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POVZETEK: Raziskava opisuje, kako relativno vrednostni arbitraziranci vplivajo na
informativnost cijena. Dva rizikna vlozZilca s povezanih odnosov odplaevanja se
trgujejo na razdeljenih trguh, while relativho vrednostni arbitraziranci npravijo obnovo
informacij med cijenama. Ugotovljeno je, da relativnho vrednostni arbitraziranci lahko
povecajo informativnost cijena z informacijo, ki je vklju€ena v povezane cene, vendar
lahko tudi prenesejo Sum iz ene cene v drugo. Raziskava karakterizira ravno stopnjo
rizika, ki jo lahko prenese arbitraziranci, za maksimalizacijo informativnosti. Kalibracija
z empirskimi ocenami informativnosti cijena suggestira, da €akajsi nivo arbitraziranja
lahko pretece informacijski kanal, €akajSi nivo informativnosti cijena spadne.

METODA: Raziskava je izvedena v eno-odnosnem konkurenénem ekonomskem okolju z
eno besporednim in dva rizikna vloZilca. VloZenci so specializirani po trgu: vioZzenci v
vilozZilcu A trgujejo samo viloZilcem A in besporednim vlozilcem, viozenci v vlozZilcu B
trgujejo samo vioZilcem B in besporednim vioZilcem. Koneéna odpla€anja so povezana,
a cene so Sumujec€e. Povezana odplac¢anja vklju€ujejo dve kanala: informacijski kanal,
ki poveca informativnost, in Sumski kanal, ki jo zmanjSa.

KLJUCNE UGOTOVITVE:

Relativno vrednostni arbitraziranci lahko povec€ajo, ampak tudi zmanjSajo informativnost
cijena.

Informacijski kanal povec€a informativnost, zatiranjem Suma pa jo zmanjsa.

Stopnja informativnosti zavisi od stopnje rizika, ki jo lahko prenese arbitraziranci.

Cakajsi nivo rizika, ki ga lahko prenese arbitraziranci, za maksimalizacijo informativnosti je
odvisen od stopnje Suma in nehedgeabilne komponente odplacevanja.

POMEN ZA TRGOVANJE: Raziskava je pomembna za razumevanje vpliva relativho
vrednostnega arbitraziranja na informativhost cijena. Vkljuéno 2z kalibracijo z
empirskimi ocenami informativnosti cijena, suggirira, da €akajSi nivo arbitraziranja
lahko pretece informacijski kanal, €e je stopnja Suma velika. Tako lahko arbitraziranci
zmanjSajo informativnost cijena, Ce je rizik prenese.
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Abstract

This paper studies how relative-value arbitrage affects price informativeness.
Two risky assets with correlated payoffs are traded on segmented markets, while
relative-value arbitrageurs observe only prices and trade across both markets. Rel-
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contained in the related price, while a noise-contamination channel decreases in-
formativeness by transmitting noise from one price into the other through price
alignment. The paper characterizes the level of arbitrageurs’ risk-bearing capac-
ity that maximizes informativeness. A calibration based on empirical estimates of
price informativeness suggests that, even for moderate levels of arbitrage activity,
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1 Introduction

Many arbitrage strategies rely primarily on statistical relationships extracted from prices
rather than on superior information about fundamentals. Yet a central idea in financial
economics is that arbitrage improves price informativeness. Arbitrageurs who observe
only prices cannot create information beyond what is already jointly embedded in the
price system. They can, however, reallocate information across individual prices. When
does this reallocation improve or reduce their informativeness?

This question matters even if the informativeness of the joint price system remains
unchanged because economic decisions often rely on individual prices rather than on the
full price system. For example, firms may use their own stock prices to guide investment
decisions or incentivize management (Bond et al., 2012; Goldstein, 2023). This paper
shows that relative-value arbitrageurs who observe only prices can improve, but also
decrease, the informativeness of individual stock prices.

I consider a one-period competitive economy with one riskless asset and two risky
assets. Investors are specialized across markets: investors in asset A trade only asset A
and the riskless asset, while investors in asset B trade only asset B and the riskless asset.
Terminal payoffs are correlated, and equilibrium prices are noisy. The possibility that
arbitrage reduces price informativeness arises when arbitrage affects the two prices asym-
metrically. Empirically, such asymmetries may arise when large valuations are traded
against smaller ones, when benchmark portfolios are traded against individual stocks,
when liquid ETFs or mutual funds are traded against illiquid underlying assets, or more
generally when one leg of a pair trade is more price-sensitive than the other.

