income plus
the continuation value of the market portfolio. Substituting this into (A.9)) and using (A.3)), we

wH, =P, = Y1 + P
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obtain the goods market clearing condition
Vi =TEY/ +(1—v—x)Y; +(1-8)(vYi+ P).

After rearranging terms, we obtain the output asset price relation

1
Y, =
T Bu+x

TEYS +(1-B)R). (A.15)

1
? Brtx
from financial markets to the real economy: a depreciation of the exchange rate, which increases

Here denotes a Keynesian multiplier. The equation captures two types of transmission

exports, and an increase in the price of the market portfolio, which increases demand for domestic
goods.
We also derive the condition that determines the evolution of external assets. To this end,

first observe that the goods market clearing condition implies
ArY; = (1 - B)P +TEY! — xY.
Next we combine this with Eq. (A.10) to obtain

EA; = BEA + B (vY + P,) — P
= EtAt + FEthg - X}/t - (1 - 5) EtAt.

NXy

After substituting A;41 = A;R% = A;/f (see ([A.11))) and simplifying, we obtain the capital
account dynamics

Y;
BAp1 = A +T — Xﬁt (A.16)

In equilibrium, positive net exports increase the external asset position and raise future imports
due to households’ spending rule out of external assets. In particular, all else equal a depreciation
of the currency (an increase in E}) raises the dollar value of net exports and raise foreign assets,

and vice versa for an appreciation of the currency.

Benchmark without uncertainty. To facilitate the analysis, we next characterize a
benchmark steady-state equilibrium and log linearize and around this steady state.

Suppose there are no domestic or global shocks, z; = 0 and 2/ = 0, so potential output is
constant Y* =Y, global output is constant, Y,/ = 7g, and exports depend only on the exchange
rate X; = I'YYE, (see and ) Suppose also there is no financial noise or other source of
return uncertainty and monetary policy keeps output at potential, ¥; = Y. Then, we conjecture

a steady state in which external assets remain constant at their initial level, A; = Ay = A and
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all asset returns are equal to one another
m =Rl =RM=1/8
Combining this conjecture with (4.4) and (A.15)), along with Y; =Y, we obtain
vY B BrY
Rid—1 1-p

Xy = X=xY and Et:E:W'

P, = P= (A.17)

Substituting this into (A.16]), we also verify that A; remains constant at Ay = A.
Absent uncertainty, the price of the market portfolio is determined by a standard Gordon
formula with the discount rate determined by the risk-free rate. The exchange rate then adjusts

to ensure exports are at the level required by the goods market clearing condition.

Log-linearized equilibrium conditions. To analyze the equilibrium with financial noise,
we log-linearize Eq. (A.15]) around the steady state Y; = Y to obtain the approximate output-
FCI relation

v = fi=0—-9)pi+oler+yi) (A.18)

where f; = (1—¢)pi+ ¢e; and ¢ = XfﬁV'

Here, y; = log %,yt = log é—fz,pt = log %,et = log %, denote the log deviations of domestic
output, global output, the domestic market portfolio, and the exchange rate. The derived
parameter ¢ captures the effect of a depreciation on output after incorporating the Keynesian
multiplier effects. The derived parameter m combines the MPC out of wealth with the multiplier.
The variable f; is the model counterpart to an open-economy financial conditions index: it
describes how the domestic market portfolio and the exchange rate affect aggregate demand and
output.
We further log-linearize to obtain the approximate return relation

rity =p+ (L= B)ys1 + Bpr — . (A.19)

Here, r{} | = log R} | denotes the log return and p = log 1/ denotes the steady state log return.

The weight 1 — 3 = V%};ﬁ reflects the steady state dividend-to-price ratio in this economy. This
is the Campbell-Shiller approximation in this model.

Finally, we define y; = logV;*/Y denote the log deviation of potential output from its
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steady-state level and observe that Eq. implies

Yi =Yiq + 2. (A.20)
Likewise, given y{ = log ;—tz, observe that Eq. implies

yi =yl + 2. (A.21)

Once we define ef = y; — y{, these equations also imply

x % e e __ g
e; =e;_1 + z; where z; = 2z — 2.

