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How aloof should central banks be from financial markets? In his influential work on
central banking, Blinder (1998, 2004) observes that while considerable progress has been
made on the issue of central bank independence from political influence, scant attention
has been paid to central bank independence from financial markets. He highlights the
risk that monetary policy may become privatised — central banks may be enraptured by
financial markets to such an extent that they dutifully deliver on the policy implied by the
signals from asset prices.* But when central banks follow market forecasts which are, in
turn, based on the central bank’s own assessments of the economic outlook, the potential
circularity can result in excessively volatile monetary policy. In recent work, Morris & Shin
(2018) dub this two-way flow between market prices and monetary policy the “reflection
problem” and highlight its relevance for the debate on central bank forward guidance.

In this paper, we formalise Blinder’s concern that modern central banks may have be-
come too market-friendly and analyse the consequences for the signal value of financial
market prices. In our model, the central bank optimally displays excess dependency on
financial market signals, beyond the level that a social planner concerned with ensuring
that financial prices closely match economic fundamentals would exhibit. But the reliance
on financial market signals is self-defeating. In trying to match the central bank’s actions,
market participants over-weight public information and underweight their own private in-
formation about economic fundamentals. As a result of this exaggerated “beauty contest”
effect, the information value of financial prices in equilibrium is diminished.

In formulating its monetary policy rule, the central bank does not place any weight
on its public forecast and downplays its own confidential intelligence on the economic
outlook in equilibrium. The information embodied in the public forecast is captured in
market prices and so the central bank does not draw on this directly in deriving its own
forecast of economic fundamentals. But since the central bank’s objective requires it to
set its action equal to a target, rather than ensuring that the market economy properly
aggregates diverse information, the central bank underweights its own private information
relative to the socially desired weight.

Our model identifies the circumstances under which financial market prices reveal use-
ful information about fundamentals or merely reflect back the central bank’s own assess-
ments. When the central bank’s dependency on the market-based signal is relatively low,
monetary policy is based on the market signal, as well as the public forecast and confiden-
tial information of the central bank. Since the public forecast is used in the monetary policy
rule, market participants place greater emphasis on it and downplay their own private sig-
nals about fundamentals. This distortionary effect towards the public signal outweighs the

consequences of the beauty contest effect. As a result, there is no reflection problem. The

4 “_..Central bankers are only human; they want to earn high marks — from whomever is handing out the

grades. .. the markets provide a giant biofeedback machine that monitors and publicly evaluates the central
bank’s performance in real time. So central bankers naturally turn to the markets for instant evaluation...” (Blin-
der, 1998, p.36).
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central bank can therefore induce greater informativeness from market prices by decreasing
its emphasis on public information in the policy rule. There is, thus, a critical threshold of
financial market dependency at which the informational content of financial prices is max-
imised, and this is associated with a monetary policy rule that only uses the market-based
signal and the central bank’s private signal.

Beyond the critical threshold, a reflection problem is induced as the central bank in-
creases its reliance on the market signal. Since the monetary policy rule no longer hinges
on the public forecast, there is only a beauty contest effect. So, when the central bank relies
more on the market signal, the attempts by market participants to match the central bank’s
actions leads them to place greater weight on the public forecast, diminishing the signal
value of financial market prices.

From a normative perspective, our theoretical model suggests that society could benefit
from safeguards which ensure that financial markets do not play an out-sized role in policy
deliberations. This may be achieved by requiring central banks to pre-commit to norms and
an institutional culture that discourages policymakers from becoming too close to market
participants.> Alternatively, much like Rogoff’s (1985) argument for a conservative central
banker to mitigate a time inconsistency problem, it may be welfare-improving to appoint a

market-insensitive central banker to counteract the effects of the beauty contest.

1. Related Literature

Our paper builds on the recent work of Morris & Shin (2018). Using a beauty contest
framework, they show how a reflection problem can bedevil a central bank attempting to
engage in forward guidance.® But in their model, the monetary policy rule of the central
bank is based only on a market signal and central bank private information. By contrast,
we allow for a generalised monetary policy rule — that depends on the market signal as
well as “in-house” analysis — balancing both the central bank’s public forecast and infor-
mation confidential to the policymaker. The choice of a zero weight on public information,
exogenously assumed by Morris & Shin (2018), emerges endogenously in the equilibrium
of our model.” The generalised monetary policy rule also allows us to make clear the condi-
tions under which the reflection problem operates, and we provide a normative benchmark
against which to judge the central banker’s optimally preferred weight on the financial

market signal.