To characterize this possibility analytically, I first consider the limiting case of maxi-
mal asymmetry, in which asset B’s market is sufficiently large that its price is unaffected
by arbitrage. Asset B can then be interpreted as a highly traded benchmark asset such
as the S&P 500. The analytical benchmark focuses on how arbitrageurs who observe only
prices and trade across both assets affect the informativeness of asset A’s price. I then
study numerically what happens when asset B’s price becomes endogenous.!

Noise and heterogeneous sensitivities to payoff signals among local investors generate
relative-value opportunities across assets A and B. In equilibrium, arbitrage causes as-

set A’s price to reflect a combination of signals extracted from both prices. I measure

!The case in which both assets have the same size is characterized analytically in Appendix B.



the strength of arbitrage through arbitrageurs’ risk-bearing capacity. Greater arbitrage
strength affects the informativeness of asset A’s price through two opposing channels:
(1) an information-aggregation channel that increases informativeness, and (2) a noise-
contamination channel that decreases informativeness.

Both channels arise from the correlation in terminal payoffs. When this correlation
is zero, arbitrage has no effect on informativeness. Information aggregation results from
incorporating into asset A’s price an additional signal about its payoff extracted from asset
B’s price. Through this channel, relative-value arbitrage has social value by connecting
fragmented pools of information. Noise contamination results from arbitrage aligning
prices when payoffs are correlated, such that noise in asset B’s price contaminates asset
A’s price. This alignment force emerges because correlated payoffs create opportunities
to trade assets against each other while partially hedging risk, thereby improving return-
to-risk ratios. A corner case of this alignment force arises when assets have identical
payoffs, leading to the Law of One Price.

When arbitrage is initially absent, the information-aggregation channel dominates
the noise-contamination channel, so that stronger arbitrage initially improves informa-
tiveness. The key result of the paper is to characterize the interior level at which the two
forces cancel out, yielding the level of arbitrage strength that maximizes informativeness.
The interior optimum is characterized by two properties of asset B: noise in its price and
the non-hedgeable component of its payoff variance, that is, payoff movements in asset
B uncorrelated with asset A’s payoff. Their relative importance determines whether an
interior optimum exists.

If the non-hedgeable component is sufficiently large relative to noise, the interior
solution does not exist, and the information-aggregation channel always dominates the
noise-contamination channel, so that stronger arbitrage always improves informativeness.
The intuition is that non-hedgeable payoff variance protects asset A from the alignment
force through which noise contamination operates. Conversely, when the non-hedgeable
component is sufficiently small relative to noise, the interior solution exists, and stronger
arbitrage does not necessarily improve informativeness.

I calibrate the model using the informativeness estimates reported by Dévila and
Parlatore (2025) for U.S. firms. Both assets are assigned the same primitives, such that

asymmetries in informativeness arise from arbitrage. Under this calibration, an interior



solution exists for all levels of payoff correlation between assets A and B, as the infor-
mativeness estimates reported by Davila and Parlatore (2025) imply that prices contain
substantial noise. Moreover, moderate to high levels of arbitrage often cause the noise-
contamination channel to dominate to such an extent that informativeness falls below
the level it would attain if arbitrage were absent.

A consequence of the model is that idiosyncratic payoff variation can protect asset A
from the alignment force through which the noise-contamination channel operates, leading
to higher levels of informativeness. Durnev et al. (2003), Chen et al. (2007), and Davila
and Parlatore (2025) find that higher idiosyncratic volatility is associated with greater
price informativeness. Hou et al. (2013) express skepticism toward a naive association
between idiosyncratic volatility and information. Dévila and Parlatore (2023) propose
that investor learning from prices can lead to a positive correlation between volatility and
informativeness. This paper points to a complementary mechanism whereby idiosyncratic
volatility protects prices from the alignment force through which non-fundamental shocks
are transmitted across assets.