This verifies the macroeconomic shock processes described in @

Financial noise and limits to arbitrage. We next introduce the main ingredients of the
model: financial noise and arbitrageurs with risk limits. We introduce these ingredients within
both Globalist and Nationalist PMs. While Globalist and Nationalist groups in the aggregate
cannot trade with one another, subgroups of investors within each group can trade with one
another. This keeps the model tractable while introducing limited arbitrage pricing for both the
exchange rate and the price of the market portfolio.

Specifically, within each group of PMs, there is a mass 7 of ‘noise traders,” a mass (1 —
n — «) of “inelastic funds” with portfolio weights equal to the group average, and a mass
a of “arbitrageurs” who choose their portfolio weight to maximize expected log assets-under-
management and trade against the noise. We next describe these investors’ positions and derive

the equations that determine the log asset prices e; and p;, respectively.

Global Portfolio Managers and the UIP. [nelastic funds. Their portfolio weight on
the dollar risk-free asset (relative to peso) is equal to the group average, wi’d =i =1.

Noise traders. Their portfolio weight is given by w?’d =1+ %’?; in particular, their weight
deviates from the group average by an amount %; This results in an excess demand for dollars
relative to pesos equal to puf—measured in terms of globalists’ average portfolio weight. We refer

to uf as the exchange rate noise.

Arbitrageurs (Arbs). They choose their portfolio weight to maximize the log of the assets under
management in (A.13). This implies the optimization problem

'E
max log | R7 + <1 — w?’d> BB RI) ).
d Ei1

a,
1—w;
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The first order condition is

Rf By —Rf’d
E,; L B i =0.

Assuming the exchange rate and the portfolio return approximately follow a jointly lognormal
distribution, we obtain the optimality condition

f_ hdy _ g A 1,2 _ (1 _ ,%9) 52

(ry =) tAEt41 T 50, = w," ) og.

Here, E; [Aesi1] = Ei[ess1] — s is the expected exchange rate depreciation and o2 = Var;(esy1)

is the conditional volatility of the log exchange rate. The left-side captures the expected excess

return of the peso safe asset relative to the dollar asset, measured in dollars. The equation says

that Arbs tilt their portfolio toward the peso safe asset, 1 — wf’d > 0, only if the peso safe asset

generates a sufficiently large excess return.

Market clearing . Collectively, Globalist PMs hold no peso safe assets so their portfolio weights
satisfy
e
Qb (Ut /) + (Lo —n) =5 =1 =it =1 - 2L
When noise traders’ demand for dollar safe assets rises, the Arbs take the other side of these
positions in equilibrium.
Combining this with the Arbs’ optimality condition, we obtain the modified UIP condition:
(f_f,d_EA ;2_#7?2
ri —rh%) t et+1+206—a06.
Rearranging this condition, and using our assumption that R¥¢ = 1/3, which implies /¢ =

p =log 1/, we also obtain an expression for the exchange rate

f L o B o
€ = p—T +Et[6t+1]—50'6+20'8
;o1 BE o
= p+ Eile+1] — rt+§ae +—aae. (A.22)

Intuitively, when noise traders demand more dollar bonds, the peso depreciates to entice ar-
bitrageurs to absorb the excess supply of peso bonds. Importantly, the price impact of noise
on the exchange rate depends on the volatility of the exchange rate. This is because the Arbs’

required excess return to absorb noise rises with volatility.

National Portfolio Managers and the Price of the Market Portfolio. Inelastic

funds. Their portfolio weight on the market portfolio (relative to the safe asset) is equal to the
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group average, wy"' = wy* = 1.

‘4
Noise traders. Their portfolio weight is given by w;"™ = 1 + %’f; in particular, their weight
p
deviates from the group average by an amount %t This results in an excess demand for the
market portfolio of ;//—measured in terms of nationalists’ average portfolio weight. We refer to

pt as the market noise.

Arbitrageurs (Arbs). They choose their portfolio weight to maximize the log of the assets under
management (A.12). This implies the optimization problem

max log (R{ +wp™ ( = R{)) :

Wy

The first order condition is given by

m — Rl

L I — f
Ry +wy (t+1_Rt>

=0.

Assuming the market portfolio and the portfolio return approximately follow a jointly lognormal

distribution, we obtain the optimality condition

m f 1.2 _  am 2
E; [Tt+1] —Tp + 50, =W o,

2

where o7,

= Var, (rﬂ_l) is the conditional volatility of the market portfolio return.