5 For example, the Bank of England has recently established a Market Intelligence Charter outlining the stan-
dards it expects from its staff when liaising with market participants (Jeffery et al., 2017). Cieslak et al. (2018)

provide evidence of financial institutions receiving systematic preferential access to the Federal Reserve.
6 There is a large literature studying beauty contests and the social value of public information. A non-

exhaustive list includes Morris & Shin (2002), Angeletos & Pavan (2007), Cornand & Heinemann (2008), James &

Lawler (2011), Chahrour (2014), Colombo et al. (2014), Myatt & Wallace (2014), and Ui & Yoshizawa (2015).
7 Public information in Morris & Shin (2018) is semi-public in the sense that information is known to the

market but not the central bank (see also Morris & Shin (2007)). In our model, by contrast, public information is

known to market participants and the central bank.
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Our paper contributes to the literature on the two-way interaction between policymak-
ers and financial markets. Soderlind & Svensson (1997) provide an early discussion of the
reflection problem, cautioning central banks against reacting mechanically to measures of
market expectations in monetary policy. Bernanke & Woodford (1997) show formally that
if the central bank tries to implement a policy that is based on market participants’ infla-
tion forecasts, market signals may be uninformative about the underlying state and there
may be non-existence of equilibrium. As in our model, they emphasise the importance of
the central bank relying on its own analysis rather than depending too heavily on market
signals.® A more general treatment of the reflection problem is provided by Bond et al.
(2010). In their equilibrium characterisation, the ability of the policymaker to extract infor-
mation from the market depends on the quality of information. When the policymaker’s
information is precise, informative market signals allow implementation of the preferred
policy. But when information is less precise, additional equilibria can exist in which the
policymaker intervenes too much or too little.”

The normative implications of our model share common ground with Stein & Sun-
deram (2018) who present a model where the central bank is averse to bond market volatil-
ity and has private information. The desire to curb bond market volatility leads the pol-
icymaker to pursue a gradualist monetary policy, the effects of which are undone when
long-term rates react more than one-for-one to the change in short rates. In their model, a
time-inconsistency issue arises because the central bank cannot commit to not smooth the
private information it communicates to the market via its changes to the policy rate. Stein
and Sunderam suggest that the appointment of a central banker who is less averse to bond-
market volatility may ameliorate this issue. Although the results in our model also point
to the benefits of appointing a market-insensitive central banker, they are cast in terms of a

beauty contest mechanism rather than a commitment problem.

2. Model

A central bank, as a Stackelberg leader, faces a continuum of financial market partici-
pants indexed on a unit interval [0, 1] endowed with the Lebesgue measure. Each market
participant chooses an action 4; € R, so thata = || 0,1] a;di is the average action in the popu-
lation. Economic fundamentals are given by the state 6, which is drawn from an (improper)

uniform distribution over the real line.1?

8 Goldstein et al. (2011) and Bond & Goldstein (2015) show how the reflection problem emerges in the context
of currency crises and financial bailouts. See also Baeriswyl et al. (2018) for a recent application to monetary policy

in the context of a micro-founded model of the macroeconomy.
9 Nimark (2008) presents a general equilibrium model of monetary policy in which the central bank uses

information in the term structure to gauge economic fundamentals. But his model bypasses the pitfalls of an “ex-
Ppectation targeting” regime since the information in the term structure is connected to the underlying structural
model.

10 The assumption of an improper uniform prior allows for an algebraically tractable solution. Morris & Shin

(2018) show that the improper prior corresponds to the limit of a proper normal prior as the variance tends to
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The central bank bases its monetary policy rule on three elements: a market-based sig-
nal, information about fundamentals in the public domain, and information about the econ-
omy that is private to the policymaker. The market-based signal arises from the average
action of market participants, @, while the central bank learns about the state of fundamen-

tals from a public signal
y=0+1, 1)

and a private signal
z=04v. (2)

The noise terms # and v are normally distributed with mean 0, and are independent of
each other and 6. We denote the precision of the public and private signals by « and -y
respectively.

The public signal y is common knowledge among all agents. It can be interpreted as the
economic forecast and Inflation Report typically required of an inflation targeting central
bank (Bernanke, 2011). But y can also be viewed as the publication of economic statistics,
such as GDP, earnings, and trade data, or as a fashionable narrative that takes hold among
all agents in the economy (Morris & Shin, 2018).

The private signal, z, reflects confidential intelligence from bank supervision activity
and international policy networks that gives the central bank a temporary lead over market
participants in recognizing developments in the economy (Romer & Romer, 2000; Good-
friend, 2008). Such intelligence is available only on a “need to know” basis within the
central bank, with many of the staff responsible for generating the publicly available fore-
casts being unaware of this information (Peek et al., 1999).11 As a result, y and z can be
viewed as being independent of each other.!?

Let A € (0,1) denote the weight placed by the central bank on the market-based signal
in its monetary policy rule. The weight on its own analysis, which comprises the public
forecast y and the confidential signal z, is therefore (1 — A). Suppose further that, in bal-
ancing between public and confidential analysis, the central bank places weight i on z. We
restrict ourselves to the case p € [0,1]. This assumption seems plausible. Values of y < 0
would correspond to the central bank placing a negative weight on the private information
it receives about developments in the financial sector and the macroeconomy, which seems

unrealistic. Likewise, values of > 1 imply that the central bank places negative weight

infinity.
11 Peek et al. (1999) also provide evidence suggesting that confidential bank supervisory information improves
forecasts of inflation and unemployment in the US, and that FOMC members draw on such private information

when voting on monetary policy.
2 In our model we assume that the central bank does not engage in intentional leaks

of information. See, for example, the transcript of the 15 October 2010 FOMC conference
call, in which Chairman Bernanke expresses concern about leaks to market participants. See
https:/ /www.federalreserve.gov/monetarypolicy/files/FOMC20101015confcall.pdf. =~ The issue of strategic

leaks is beyond the scope of our paper.