Employing the same calibration, I numerically study the informativeness of both assets
when asset B’s price is also endogenous. If assets A and B are perfectly symmetric and
have the same size, arbitrage strength monotonically increases the informativeness of both
prices. As asset B becomes larger, its informativeness continues to increase monotonically
with arbitrage strength. Asset A’s informativeness, however, develops an interior solution.
With the level of noise implied by the estimates reported in Davila and Parlatore (2025),
maximum informativeness of asset A can be reached for relatively moderate differences in
size and arbitrage strength. As the size difference increases, the informativeness of asset B
rises only slightly, whereas the informativeness of asset A initially increases with arbitrage
strength but then declines sharply, eventually falling below its no-arbitrage level. These
results are consistent with evidence that informativeness is positively related to firm size
and liquidity in the cross-section and has increased among S&P 500 firms while declining
outside the index (Bai et al., 2016; Davila and Parlatore, 2025). The model proposes a
mechanism for these patterns: small assets tend to be contaminated by noise originating
from large assets, whereas large assets benefit from information aggregation from smaller
assets. At the same time, their size protects them from the alignment forces through

which the noise-contamination channel operates.



The model builds on the literature studying the aggregation of dispersed informa-
tion initiated verbally by Hayek (1945), formalized mathematically by Grossman (1976),
and extended by Hellwig (1980) and Diamond and Verrecchia (1981), who show the
necessity of noise for prices to aggregate information. Admati (1985) is probably the
closest paper to the present one. The paper extends noisy rational expectations equi-
libria to multi-asset markets and contains elements reminiscent of both the aggregation
and noise-contamination channels studied here. For example, Section 4 shows that an
increase in one asset’s price can lead investors to lower their expectation of its payoff
because a related asset’s price remains unchanged. Section 5 shows that noise associated
with a single asset can prevent other assets from becoming fully revealing. The present
paper differs by explicitly studying the trade-off between information aggregation and
noise contamination as relative-value arbitrage strengthens.

The social value of price informativeness comes from the feedback effect, whereby
corporations use their own stock prices to learn about fundamentals or to incentivize
management. For reviews of this literature, see Bond et al. (2012) and Goldstein (2023).
For empirical evidence on the feedback effect, see Chen et al. (2007) and Edmans et al.
(2012). In the present paper, greater informativeness may be assumed to improve the
unconditional mean payoff of asset A by improving managerial decisions. I abstract
from explicitly modeling how a decision maker observing the price subsequently affects
fundamentals, which may create asymmetries in arbitrageurs’ positions (see Edmans et al.
(2015)).

Other papers have found ambiguous effects of arbitrage on social welfare. Gromb
and Vayanos (2002) show that while arbitrage improves investors’ welfare by providing
liquidity, in some cases a reduction in arbitrageurs’ positions can be Pareto improving.
Dugast and Foucault (2018) show that the growing use of rapidly produced, low-precision
signals can crowd out slower fundamental analysis, reducing the long-run informativeness
of stock prices.?

Relative-value arbitrage, where arbitrageurs rely primarily on prices, can take the form
of simple pair trading between assets with related payoffs (see Gatev et al. (2006)), twin
stocks (see Rosenthal and Young (1990); Froot and Dabora (1999)), or closed-end funds
(see Lee et al. (1991); Cherkes (2012)). The dot-com era Negative Stub Values provide a

2See also Foucault et al. (2017).



local example in which stronger arbitrage may have reduced price informativeness: parent
firms holding highly traded internet-related subsidiaries traded below the market value of
their stake in the subsidiary (see Cornell and Liu (2001); Mitchell et al. (2002); Lamont
and Thaler (2003)). Stronger relative-value arbitrage, by aligning parent prices with noisy
subsidiary prices, may have reduced the informativeness of parent prices. More broadly,
many beta-sorted portfolios and statistical arbitrage strategies can be interpreted as
forms of relative-value trading that exploit statistical relationships extracted from prices
and other public information, rather than new information about fundamentals not yet
reflected in any price.

The rest of the paper proceeds as follows. Section 2 presents the model. Section
3 derives equilibrium prices and informativeness. Section 4 studies the relation between

arbitrage and informativeness. Section 5 endogenizes asset B’s price. Section 6 concludes.

2 The Model

There are two periods, ¢t = 0,1. The market consists of one riskless asset and two risky

assets, A and B.