Market clearing . Collectively, Nationalist PMs hold no peso safe assets so their portfolio weights
satisfy

P

awy™ I+ /) +(l—a—n)=o]"=1= o = 1—%-

When noise traders’ demand for the market portfolio rises, the Arbs take the other side of these
positions in equilibrium.
Combining this with the Arbs’ optimality condition, we obtain the equilibrium condition
i o

1
E, [rity] =rf + 50%1 T, Om

In equilibrium, the excess return on the market portfolio relative to the safe asset—the risk

2
m

Substituting the expression for the return from (A.19), we further obtain

premium—depends on the variance o7, as well as on the noisy demand for the market portfolio.

1 p
pe=p+ (1= B)E; [yer1] + BE: [praa] — (7{ + 20'%1> + %0-7271' (A.23)
Here, recall that y; and p; denote log deviations from the no-uncertainty steady state. Intuitively,
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when noise trader demand for the market portfolio increases, so does the price of the market
portfolio. Importantly, the price impact of noise on the market portfolio depends on the market
return volatility o2,. This is because the excess return the Arbs require to absorb noise rises
with volatility.

This completes the derivation of the log-linearized equilibrium conditions that we use in
the main text. In particular, note that Eqs. (A.18]), (4.22), (A.23]), (A4.19) correspond to Egs.
in the main text. We solve these equations with the shock processes described in @

A.3. Omitted proofs

This section contains the proofs omitted from the main text.

Proof of Proposition (1} We first prove that the policy optimally follows the rule . The

central bank solves

_ . 1 2
Gy = min (ye —yi)* + 7 (th — B [d]) + BE; [Giya] -

Tt

The first order condition is given by

9 .
T{:Etfl [T{:| —a—ﬁe(yt—yt).
t

_ _ e+ : Opt __ Oer __
Recall that y; — yi = fy — f{ where f; = %3P Egs. and (9) both imply ﬁ = ﬁ = —1.
Oyt

This in turn implies of = —1. Substituting this into the first order condition establishes that
T

t
monetary policy follows the rule ([11))
rf =B [rf | 0w — ).

The equilibrium corresponds to allocations that satisfy this rule along with the equations in

@ given the shocks in @

We next conjecture (and verify) an equilibrium in which the variance is the same in the two

2 = 012, = 02, and the expected output and asset prices are centered around their

corresponding ideal levels

markets, o

By [yer1] = Bt [pen] = B [yi1] = v and Bt [era] = Br [efy1] = €. (A.24)

To characterize these equilibria, first observe that Eqs. and @ along with the assumption
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that ej and y; follow random walks imply

1 e
et —e = Epleg—ef] — (7{ + 3 2) + %02 (A.25)
—u* = E R I S S Miﬂ 2 A.26
bt =Y = Lu [pt+1 yt+1] ry + 5 + aa . (A.26)

Aggregating and using , we obtain

. . 1 11y
Jo = ff =B [fry1 — i) — (T{ + 202) +=Lto®

(0%
. _ 1 ¢+ ub o2

Substituting Fy [g:4+1] = 0 from (A.24), we further obtain

B 1 € + p0_2
Yt =— (r{ + 202> + Bl 5 & o (A.28)

Taking the ex-ante expectation in period ¢ — 1, we further obtain
1
FE; 4 {r{] = —502.
Substituting this back into (A.28)), we obtain

5 €+ p0_2
Yt = — (T{—Et,1 [T{}) +7Mt 2'ut —.
(67

Combining this with , we solve

1 opf+pyo?

T 150 2w
o = Ll 0 it

2 140 2 o
This establishes Eqs. and .

Next consider the exchange rate and the price of the market portfolio. Substituting 7{ into

(A.25) and using (A.24]), we obtain

p 2 2
. 0 pitpo e
e =€ ——— —

140 2 a 'uta'

After rearranging terms, this proves Eq. . Likewise, substituting 7{ into (A.26) and using

(A.24), we obtain
p
Ht 2
1+6 2 @ + o r

0 M€+Mpo-2
ptzyi—it L—
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This proves Eq. .
Next note that these expressions also verify the conjecture in ((A.24]). It remains to charac-
terize the endogenous variances o2 and 0120. Taking the conditional variance of either e; or py,

and using the observation that shocks are i.i.d., the variance solves the quadratic

2\ 2
o2 = ol+v z
z I a

0/2 . 0/2
where v, = var((l@) Mtl—{—ﬁug?)