on the information that it chooses to make public. The monetary policy rule is thus
r=Aa+(1-2)[(1—p)y+ pz]. (3)

In what follows, we initially treat A as exogenous, returning later to endogenise it in Sec-
tion 5. The central bank therefore determines the extent to which its private information
shapes the interest rate decision. It chooses y to minimise the quadratic loss in the distance

between the underlying fundamentals 6 and its action, r, i.e.,

Leg = (r—6)?
— {Aa+ (1= A)[(1 =)y +pz] —6}% 4)

In keeping with Blinder (1998, 2006), we interpret A as the degree of dependence of the
central bank on financial markets. Central banks vary in their reliance on financial market
information. Blinder (2006) distinguishes between two stereotypes: the old-fashioned central
banker who largely disregards financial markets and the new-fangled central banker who,
by contrast, is deeply respectful of financial markets, routinely using asset prices to “read”
what the market expects and is loath to depart from that expectation. Accordingly, the
higher is A, the more reliant is the central bank on the market-based signal.

Market participant 7 selects an action, a;, to match both the central bank’s action as well

as fundamentals. Each market participant maximises
i = —w(a; —1)* = (1 - w)(a; - 60)?, ®)

where w € (0,1) is the weight placed on matching the central bank’s action, and (1 — w) is
the weight on matching fundamentals.'® The decision is based on the public signal y, and

a signal that is private to market participant i,
x; =0+¢;, (6)

where ¢; is an idiosyncratic noise term that is normally distributed with mean 0 and pre-
cision B. The noise terms (¢;) are i.i.d. and also independent of 6, # and v. Following the

realisation of ¥ and x;, market participant i’s conditional expectation of 6 is
ay + px;
E;[0] = ———. 7
l[ ] a + ﬁ ( )

We proceed by backward induction, solving the Stackelberg game in which the cen-
tral bank first commits to its monetary policy rule by choosing y, and market participants

follow by choosing their actions, a;.

13 Under complete information, the central bank chooses r = 6, and market participants choose a; = 6.



3. Equilibrium

The optimal action for each market participant, i, is obtained by maximizing the utility

function (5). The first-order condition is
a; = wiE;[r] + (1 — w)E,[6]. (8)

Since the monetary policy rule, r, depends on the market-based signal, 4, market partici-
pants” actions exhibit strategic complementarity, i.e., the optimal choice 4; increases in the

average action 4. Substituting (3) and (7) into (8) yields
a; = wAE;[d] + (1 —w+w(l = A)p)E;[0] + w(1 —A)(1— p)y. )

From (9), it is clear the optimal action is linear in expectations of 7 and 6, as well as the
public signal y. Moreover, since the expectation of 8 is also linear in the signals x; and y,

we can conjecture that the equilibrium action of any market participant is of the form

a;=¢xi+(1-94)y, (10)

where ¢ € (0,1) reflects the information value of market participants” actions. Higher val-
ues of ¢ imply that market participants place more weight on their own “window on the
world”, so that the market indicator @ provides the central bank with a better gauge of

economic conditions to come. The average action thus becomes
a=50+(1-0)y, (1)
and substituting (7) and (11) into (9) yields

_ﬁ—ﬁw[l—)\é—(l—A)V]x,Jr“4‘,3‘0[1—)\5—(1—)\”1]
- a+p ! a+p

a Y (12)

Matching coefficients between (10) and (12) gives the best response choice of ¢ by the mar-

ket participant to u, the emphasis placed by the central bank on its own private informa-

tion:14

B[l —w+w(l—A)ul
a+B(1—Aw)

A Stackelberg equilibrium obtains when the central bank commits to an optimal choice

g = (13)

of u*, taking the best response (13) as given. The ex ante expected loss of the central bank

1S
E[Lcg] = E[(r — 6)?]

— M-8+ (1 - A1 - )] 21

2
&-l-(l—/\) U ~ (14)

and p* is given by the first-order condition, dE[L¢cg]/dp = 0.

14 This best response can also be established by considering higher-order expectations of 6 (see Morris & Shin
(2002) and Angeletos & Pavan (2007)).
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Proposition 1. There exists a critical threshold A = A(a, 8,7, w) € (0,1) such that:
(i) when A > A, the equilibrium weight placed by the central bank on its private informa-
tion corresponds to a boundary optimum, y* = 1.
(ii) when A < A, the equilibrium weight is
" r(a+p)lat+p(l—A)]
= 0,1). 15

" T e B+ el B0 - Awr) <O 1

Proof. See Appendix. O

Proposition 1 establishes the conditions under which the central bank bases its mone-
tary policy on the public forecast, y, and/or its private information, z. If the central bank’s
dependence on the market-based signal equals or exceeds the threshold A then, in equilib-
rium, it relies exclusively on its private information. For values of A smaller than A, the
central bank is less dependent on financial markets for guidance, and it is optimal for it to

base monetary policy on both public and private signals.