2.1 Assets

The gross risk-free rate is equal to one. The two risky assets A and B are traded at t = 0,

are in fixed supply, and have the following terminal payoffs at ¢t = 1:

Oa1 =040+n40, 01 =080+ 1080,

where 04 and 0p are constants, and 14 and 7p are shocks realized at ¢ = 0.

The payoff innovations are jointly normally distributed:
NAo ~ N(07 T77_7}4)7 B, ~ N(07 T;é)a

where 7, 4 and 7, p denote precisions.> The covariance between Nao and np g is

COV(nA,O) 773,0) =pP (TT],ATn,B)_l/Qa

37',,7A = 1/Var(na,) and 7, g = 1/Var(ng,).



where p denotes the correlation between 14 and np .

2.2 A- and B-investors

Markets are segmented, with two non-overlapping continua of investors: the A-investors
only invest in asset A and the riskless asset, and the B-investors only invest in asset B
and the riskless asset. This assumption is justified by investors’ specialization and creates
a role for arbitrageurs who trade across markets.

The A-investors have unit mass, us = 1, while the B-investors have much larger
mass, g > pa. The mechanism described in the model emerges from asymmetries
between asset A and asset B.° In the paper, I study the case where arbitrageurs have
different price impact because asset B’s market contains many more investors than asset
A’s market. Making this asymmetry strong simplifies exposition. Asset A can be thought
of as a local firm, while asset B can be thought of as a heavily traded portfolio such as
the S&P 500.

Each group of investors k € {A, B} has CARA preferences with risk-aversion param-

eter 7, and terminal wealth Wj, ;. They solve

max E [—e Wkt | T o]
q}c,()

subject to

Wit = Wi + Gho(k1 — Do),

where W), o is initial wealth, q,i’0 is the number of shares held, and py o is the price.
Their information set Zj,  contains 60y, a private signal about 7, o, and heterogeneous

priors 7 . The private signal is

7 _ 7
550 = Mk,0 T €k 0

4See Gromb and Vayanos (2002) for a similar segmentation assumption, and Merton (1987) for an
example where investors specialize in a limited number of firms.

5 Appendix B shows that, in the perfectly symmetric case, arbitrage monotonically improves informa-
tiveness. Once symmetry is broken, however, for example through asymmetric price impact or different
noise variances, this monotonicity result no longer holds.



i -1 : :

where €4 o ~ N (0, 7'57,{). Heterogeneous priors satisfy
i i

Mo = k0 T Eng o

where ngj ~ N(O,Tn_’]i) and e} ~ N(O,Tﬂ__’i). The terms €., ; and €}, , represent id-
iosyncratic noise. All idiosyncratic terms are mutually orthogonal across investors ¢ and
assets k, and are orthogonal to fundamentals.

The term ngj is common across investors. It represents aggregate sentiment and
acts as noise, preventing prices from being perfectly revealing about payoffs. The choice
of modeling noise through aggregate priors is not critical for the results derived in this
model. An analogous framework could instead be written with supply shocks. In that
interpretation, aggregate sentiment can be viewed as supply-driven variation in discount

rates that is not separately identifiable from fundamentals.

From CARA-normality, the demand for each group of investors k € {A, B} is

QIi,O = Si(Oro + HkSZ,o + (1 - Fék)fhi,o — Pko), (1)
where
Ts k
K g R S — 2
g Ts,k + Tr.k ( )

is the Kalman gain, that is, the weight investors put on their private signal, and

Sk _ Ts,k + Trk (3)
Yk

is the price sensitivity of investors in market k. Higher precision of private signals or

heterogeneous priors increases price sensitivity, while higher risk aversion decreases it.

2.3 Arbitrageurs

There is a continuum of arbitrageurs who can invest in both asset A and asset B, as
well as in the riskless asset. They do not receive private signals about fundamentals and
instead engage in statistical arbitrage based on price information alone.

Arbitrageurs have unit mass, a1, = 1, and are small relative to the mass of B-

investors, pp > pap. Taking the example where asset B represents the S&P 500, this



assumption reflects the idea that relative-value arbitrageurs represent only a small fraction
of investors in a central market.