In particular, the variance is a root of a quadratic, P (02) =0, given by

v
P(z) = a—gxz —z+o0° (A.29)
0/2 >
where v, = f (1_1_9 p> oy,
with f (z]p) = (1—xz)>+2%—2(1—=z)zp.

2

As long as the parameters satisfy a? > 4aiaz,

this polynomial has two positive roots for any
¢ and p,. The larger root is unstable in the sense that small changes in volatility induce
further changes in volatility that move the equilibrium away from this point. The smaller root
corresponds to a stable equilibrium. This verifies that, for either the exchange rate e; or the

market price p;, the equilibrium conditional variance is the smaller solution to the fixed point

equation in (16)). This in turn verifies that these variances are the same, og = 012) = o2,

completing the characterization of equilibrium.
It remains to characterize the comparative statics of the equilibrium variance. Observe that

P (z) in (A.29) corresponds to an upward-sloping parabola with two positive roots. Observe

2
I

Therefore, increasing o2 or o
2

increases P (z) for each x and therefore lifts the parabola upward.

2
I

corresponds to the smaller root, increasing o2 or o

also that increasing o2 or o
increases the smaller root (while reducing the larger root). Since
i increases o2.

For the comparative statics with respect to 6, observe that the function f (x) in (A4.29) satisfies

the equilibrium variance o

f (UC’Pu) = (4z—2) (1+ pﬂ) < 0 for each © < 1/2 given p, > —1.
.. . . /2
This in turn implies that f (m

root of P (z), proving that increasing 6 reduces o?. O

| p“) is decreasing in 6 for each # > 0. This reduces the smaller

Proof of Proposition [2| We first assume that in each period ¢t — 1 the central bank announces
the target f, = Ey_1[ff] = f;_; and show the allocations satisfy 123). We then show that
it is optimal to announce f, = Ex_1 [ff] = fi 1.

To characterize the allocations, we start by proving that the policy optimally follows the
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rules and . The central bank solves

Gy = H:t}n (e — i)+ % (7"{ —Ei [7{})2 + % (fi = Bea [7])” + BE: [Gryal -

The first order condition is given by

ol = B [rf] - ot i) - Lo (1 - B D).

or; 87“{

Recall that y, —y; = fi — f;. Eqgs. (8) and @D both imply Opt — Det — _1 This in turn implies

orl — orl
g—f} = % = -1 Substituting this into the first order Condltlon estabhshes that monetary policy
T

follows the rule in

il = B ]+ 00— )+ 0 (- B 1))

= B [rl] + 0+%) e — ) + 4 (fF = Bea 5]

Here, the second line substitutes y; — y; = f: — fi. After observing f; = % and using @,
we further obtain ([24))

€+Zt

o = Bt [rf] + 0+ 9) (v — i) + 0

The remaining steps closely follow the proof of Proposition We construct equilibria in

which the variance is the same in the two markets, 02 = 0123 = 02, and the expectations satisfy

(A.24). Then, the output gap still satisfies the recursive equation (A.27). Using (A.24]), this
further implies
. 1o\ | pf+uppo?
Yt — Yt :—<7{+2‘7 > +%E'

Taking the ex-ante expectation in period t — 1, we further obtain F;_; [7{ } =p— %02. Substi-

tuting this back into the previous equation, we obtain

. 6+ po.
R CORE o

Combining this with , we solve

. v+ 1 pi+pfo®
YT T 0 2 1+0+¢ 2 a
B O S . ok S el | il
t 2 1+0+¢ 2 1+0+¢ 2 «

This establishes Eqs. and .
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Next consider the exchange rate and the price of the market portfolio. Note that Eq. (A.25))
still holds. Substituting 7{ and Eq. (A.24) into this, we obtain

. o A 04y pi o’ g
et — e = — - — + —o,.
1+0+¢ 2 1404y 2 o o

After rearranging terms, this proves Eq. (21)). Likewise, Eq. (A.26]) still holds. Substituting 7{
and Eq. (A.24)) into this, we obtain
4 04y ppot gy

T1x6+0 2 14640 2 a a’r

pt*yf:

This proves Eq. (22]).
Next note that these expressions verify the conjecture in (A.24)). It remains to characterize
the endogenous variances o2 and 012,. Taking the conditional variance of either e; or p;, and

using the observation that shocks are independent, the variance solves the quadratic quadratic

in (23)
9\ 2 v. = var (Y2 e /2 op
ol =v,+v <a > where o LH+y 70 L0+
- E TR _ 1+(0+)/2 (0+)/2 P\
Vu = var ( (e L Bl v ”t>

This corresponds to a zero of the following polynomial

P(aly) = %:f P (A.30)
2
where v, = f <1_:l)‘9/_1_w|pz> o’
0+ 1) /2
= 1 (Traiai)
with f(z]p) = (1—z)*+2%—2(1—x)zp.