Corollary 1. The optimal weight on central bank private information, u* € (0,1), decreases
with the precision of the public signal, «. It increases with the precision of the central bank’s

private signal, 7, and the weight on the market signal, A.
Proof. See Appendix. O

Intuitively, as the public signal becomes more precise, the central bank emphasises it
more and increases its weight, 1 — u*, to better match fundamentals. Similarly, the central
bank places greater weight on its private information as its quality improves. We clarify

why u* increases with the degree of financial market dependence in Section 4.

Corollary 2. The critical threshold, A, increases with the precision of the public signal, «,
and decreases with the precision of central bank’s private signal, .

Proof. See Appendix. O

A more precise public signal induces the central bank to place less weight on its private
signal, z. There is, thus, a smaller range of values of A over which the central bank exclu-
sively relies on its confidential information. The converse occurs as the precision of central
bank private information, -y, increases.

Given the central bank’s choice of u*, the information value of market participants’

actions in equilibrium when A > Ais:1?

B(1—Aw)

B e 16
¢ a+B(1—-Aw) (16)
Note that * — 0 as p — 0 or & — co. When the private signals of market participants are

completely imprecise or, conversely, when the public signal is extremely precise, market

15 Note that ¢* is continuous but not differentiable with respect to A at A
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participants ignore their private information in equilibrium. Similarly, {* — 1 as 8 — o or
« — 0, i.e., if market participants’ information is extremely precise or public information is
completely garbled, then the public signal y is ignored by financial markets.

For the case A < A, the information value of market participants’ actions in equilibrium

is

e _ (84 BB+ Bl —)la+ B(1— )] W
(a+ B)2y +aja+ B(1 — Aw))?
Again, ¢* — 0as f — 0 or « — co. Note, however, that as § — oo,
. vta(l—w)(1-Aw)
&= v+ a(l—Aw)?

€(0,1),

which corresponds to a ‘distortion” towards y. Since the monetary policy rule depends
on the public signal, y, when A < A, the attempts by market participants to match the
central bank’s action induces them to place extra weight on ¥ and de-emphasise their own
information. To see this more clearly, suppose that A = 0 and each market participant plays
a single-person game of matching both the central bank’s action and the fundamentals.
It follows that, when B — oo, market participants place a positive weight (and hence a
distortion) on the public signal, as indicated by

Y+a(l-w)  aw

1- —>1- =
Y+ Y+

> 0.

However, if market participants only cared about matching fundamentals, ie., w = 0,
¢* — las 8 — oo, implying no distortion. Similarly, when & — 0 so that the public signal
is fully noisy, market participants are not biased away from their private signal and hence
¢* — 1. Market participants do not place extra emphasis on public information in the case

A > A since the monetary policy rule does not depend on y.

4. Information value of financial market prices

Market prices reveal the collective wisdom of all agents in the economy by aggregating
the diverse information they possess individually. A key insight of the beauty contest lit-
erature (Morris & Shin, 2002, 2018) is that the more the central bank tries to steer market
expectations, the less likely it is that the market outcome will serve as an aggregator of the
dispersed knowledge of market participants. In this section, we first establish when finan-
cial market prices reveal useful information about fundamentals, or merely reflect back the
central bank’s pronouncements. We then identify the maximum amount of information

that market prices can reveal.

Definition 1. The central bank’s monetary policy rule induces a reflection problem if the
information value, ¢*, is decreasing in A, the weight placed by the central bank on the

average market action, i.e., 9¢* /dA < 0.

Proposition 2. If A > 7\, then 9¢* /dA < 0 and there is a reflection problem. Butif A < /A\,

then 9¢*/0A > 0 and there is no reflection problem.
9



The attempts by market participants to match the central bank’s action, together with
the emphasis by the central bank on the market-based signal, 4, induce a ‘beauty contest’
in the monetary policy rule. As in Morris & Shin (2002), the public signal y plays a dual
role — it updates information about fundamentals and serves as a focal point for market
participants to match the average action. When A > A, a reflection problem arises from
the increased attention paid by market participants to the public signal. So, when the cen-
tral bank is more dependent on the market-based signal, market participants place greater
weight on the public signal and the effect of the beauty contest is exaggerated.

To see this more clearly, we combine (12) and (16) to obtain

w= (1 e B () v a8)

= 1—K1 =K1

where x; measures the extent to which the public signal, y, is over-weighted.!® In the
absence of a beauty contest, k; = 0, and market participants care only about matching

fundamentals. But in the presence of a beauty contest,

oy aw(a+p)

N s pl—rw (19

Thus, as the central bank depends more on the financial markets for guidance, market
participants place greater emphasis on the public signal.

For the case A < A, the monetary policy rule depends both on the public signal y and
the central bank’s private signal z. As discussed in Section 3, the presence of y in the policy
rule creates a distortion as market participants downplay their own information in favour
of the public signal. This distortion, together with the beauty contest effect, leads market
participants to over-weight the public signal y. When the central bank increases its depen-
dence on the market-based signal there is a dual effect — the focal role of y is reduced since
(1 — p*) is lowered while, at the same time, the beauty contest effect is exaggerated. But
since the former effect dominates there is no reflection problem.!” Recall from Corollary 1,
the weight placed by the central bank on the public signal, 1 — u*, decreases with its de-
gree of dependence on financial markets. When A increases, an exaggerated beauty contest
makes market participants place more weight on y and shifts the central bank’s action, 7,
further away from fundamentals. To restore r as a better match, the central bank chooses

to decrease its weight on y in the monetary policy rule and hence reduces the distortion.