They have CARA preferences with risk-aversion parameter £, and terminal wealth
Warb,1. They solve

max F [—e‘ﬁw“b’l | Iarb,o]

q;rb,O
subject to
) /
Warb,l = Warb,O + (qarb,o) (91 - pO)a
where
7
i qA,arb,O 91471 Pao
Qarb,0 = . ) 91 = ) bo =
T
4B arb,0 0B, PB.o

Their information set Z,p o contains the unconditional mean payoff vector (6,), prices
(po), and the aggregate position of the arbitrage sector. Arbitrageurs are also assumed
to know the price sensitivities of other investors and the joint distribution of payoffs and
equilibrium prices. The inclusion of the aggregate position of the arbitrage sector in the
information set is justified by the identical information and preferences of arbitrageurs,
which, by symmetry, allow them to deduce the position of the sector as a whole.

From CARA-normality, arbitrageurs demand is

Tarvo = €05 (00 + Elno | Zarn o) — po) (4)
where
9,4, NA,
91 = 90 + Mo = 0 + 0
(913,0 71B,0

and Z;'i is the posterior precision matrix of the unobservable payoff innovations.

3 Equilibrium

3.1 Equilibrium Prices

Assets A and B are in fixed per-capita supply Q4 and @), respectively. Since the mass
of A-investors is normalized to one, total supply of asset A is equal to Q4. By contrast,

the mass of B-investors is g, such that total supply of asset B is equal to ug@p. Thus,



the supply of asset B scales proportionally with the size of its market.
Market clearing for asset A yields

1 1
QA - / qAZA,O di + / qi},arb,o di
0 0
1 .
= SaT4,0 — Sapao + / T arb,0 A
0

where, by the law of large numbers, the idiosyncratic components average out in the

cross-section of investors, such that

Tao = KaNapo+ (1 — Ka)nap. (5)

Solving for the equilibrium price gives

1

1 ; .
+ TA0 + S qz,arb,o di. (6)
A Jo

e
A0 SA

Market clearing for asset B yields
KB 1
1EQp = / Qo di + / B ,ar,0 41
0 0
1 .
= 1pSprpo — UBSEPBO + / 4B,arb,0 4
0

where, by the law of large numbers, the idiosyncratic components average out in the

cross-section of B-investors, such that

rpo = kpNeo+ (1 —Kkp)np. (7)

Solving for the equilibrium price gives

@ ot / 4 di
PBO =~ TZBoT —(5— 4B ar 2.
Sp 1sSe Jo Biarb0

Taking the limit as ug — oo, arbitrageurs have vanishing price impact on asset B, and

_9s

Sp

DB + ZRo. (8)

Arbitrageurs know the aggregate position of the arbitrage sector and the price sensi-



tivities of other investors, allowing them to infer x4 o and 2. These variables constitute
a sufficient statistic for the vector of payoff innovations ry. Arbitrage demand in equation

(4) can be rewritten:
G = & (S4Bl | 20] = 35400 — 60)) (9)
The vector of informational components extracted from prices is
xo = Kng + Np.

where

T K 0 1—kKa)n
o = A0 ’ K — A ’ o 74,0 ’ N, = ( A) A0

TB,o 0 kB 1B,0 (1 —kp)npo

with Ny ~ N(0, R).

Using Bayes’ rule, the posterior distribution of 7y conditional on xy satisfies
p(mo | zo) o< pzo | 10) p(10)-
Under normality, matching quadratic and linear terms yields

271

nlz

=%,'+ K'R'K, 2Bl | o] = K'R™ .

The A-component of arbitrage demand is

Qorpon = 5_1( = A
ar - T N9 _—1+*AD0
b4 (1-— /iA)2Tn7114
2
+ | 2= + Oa0 — 10
1—p* (1- m)%,;;] (a0 = Pao) (10)
_ P(TnvATn,B)l/Q

1= 2 (0B — pB,o)) .

A full derivation is provided in Appendix A.
Because arbitrageurs have unit mass and symmetric information and preferences,

individual and aggregate arbitrage demand coincide. Substituting arbitrage demand from