2

<, this polynomial has two positive roots for any

As long as the parameters satisfy o? > 4030
0,v,p,,p,- As before, the solution corresponds to the smaller root. This verifies that the

variance of e; and p; are the same and completes the characterization of equilibrium allocations.

We next verify that the optimal target announcement in each period is f, = Er_1 [ff] = f 1.
Suppose the equilibrium allocations are given by for all periods t and consider a
deviation in period ¢t — 1 where the planner sets an arbitrary target f,. We characterize the
resulting allocations in period ¢ given f, and show that the central bank finds it optimal to set
?t =Jia

Given the inherited target f,, in period ¢ the optimality conditions still imply the following
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version of the policy rule

= B[]+ 0 —u)+v (fi-T)

_ _%Uu(ew)(yt—y:)w(f:—ﬁ)-

Here, the second line substitutes Ej_ 4 [7{ ] = —%02. Next note that from time ¢ onward, Egs.

(A.27) and (A.24]) still hold at time ¢. Combining these observations, we obtain

. 1 ue+MPO_2
yt—yt:—<{+2‘72)+t2ta-

Substituting the interest rate from the policy rule, this further implies

1 pitpio® W
1+0+9% 2 a 140+4¢

Yt —yp = (ff = Fo)-

Substituting this along with the interest rate into the central bank objective, we calculate the

central bank’s operational loss as

1 pgtut o2 ¥ Z1)?
<1+9+w t2 . % 10+ (ft* o ft))

5 (O+9) e —w) + 0 (fF = F)°
6P (7, — 3 (0+9) =)+ (F - 7)) + BB [GFe. (A.31)

+% yr —yi + fF = fo
N————
ft
At the ex-ante period ¢ — 1, the central bank announces f; that minimizes F; ; [Gf oI (ft)]

Since Ei_1 [y — y;] = 0 and E;_q [uf;ui’} = 0, it is easy to check that Eq. (A.31]) implies that

the solution satisfies

B ff —Fi] =0= fi=E1[ff] = fia

The optimal FCI target is equal to the expected FCI-star in the next period. Deviating from
this announcement creates an average bias that raises gaps and policy losses.

It remains to establish the comparative statics for the variance. Consider the polynomial
P (z[¢) in (A.30). Observe that f’ (z|p) < 0 for each z < 1/2 as long as p > —1. Thus, increasing
1 strictly reduces both f ((10:5# l{f |pu) and f (?ig’ l{f |,02) This in turn reduces P (x|¢) for each
x. Since o2 is the smaller root of this polynomial, increasing 1 reduces o2. This completes the

proof. O
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Proof of Proposition [3| Differentiating the expressions in , we obtain

d €
GiW) _ 1 Llte <1+1>21/1(1+9)3_
di 1-83 2 0) (1+0+)
dgu(0,9) _ 1 Ll4p 1 W
dip 1-8" 2 (1+6+4)°0
Th i how that 4G5 > o doul04) - o witp LG?W’)‘ — dou(09) = 0.
ese expressions show tha aw o =2 V=g z Uwl O L A

2
Proposition |2 shows do dé)w) < 0. Combining these observations, we obtain

aGe| - _dGEW) | <a> g, (0.4) , 4 (7> (V) /0)* _ |
dy |y—o dv e dy dy '
=0 <0
This further implies ¢* = arg miny>o G¢ (1) > 0, completing the proof. O

Proof of Proposition As before, we take the optimal target as given €, = E;_; [e;] and
solve for the resulting equilibrium. We then verify that announcing this target is optimal.