16 Leto = B/(a + B). Then, in this case, &* = (1 — x1)0.

17 In a sense, the reflection problem arises in the case A > A because the central bank cannot offset the exag-
gerated beauty contest effect by putting a negative weight on the public signal. If the central bank were able to
do so, the negative weight on y would reverse the distortion towards y and hence correct the reflection problem.
Morris & Shin (2018) also highlight this issue.
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To see why there is no reflection problem, we combine (12) and (17) to give
g — {1 _ awla+ B(1—A)][a+ B(1 — Aw)] }IEZ'[G]
(a4 B)%y + afa+ (1 — Aw))?

= 171((]

awla + (1= A)][a + (1 — Aw)]
+ { (@ + B)2y +afu+ B(1— Aw)]? }J/- (20)

= KQ

Then substituting (7) into (20) yields

ay + Bx; 1—x o + Bx
a; = (1—K0);Z_|_/;l +K0y = ﬁ(a—FlBO)xi lx+ﬁ’80y (21)
Since dxy/dA < 0, it follows that
d [B(1—xo)] _ B\ Ko
Mia+ﬁ = \avg)aan 7Y @2)

implying that, when the central bank increases its dependence on financial markets, market
participants place more weight on their own private information in order that their actions
better match fundamentals.

The results described above shed additional light on the information value of financial
market prices. Unlike our model, the policy rule in Morris & Shin (2018) does not depend
on y. As a result, a reflection problem operates because market participants overweight
public information and private signals are not fully revealed. They suggest that if the cen-
tral bank could condition on public information, it could correct for this bias. But our
analysis shows that a policy rule that depends on y only partially corrects the bias — there

is no reflection problem when A < A

Proposition 3. The maximum informational content that market participants can reveal is
&= ().

Proposition 3 follows directly from Proposition 2. Figure 1 illustrates. To the left of
A, a higher degree of dependence by the central bank on financial market information is
associated with a higher information value of financial market prices. But to the right of
A, the presence of the reflection problem means that the actions of market participants

reveal more information when the degree of dependence is lower. Thus, the maximum

information value occurs when A = A.

Corollary 3. The maximum information value of market participants” actions, &, decreases
in &, the precision of public information, and increases with <y, the precision of the central

bank’s private information.
Proof. See Appendix. O

Figure 2 shows how Z shifts as « and 7y change. An increase in « enhances the focal

role of y and hence decreases the maximum information value. But the increase in & does
11
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a*
x>0 % <0

0 1 1 A

Figure 1: The solid curve shows how the maximum information value, ¢*, changes with the central bank’s de-
gree of dependence on financial markets, A, with other parameters given. At A = 7\, ¢* reaches the maximum

information value, ¢, that the central bank can learn from financial markets.

not correspond to a parallel, downward shift of the curve {*(A) because it also implies an
increase in the critical threshold, A. An increase in 7 makes the central bank place less
emphasis on public information y, which, in turn, decreases the distortion towards it and
increases the information value of financial market prices. Since equation (16) does not
depend on 7, an increase in 7y always moves z along the curve ¢*(A) to the left of AasAis

increasing in 7.

5. Central bank dependence on financial markets

So far, we have treated the degree of dependence, A, as an exogenous parameter. In
a world where central bank actions work through markets and many of a policymaker’s
indicators are market prices, such an assumption would not be appropriate. We therefore
consider a prior stage to the game described in Section 2 and contrast the optimal choice
of A by the central bank with an informationally efficient “Hayekian” benchmark where
a planner chooses A in order to ensure that financial market prices reveal the maximum

information possible.!®

18 We borrow the term “Hayekian benchmark” from Hellwig & Venkateswaran (2014). Note that our informa-
tionally efficient benchmark differs substantially from Angeletos & Pavan (2007). In their analysis, the normative
benchmark is the best that society can do under the constraint that information cannot be centralised or otherwise
communicated between agents. Since the central bank acts as a “large” player in our setup, it is not clear how
social welfare should be defined properly. Therefore, applying the benchmark of Angeletos and Pavan is beyond
the scope of this paper.

12
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Figure 2: The maximum information value, (',/‘\, decreases in o (left panel) and increases with 7y (right panel).

Proposition 4. Given the central bank’s choice of u* and market participants” choices of §*,
the optimal degree of dependence on financial markets chosen by the central bank exceeds
the critical threshold, i.e., A* > A

Proof. See Appendix. O

The optimal extent of financial market dependency selected by the central bank implies
that, in equilibrium, the central bank ignores the public signal, y, in its monetary policy
rule. It only uses its confidential intelligence, i.e., u* = 1. Note, however, that this does not
mean that public information is entirely discarded by the central bank - it instead enters
policy deliberations indirectly through the market-based signal.

Next consider a planner who seeks to ensure that the collective wisdom of market par-
ticipants is as closely aligned to the fundamentals of the economy as possible, in the classic
way suggested by Hayek (1945). As Blinder (2006) observes, financial markets tend to run
in herds and adopt excessively short time horizons for investment decisions. So this bench-
mark, through minimizing the beauty contest effect, can also be thought of as reflecting a
desire to avoid unnecessary financial market volatility that could impinge on economic
stability.