10



equation (10) and the equilibrium price of asset B from equation (8) into equation (6),

and solving for the price of asset A, yields

KA p(Tn,ATn,B)l/Q
Tao+ A4 {(1—/%)2%}4%4’0 T 1—p? LB,0

Pao = 0a0— da+

n,

T K2
1 + )\A |:127’:2 (1HAI)427_}4:|

where ( /2
Q Ty, ATy, Q

PR i (12

T, ’A H2

1 + )\A |:1sz (1—HAI)42Tn,}4:|
where
671

Ay = 5 (13)

represents the strength of arbitrage, or more technically, the relative risk-bearing capacity
of arbitrageurs. S4 is the price sensitivity of A-investors. As defined in equation (3), it
is equal to the sum of the precision of private signals and heterogeneous priors divided
by investors’ risk-aversion parameter. The greater Sy, the smaller A4, and the lower the
effect of arbitrage trading on the price of asset A. Conversely, the greater arbitrageurs’
risk-bearing capacity, the greater A4, and the stronger the effect of arbitrage trading
on the price of asset A. When Ay — oo, the relative strength of arbitrage is infinite.
This case corresponds to a frictionless environment in which arbitrageurs can perfectly
diversify and face no constraints. The main object of the paper is to understand how A4
influences the informativeness of the price of asset A.

The equilibrium price of asset A is composed of the observable payoff component 64,
an equilibrium discount ¢4, and a weighted combination of informational components
extracted from prices about payoff innovations. The dependence of the price of asset A
on the informational component of asset B is governed by the correlation coefficient p.
When p > 0, two forces emerge as arbitrage strength, A4, increases: one force tends to
increase the informativeness of p4 o, while the other can reduce it.

The first force is information aggregation: using an additional signal from asset B
allows arbitrageurs to improve the informativeness of asset A’s price. The second force is
price alignment: exploiting inconsistencies in prices between both assets can lead noise

from asset B’s price to contaminate the price of asset A. The next subsection defines
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the equilibrium informativeness of the joint price system and of asset A’s price. The
following section then studies how arbitrage strength A4 and the correlation parameter
p affect this informativeness.

The equilibrium discount ¢4 is also a weighted combination of the discount that asset
A would have in autarky and the discount implied by arbitrageurs’ valuation. When

A4 — 00, isolating the arbitrage component yields

/’(Tn,ATnJB)l/2 QB

. 1—p2 Sp
lim ¢4 = . 2 =
Ap—00 Tn,A Ka
1—p2 (l—nA)Q‘ryzlA

The derivative of this limit with respect to p is positive whenever Qg > 0. In the example
where asset B represents the S&P 500, this implies that, when arbitrage is very strong,
assets whose payoffs are more correlated with this central and highly traded asset carry

a larger equilibrium discount.

3.2 Equilibrium Informativeness

I define the joint informativeness of the price system as

[p = COV(TIMPO)I Var(pO)il COV(UOaPO)-

The intuition for this informativeness measure is discussed below in the scalar case of

asset A.

Proposition 1. Relative-value arbitrage reallocates information across prices but does

not change the informativeness of the joint price system.

Proof. The equilibrium price vector is an affine transformation of the vector of informa-
tional components:

po = ¢+ Hxy,

where ¢ is constant and H is a nonsingular matrix determined by equilibrium. Since

affine constants do not affect covariance matrices,

Cov (10, po) = Cov(no, zo)H', Var(po) = H Var(xg)H'.
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Therefore,
I, = Cov(ny,xzo)H' (H Var(az:o)H’)_1 H Cov(xg, )

= Cov(no, o) Var(xo)_l Cov(xg, no)

Thus, the informativeness of the joint price system is invariant to the equilibrium trans-
formation induced by arbitrage. Relative-value arbitrage changes how information is
allocated across individual prices, but it does not create or destroy information at the

level of the joint system. O

For relative-value arbitrage to have social value, one must assume that the price
system contains information unavailable to corporate decision makers, and that these
decision makers rely primarily on the price of their own firm.% If they are instead able to
extract information from the full price system, then relative-value arbitrage is redundant,
as it does not increase the total amount of information available to decision makers and
therefore does not improve the real allocation of capital. Because asset B is assumed to
be sufficiently large for arbitrage to have no impact on its price, its informativeness is
exogenous, and relative-value arbitrage affects real outcomes only through changes in the
informativeness of asset A’s price. To allow arbitrage to affect real outcomes, suppose
that 640 depends on the informativeness of asset A’s price. In that case, allocating
information across prices can affect firms’ investment decisions, and therefore expected
payoffs across states of the economy.”