In this case, we conjecture (and verify) that the exchange rate and the asset price satisfy

KO 2 2

o2
ee = — tef + 7% + PP 4+ kg S + Pl - Im (A.32)
10} « «
0 52 52
P = -1 +uyp + 5% + kPP + Ky € g — Te + ﬁg’puff—m. (A.33)
— ¢ Q Q
Here, k0, k&%, k8%, k6P 12, K, k" are coefficients to be determined. We impose some structure

on these coefficients by: (i) by conjecturing that ke = k" = ¢ and ke? = k7 =

Kk*P—since
macroeconomic shocks will make asset prices deviate from their natural levels only because of a
common policy response, (ii) by choosing the intercepts to ensure E;_1 [y;] = y;. In particular,
since f; = ¢er + (1 — @) pr and y¢ — yf = f; — fi, these conjectures also imply that the output

gap satisfies

(re + (1= ¢) rp*) 2
(fre” + (1= @) kp”) 21

+o

vyt = ] . [ (9 4 (1= 0) ) i % (A34)

(67 + (1= ) kP up e

Output is still centered around its potential on average but it can deviate due to noise shocks
as well as a policy response to macroeconomic shocks.

We next solve for the intercept coefficient x°. To this end, observe that the exchange rate
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and the market price still satisfy the following versions of (|A.25)) and (A.26))

1 e
et — 6: = p+ Et [€t+1 — e;‘H] - <T’g + 20’2) + %O’z (A35)
1-B8)E —y; 1 P
pi—yr = p+ (1= 8) Bt [yes1 = via - (7’{ + 0?,) + &U?). (A.36)
+BE¢ [pra1 — Y] 2 .

Taking the ex-ante expectation, and using the conjectures, we obtain

* EO f 1 2
Eylee—ei]l = p+ rin By [7}} — 50
; B’ 1
Eialpe—yi]l = p— 14 — B [7{] - 507271-
Using the conjectures once more, we have E;_ [e; — e}] = %? and Fy_1 [pr — yf] = % Substi-
tuting, we solve
1
Ei 4 [Tﬂ = p— 503 (A.37)
2 2
—o21—
KO = O—’,In—geQ(b (A38)

In this model, when the two variances differ the interest rate responds only to the variance of
the exchange rate. This creates a non-zero intercept for both the asset price and the exchange
rate that results from the differences in their respective variances and the interest rate response.

We next solve for the remaining coefficients. To this end, observe that Eqgs. (A4.35)) and

(A.36) together with f; = ¢e; + (1 — @) py imply

B [fev1 — f14) ooy
fi—ff = Yirl — Y+ — Lep + M;
—(1-p) Ey " 3 (002 +(1—9)o7)
Pt+1 — Ypy1
where My = ¢pfol/a+ (1 ¢)ujon,/a.
o 2 2
After substituting Ey [yir1 — y'q] = 0 and Ey [pp1 —yf | = &% = =221 and using
+ t41 + t+1 jp 1-8 2
Yt — y; = fr — f{, we obtain
~ 2 n1—9¢ ~ f 1 2 2 Vi
Yt = (Um - Ue) T + Ey [yt-i-l] -\ = p+ 5 (¢Ue + (1 - ¢)0m) =+ Mt'
Simplifying, we obtain the following version of (A.27)
~ o ~ B f . 1 2 e A
g = B[] TPt 50| M, (A.39)

where My = ¢ufol/a+ (1 - ¢) o, /a.
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Substituting our conjecture that Ey [i4+1] = 0, and using (A.37)), this further implies
G == (rf = B [rl]) + 0. (A.40)

Next note that the similar steps as in the proof of Proposition [2 imply that given the target
announcement €; = E;_1 [e;], the policy rule is given by

7“{ =FE; [7{} + 07 + ¢ (e — Er_1 [ed]) -

After substituting our conjecture, this rule implies
; f o2 o2
rf = B [rf] = 040 (4 ) 5 03 % 2.

Here, we have used ef — E;_; [ef] = zf. Combining this with with (A4.40)), we solve

2 2
G = 1 M, — Y (14 £5¢) 28 + K5P2P + Ku,eue& + I{,u,p,up&n
1+6 1+6 t t e Ft7,, e Mt
0 — o2 o2
7“,{ —E [r{] = 17 9Mt + : :D_ 7 <(1 + K€ 2f + KPP2Y + n’cf’eufi + /fg’p,ufo’énzm.éﬂ)

Next we substitute (A.41) into the equation for the exchange rate (A.35) and use
B lery1 —€fq] = ”%; to obtain

e — e¥ 0 __ l—i-liz’e Ze—i-:‘@z’pr e
t Hot _ M, — v (ue 02) t - pat2 _1_&02.
— 1+0 1+0 +kKe’ M§i+’£€7ut7m (0%