From Proposition 3, we obtain our next proposition.

Proposition 5. The degree of dependence on financial markets in the Hayekian benchmark

case is A.
Proof. See Appendix. O

Propositions 4 and 5 make clear that the central bank optimally chooses a degree of

financial dependence that exceeds the Hayekian level. Moreover, at A*, the information
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value of financial market prices is not maximised and the central bank places less weight
on its own analysis, z, than is socially desirable.

The intuition for this result is as follows. For low values of A, the monetary policy
rule depends on both y and z. In this situation, market participants downplay their own
information in favour of the public signal. So the central bank decreases its emphasis on
the public signal (in favour of its private signal), to guide market participants away from
public information and towards their private signals, &. At the threshold A = A, u* = 1 -
the central bank no longer uses y in its monetary policy rule and the informational value
of market participants” actions is maximised. But since the central bank’s objective differs
from the Hayekian benchmark, it continues to under-weight its own information z, and
increases its dependency on the market-based signal beyond A, in order that its policy
action, r, closely aligns with fundamentals, 6. For their part, market participants try to
match the central bank’s action and over-weight the public signal, y, thereby exaggerating
the beauty contest effect and diminishing the information value of market prices in the
process.

Our analysis thus suggests that a policymaker who wishes to ensure that asset prices
are as closely aligned to fundamental values as possible would wish to ensure that the
central bank commits to a set of norms and an institutional culture that is more market-
insensitive and places more weight on valuable central bank private information.!” This
result is analogous to Rogoff (1985) who argues that society is better off employing a con-
servative central banker to eliminate the time inconsistency problem. It also echoes Stein
& Sunderam (2018) who advocate the appointment of central bankers who are less market-
sensitive than society. But unlike Stein & Sunderam (2018), our conclusion is based on
beauty contest considerations rather than a commitment problem on the part of the central
bank.

Finally, our model sheds light on whether increased precision of public information can
guard against the central bank becoming overly dependent on financial markets. Blinder
(2004) observes that a central bank may be able to lower its dependency on financial mar-
kets and assume a leadership role by being transparent about its goals and methods. Fol-
lowing Svensson (2006), we can view the precision of public information, &, as the degree
of central bank transparency. Our results then suggest that improved public information
(in the form of a more precise economic forecast and Inflation Report) leads the central bank
to rely more, rather than less, on the market-based signal.2? Since the public signal only en-

ters the monetary policy rule via the market-based signal, more precise public information

19 Such policy considerations are more than just theoretical curiosities. In many countries (e.g., Australia,
Canada, New Zealand and UK), policymakers have expressed concern about misaligned house prices and are
actively examining measures to deal with the deviations of house prices from their fundamental values (Hérdahl
& Packer, 2007).

20 Syensson (2006) argues that the precision of public information is more likely to be higher than that of any
market participant. We think this is the case, particularly in the context of central bank providing its view of the

economic outlook.
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encourages the central bank to be more attentive to financial markets. In the limit, as pub-
lic information becomes extremely precise and there is complete information, the central
bank as well as market participants put full reliance on public information and ignore their

private information.

6. Conclusion

The link between monetary policy and financial market prices is a two-way street. Cen-
tral bankers pay close attention to the information about future economic developments
contained in market prices. Market participants, for their part, scrutinise central banks in-
tently since monetary policy actions strongly affect the opportunities to win or lose money.
If the central bank relies too much on market information when formulating monetary pol-
icy, it risks being trapped in an echo chamber — acting on market signals that merely reflect
back its own pronouncements. And the information value of market prices decreases to
the extent that they no longer reflect an independent evaluation by thousands of market
participants about future economic conditions.

Our paper identifies the circumstances under which financial market prices reveal use-
ful information about economic fundamentals or merely reflect back the central bank’s
own assessments. We show, moreover, that the central bank optimally chooses to over-
emphasise financial market signals, relative to a benchmark in which financial prices reveal
the maximum information possible. Since the central bank cares only about aligning the
policy rate with fundamentals, it downplays its own private information in favour of the
market signal. In trying to match the central bank’s action, market participants over-weight
public information inducing a reflection problem that diminishes the information value of
prices.

An implication of our analysis is that a policymaker concerned with ensuring that as-
set prices match fundamentals as closely as possible may wish to appoint a more market-
insensitive central banker or, more broadly, commit the central bank to policies which en-
sure that market-signals are not overly prominent in monetary policy. Our analysis also
suggests that more precise public information — perhaps in the form of a more detailed
economic forecast or even quantitative forward guidance — leads the central bank to rely
more, rather than less, on market prices. In the limit, as the central bank becomes highly
transparent, financial market prices will increasingly reflect the central bank’s own expecta-
tions about the future. A more detailed examination of the precise ways in which a central
bank can maintain its independence from financial markets is an important area for future
research.

Finally, our model is silent about the issue of strategic information leakage. If the central
bank wishes to reveal its confidential information to a small subset of market participants,
then the signal z becomes semi-public information. Extending the analysis to allow for

such a possibility raises potentially interesting trade-offs between conveying an informa-
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tion advantage to some members of the public against refining the central bank’s view of

the economy.