The informativeness of the price of asset A is defined as

_ COV(”A,O, pA,0)2
4 Var(pay)

7, (14)
This informativeness measure corresponds to the R? of the simple regression of payoff
innovations on prices, or equivalently of prices on payoff innovations, up to a scaling
factor equal to the variance of payoff innovations, which is unaffected by arbitrage. The

measure is written in this form rather than directly as an R? only to simplify the algebra.

6See Bond et al. (2012) for a review of how information embedded in stock prices can affect the
allocation of capital.

"“[[Jnvestment is an option on information, and firm value embeds the value of this option” (Bai
et al., 2016). See also Goldstein et al. (2013), where the capital provider’s expected surplus is maximized
when price informativeness is highest.
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Since informativeness is scale invariant, we can compute it using

T :COV(UA,myA,o)2
P Var(yA,O) .

where
1/2
P(Ty,ATy.B)
Tapo+ AT A5

KA
- T . 16
A I 1o

Ya0 = Tao + Aa

The term x4 corresponds to the informational component generated by the A-
investors. The component multiplied by the arbitrageurs’ relative strength parameter
A4 captures the linear combination of price signals x4 and xp toward which arbitrage
pulls the price of asset A as arbitrage becomes increasingly strong. When arbitrage is
initially weak, an increase in arbitrage improves price informativeness by aggregating an
additional independent signal from asset B. However, beyond some point, stronger ar-
bitrage need not further improve the informativeness of asset A. This is studied in the
next section. A full derivation of informativeness in terms of primitives is provided in

Appendix A.3.

4 Arbitrage and Informativeness

4.1 Optimal Arbitrage for Informativeness

I first study the effect of a marginal increase in arbitrage when arbitrage is absent. Start-
ing from the informativeness measure defined in equation (15), I evaluate its derivative
with respect to Agq at A4 = 0. To simplify the analysis, I study log(Z,,), which by
monotonicity preserves the sign of the derivative:

dlog(Z,,) 2kp0*(1 — Ka)’T, 4

= > 0. 17
a0 (U= p?)rar )y [FAT, 4+ (1 — Ka)?7, 4] 17

Thus, informativeness initially increases with arbitrage intensity.

Proposition 2. When arbitrage is absent and p # 0, introducing a marginal amount of

arbitrage always increases the informativeness of asset A’s price.

From equation (17), we see that arbitrage can improve informativeness only when

p # 0. This isolates the channel through which relative-value arbitrage improves the
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informativeness of asset A: it aggregates independent information contained in the price
of asset B. When p = 0, the price of asset B contains no information about asset A’s
payoft innovation, and relative-value arbitrage has no effect on the informativeness of

asset A’s price.

Corollary 1. Arbitrageurs who observe only the price of asset A cannot improve the

informativeness of asset A’s price.

This corollary follows from Proposition 1 applied to the case where the price system
contains only one price. The case p = 0 in equation (17) provides an equivalent intuition:
when asset B’s payoff is uncorrelated with asset A’s payoff, observing the price of asset
B is informationally equivalent to not observing it at all. If arbitrageurs observe only the
price of asset A, equilibrium trading cannot introduce new information about 74 beyond
what is already embedded in p4.® Thus, arbitrageurs observing only prices can improve
informativeness only by aggregating information contained in other prices with correlated
payoffs.

I next compute the arbitrage strength that maximizes informativeness. The first-order

condition with respect to A4, the relative risk-bearing capacity of arbitrageurs, yields

kp(l— /1,4)27'7;1 7;113(1 —p?)

ka(l — Kp) [(1 — f@B)TT;g — /@37'77_71 (1— ,02)] '

Ny = (18)
Stronger arbitrage always improves informativeness when there is no positive interior
solution for the optimal arbitrage intensity, that is, when A% < 0. This condition is

characterized in the following proposition.

Proposition 3. Relative-value arbitrage monotonically improves informativeness when-
ever the variance of noise in asset B is sufficiently small relative to the residual indepen-

dent component of payoff variation:

1— KRB

-1
T’I’L,B <

The intuition is as follows. Stronger arbitrage pulls the information content of asset

A’s price toward a linear combination of price signals x4 and zp appearing between