Observe that Eq. (A.32]) implies the left hand side is given by

O'2 O'2
K5€ € + K;Z,Pzp + theu@i + K#vpupim.
t t e tCL’ e t a

Substituting M; = ¢uso?/a + (1 — @) b o2, /a and matching coefficients, we solve

e — _1/)
1+60+7

KPP = 0

0 1+6(1—¢)
12215 — 17 _ 122153 /J'ae:
e OTrg 1gvte T 140+

9 (1—6)0

wp  — 1— - _ w,p wp — A T 7
e (I=9) 5~ Taglre” —m 1+6+v

This proves .
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Similarly, we substitute (A.41]) into the equation for the market price (9) to obtain

— i 0 — L+ K>€) 2f + K*P 4
Pt ,{Oyt = — Mt— w (ueﬁ U)Z ,;pi +Mft0'72n.
—|—71_¢ 1"‘9 1+9 s e—f—/{e’ Ly o (67

Observe that Eq. (A.33)) implies the left side is given by
o2 2

o
KPC2E 4 KPPAP 4+ RIS g 2 Oe 4 RpppIm
a p a

After substituting M; = ¢ufo?/a + (1 — ¢) ufo?,/a and matching coefficients, we verify that

k*¢ and k*P are the same as in the exchange rate expression and we solve

0 1 140(1-¢) 30 + 1)
me _ me — 7 7
"p Tr TxeY 1xote 1+0+
w.e
0 1 (1-¢)0 1+ 60 + 1
P = 1-(1-9) + P = kP = —F—

1+0 140 1+0+7v
~———

kP

11019

This proves .
Substituting the solution for the exchange rate into (A.41)), we further solve for the interest

rate

0 — Y z,e\ e 2,p D e eg ,p po-%n
1+0Mt+1+0 (14 £5) zf + 5P + kb —< PR e
0 2 (1-9¢)8 ,o2
Tf_EH[Tt}:1 ;ﬁ Z§+1¢ ;¢¢ eae+1(+0¢+) po
+O+ 4 0+ "

1o

pfﬁge

This proves .
Substituting the solution for the exchange rate and output into ((A.34)), we also solve for the
FCI and output

* 7/) e ¢7(17¢)¢ 60’3 (1*¢)(1+¢) ?n
U —Y = — zp + t —Hti'
1460+ 1+0+¢ "o 1+60+v o
This proves .
Finally, using and the solutions, we find the drivers of the market portfolio
m ¢—(1=¢)¢ 1-9)(1+9)
Tt+1 _ 2 4 1J(r0+12 Mgf’é + ( 1+)0(+w M‘fﬁ )
~E ] e ~B¢ a +B¢ a

This proves (35).
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We next characterize the variances 02 and o2,. Taking the variance of the exchange rate,
using the assumption that shocks are uncorrelated across the two markets (p, = p, = 0), we

obtain
1+6 \? 1+6(1—¢)\> o2\? [ (1-¢)0\> o2\’
2 _ 2 7)) g2 Ze = ) o2 [ 2m) (A42
7 <1+6+¢> UZ’“L( 13050 ) “rela) Y\izaze) Tl ) A42)
2 6—(1-¢)p \ 2 2\ 2 (1=9)(1+v) \ 2 2\ 2
_ ;-z,p—z ) . ( R ) o2, <Ue> + ( 1+6+¢ ) o2 <9§}3)
(m) Oze —B¢ @ +5¢

In particular, the variances correspond to a zero of a two dimensional quadratic function,
P (U%,Ughﬂ) =0, given by

a

3[\"

2 (1+0(1—¢) 2 5 140 2, (1—-9)0 29 09
x ( T+0+0 ) Ope — T+ (1+9+¢) Oze T (1+9+¢) T Y

P (z,ylp) = 2 o2 + 6-(1-9) \ 2
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2
m) Tz

Let {x;,v;}, denote the zeros of this equation system. We assume the parameters are such that
all of these zeros are strictly positive. It can also be seen that the zeros are strictly ranked. The
solution corresponds to the smallest zero.

It remains to show that it is optimal to announce the expected exchange rate as the target,
€, = E;_1 [e¢]. This follows from a similar argument as in the proof of Proposition [2| completing

the characterization. O
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