References

Angeletos, G.-M., & Pavan, A. (2007). Efficient use of information and social value of information. Econometrica,
75,1103-1142.

Baeriswyl, R., Cornand, C., & Ziliotto, B. (2018). Observing and shaping the market: the dilemma of central banks.
GATE Working Paper 2016-23.

Bernanke, B. S. (2011). The effects of the great recession on central bank doctrine and practice. Speech at the
Federal Reserve Bank of Boston 56th Economic Conference, Boston, Massachusetts, 18 October 2011.

Bernanke, B. S., & Woodford, M. (1997). Inflation forecasts and monetary policy. Journal of Money, Credit and
Banking, 29, 653-684.

Blinder, A. S. (1998). Central Banking in Theory and Practice. MIT Press.

Blinder, A. S. (2004). The Quiet Revolution — Central Banking Goes Modern. Yale University Press.

Blinder, A. S. (2006). Monetary policy today: Sixteen questions and about twelve answers. CEPS Working Paper
No. 129.

Bond, P, & Goldstein, L. (2015). Government intervention and information aggregation by prices. Journal of
Finance, 70, 2777-2812.

Bond, P., Goldstein, I., & Prescott, E. S. (2010). Market-based corrective actions. Review of Financial Studies, 23,
781-820.

Chahrour, R. (2014). Public communication and information acquisition. American Economic Journal: Macroeco-
nomics, 6, 73-101.

Cieslak, A., Morse, A., & Vissing-Jergensen, A. (2018). Stock returns over the FOMC cycle. Journal of Finance,
forthcoming.

Colombo, L., Femminis, G., & Pavan, A. (2014). Information acquisition and welfare. Review of Economic Studies,
81, 1438-1483.

Cornand, C., & Heinemann, F. (2008). Optimal degree of public information dissemination. Economic Journal, 118,
718-742.

Goldstein, I., Ozdenoren, E., & Yuan, K. (2011). Learning and complementarities in speculative attacks. Review of
Economic Studies, 78, 263-292.

Goodfriend, M. (2008). Comment on Rudebusch and Williams (2008) “Revealing the secrets of the temple: The
value of publishing central bank interest rate projections”. In J. Y. Campbell (Ed.), Asset Prices and Monetary
Policy. University of Chicago Press.

Hayek, F. A. (1945). The use of knowledge in society. American Economic Review, 35, 519-530.

Hellwig, C., & Venkateswaran, V. (2014). Dispersed information, sticky prices and monetary business cycles: A
hayekian perspective. New York University, Mimeo.

Hoérdahl, P., & Packer, E. (2007). Understanding asset prices: An overview. BIS Papers No. 34.

James, J. G., & Lawler, P. (2011). Optimal policy intervention and the social value of public information. American
Economic Review, 101, 1561-1574.

Jeffery, R., Lindstrom, R., Pattie, T., & Zerzan, N. (2017). The bank’s market intelligence function. Bank of England
Quarterly Bulletin, Q1, 18-24.

Morris, S., & Shin, H. S. (2002). Social value of public information. American Economic Review, 92, 1521-1534.

Morris, S., & Shin, H. S. (2007). Optimal communication. Journal of the European Economic Association, 5, 594-602.

Morris, S., & Shin, H. S. (2018). Central bank forward guidance and the signal value of market prices. AEA Papers
and Proceedings, 108, 572-577.

Myatt, D. P, & Wallace, C. (2014). Central bank communication design in a Lucas-Phelps economy. Journal of
Monetary Economics, 63, 64-79.

Nimark, K. (2008). Monetary policy with signal extraction from the bond market. Journal of Monetary Economics,
55,1389-1400.

16



Peek, J., Rosengren, E. S., & Tootell, G. M. B. (1999). Is bank supervision central to central banking? Quarterly
Journal of Economics, 114, 629-653.

Rogoff, K. (1985). The optimal degree of commitment to an intermediate monetary target. Quarterly Journal of
Economics, 100, 1169-1189.

Romer, C. D., & Romer, D. H. (2000). Federal Reserve information and the behavior of interest rates. American
Economic Review, 90, 429-457.

Soderlind, P, & Svensson, L. E. (1997). New techniques to extract market expectations from financial instruments.
Journal of Monetary Economics, 40, 383—-429.

Stein, J. C., & Sunderam, A. (2018). The Fed, the bond market, and gradualism in monetary policy. Journal of
Finance, 73, 1015-1060.

Svensson, L. E. (2006). Social value of public information: Comment: Morris and Shin (2002) is actually pro-
transparency, not con. American Economic Review, 96, 448-452.

Ui, T., & Yoshizawa, Y. (2015). Characterizing social value of information. Journal of Economic Theory, 158, 507-535.

Appendix A. Appendix

Proof of Proposition 1. Fix a, B,y, w and A. We prove this proposition in two steps. Step 1
shows that there exists a ¥ = 4(a, B, w, A) such that if v < 7, then the equilibrium weight
placed by the central bank on its private information, ¥, has the form of (15), and if y > ¥,
then the equilibrium weight is a boundary optimum, namely, #* = 1. Step 2 derives A from
Fsothat A < (>) A is equivalent to ¢ < (>) 7.

Step 1: First note that

dE[Lcs) 1-Ap (@+B)BA- A1) +a(l—(1— )]
mfg‘zu‘”{ o ala+ B — Aw)P }'

Then the solving the first-order condition, dEE[Lcp]/dp = 0, gives equation (15):

. Y+ f)la+ (1 - M) o
PO P el B AW
- 1oAY [ B~ Aw)f
. - o+ — Aw
T < A ) a i p
and observe that y* = 1 when v = 7. But rewriting y* as

. (ot B)la +B(1 — 1))
(= A) (@ + B2+ (/1) + b1~ Aw) ]

implies that p* is increasing in A; therefore we need to have v < 4 to ensure that y* < 1.
Now whenever v > 7,

dE[Lcg]  2(1—A)(a+B) 1
d‘uCB < [““’ﬁ(l _/\w)}z {)\V - &[18(1 _A)(l —‘Zl) +‘X(1 - (1 _/\)]’l)]}

- R [on -Faown-a o

Thus, we have a boundary optimum p* = 1.
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Step2: Let A = {A € (0,1) : ¥(A') = }. Since we can show that 97 /0A < 0,lim,_,o+ 7(A) =
+o00, and lim,_,;- 7(A) = 0, the set A corresponds to a singleton whose element lies be-
tween 0 and 1 (see Figure A.3). We denote by A the element of A. So for a fixed A, whenever
A > A, we have 7 = 7(A) < 7(A) = 7. Similarly, we can show that A < A if and only if
v <7.

Y \

0 1 1 A

Figure A.3: There exists a unique A such that A > (<) A if and only if ¢ > (<) 7.

O

Proof of Corollary 1. Let f be the numerator of y* and g the denominator. To show du* /da <
0, it suffices to verify that (of /oa) - g — (9g/9a) - f < 0. It is true because

@:) g§—f <g§> < —ay(1=A)[a+p1-A)][a? +2ap + p*(1 - A2w?)] < 0.

Similarly, we have

=y
+20%B(1 4+ w — 2Aw) +2B%w(1 — A1)*(1 - Aw)
+a® + (w+B)2y} >0,

because

2
¥ > Aw?(2A% =51 +3) = Aw? [2 (,\5) B N

4 8

Thus ou*/dA > 0. We have already shown in the proof of Proposition 1 that ou*/dy >
0. O

Proof of Corollary 2. Let ¢ = 7(A) —  and recall that A is the only solution to ¢ = 0. Then

by the implicit function theorem, we have

A 9p/ow  97/oa

ox  9p/OA  0F/oA’
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Since

i M[Hﬁ(l—wﬂ [+ B(1+Aw)] >0,

and

9y _ 2Bw(1=A)a+B(1—Aw)]

oA (a+p)A
(A=A e+ p(1— Aw)]? e+ (1 - Aw)]? <0
(a+ B)A2 (a+p)A ’

it follows that 9 /da > 0. Similarly,

oA 3p/ay 1 ~0
oy 9p/oA  9y/oA

Figure A.4 gives an intuitive illustration of the proof.

0

Figure A 4: The critical threshold A increases with a but decreases with 7.

Proof of Corollary 3. Since ¢* is continuous in A, we can simply write

T k) ﬁ(l—XUJ)
C=)= oc+,B(1—7\w)'

It follows that

8 _ 95t 9T oA
dx  dx  OA da’

Since R
ac* _ B(1—Aw) <0
ow [+ B(1 —Xw)}z
and
acr B aPw
3 a4+ p1-Aw)2
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by Corollary 2 we have dA/dx > 0 and hence 9&/da < 0. Similarly, we can show that

o&  9¢* oA

Thus the proof is complete. O

Proof of Propositions 4 and 5. When A < A, we have

_ [+ (1A
Ellcs) = v P ala T A A
It follows that
dE[Lcp] _  2B(a+p)la+ (1 —A){y(a+p) +a(l —w)a+p(1 - Aw)]} <0
oA {v(a+B)2+afa+B(1-Aw)]?}? ’

thus [E[Lcp] is decreasing in A. When A > A, the central bank’s expected loss yields

_(1=-2)? wA?
E[Lcp] = PP Py T v
implying that
OE[Lcg]  2(1—A) 2a(a+B)A Y-
it a e ~2070 (55
where

T= (o + B)A =7 =

It is then straightforward to see that IE[Lcp] decreases with A when ¢ < 7, increases with

A= M)a+p0—r0)P A(a+ﬁu—Aw0 -
14

A when ¢ > 7 and attains its minimum when 7y = 7. Also note that lim,_,¢+ ¥ = +co and
lim)_,;- % = 0. Then we can show, by a similar argument as presented above, that there
exists a A*, which solves v = 7, so that A > (<) A* ifand only if v > (<) ¥ (see also Figure
A5). Butsince ¥ < 7, A* > A. Now we have that E[Lcp] decreases with A whenever
A < A* and increases with A whenever A > A*. Thus, the central bank’s expected loss is
minimised at A = A*.

O
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A

Figure A.5: There exists A* at which the central bank’s expected loss E[Lcg] is minimised. Also A* is greater than
A.
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