8 Arbitrage will only reduce volatility without affecting informativeness.
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brackets in equation (16). Two forces affect the informativeness of this linear combina-
tion: (1) information aggregation, which, as discussed above, increases informativeness by
aggregating an additional signal, and (2) noise contamination, which decreases informa-
tiveness. The noise-contamination effect is driven both by the amount of noise present in
asset B and by how strongly arbitrage pulls the price of asset A toward the price of asset
B. The component of asset B’s payoff variation that is independent of asset A’s payoff
(7, 5(1 — p?)) acts as a countervailing force that limits how strongly arbitrage pulls the
price of asset A toward the price of asset B. When the variance of noise in asset B (7, 5)
is sufficiently small relative to this countervailing force, the information-aggregation effect
always dominates the noise-contamination effect, and stronger arbitrage always increases
informativeness of the price of asset A. However, when the amount of noise present in
asset B’s price is sufficiently large, and the payoffs of assets A and B are sufficiently
correlated, stronger arbitrage can eventually deteriorate the informativeness of asset A’s
price.?

From the numerator of the optimal relative risk-bearing capacity in equation (18), we
see that a larger noise variance in the price signal of asset A ((1—k4)?7, ) makes stronger
arbitrage more beneficial. Intuitively, when asset A’s own price signal is noisy, incorpo-
rating information extracted from asset B’s price becomes more valuable. As a result, a
higher level of arbitrage is required before the noise-contamination channel outweighs the
information-aggregation channel. The presence of 7, 5(1 — p?) in the numerator can be
understood as a risk-scaling factor: when the payoffs of both assets are less correlated,
arbitrageurs’ relative risk-bearing capacity must mechanically increase to maintain the
same level of equilibrium informativeness. Finally, all terms are multiplied by the scaling
factor ﬁ When kg is large, investors in asset B place more weight on payoff sig-
nals, strengthening the benefits of stronger arbitrage through the information-aggregation
channel. Conversely, when k4 is large, investors in asset A place more weight on payoff
signals, making stronger arbitrage more likely to deteriorate an already informative price

through the noise-contamination channel.

To calibrate the model, I use the relative informativeness measure proposed by Davila

9nterior solutions also exist when the price of asset B is endogenous. In the symmetric case where
assets A and B have the same size and the same investor price sensitivity (Sp = Sa), arbitrage mono-
tonically improves informativeness. Some asymmetry, such as differences in size (up > pa) or investor
price sensitivity (Sg > S4), is therefore necessary for an interior solution to emerge. See Appendix B.
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and Parlatore (2025):

COV(77A,0, pA,0)2
Var(pao) Var(nao)

R127A = Tpalp, = (19)
This measure is the informativeness measure defined in Equation (14) scaled by the pre-
cision of the payoff of asset A, or, equivalently, the squared correlation between p4 o and
Nap- For U.S. firms, Dévila and Parlatore (2025) estimate a mean relative informativeness
of 2.61% and a median of 2.34%. They show that relative informativeness corresponds to
the weight a Bayesian observer would place on an unbiased signal extracted from prices
when learning about future payoffs. Thus, a relative informativeness of 2.61% implies that
a Bayesian observer would place only 2.61% weight on the information extracted from
prices and 97.39% weight on prior beliefs. In the benchmark calibration with k4 = 0.5
and Ay, = 0, a one-dollar increase in the price of asset A corresponds to a two-dollar in-
crease in the unbiased signal extracted from the price. Consequently, a Bayesian observer
would increase expected payoff by 2 x 0.0261 = $0.0522, indicating that prices are highly
noisy.

Figure 1 plots the relative informativeness of asset A’s price on the vertical axis as
a function of arbitrage strength A4 on the horizontal axis for four different levels of
payoff correlation. I calibrate the model such that the relative informativeness of asset B
matches the mean estimate of 2.61% reported by Davila and Parlatore (2025). Assuming
an asset-B investor Kalman gain on the private signal of kg = 0.5, matching this level
of relative informativeness requires payoff variance to be small relative to noise variance.
Specifically, I set 7, é = 1land 7, ]13 = 37. To isolate the effect of arbitrage on relative
informativeness, I assign the same primitives to asset A. Consequently, when arbitrage
is absent (A4 = 0), both assets have the same level of relative informativeness.

Consistent with Proposition 2, we can see that when arbitrage is absent (A4 = 0),
introducing a marginal amount of arbitrage increases relative informativeness of asset A.
From Proposition 3, kg = 0.5, T,;jlg = 1, and 7'7;}9 = 37 imply that there is no value
of p for which no interior solution exists. As shown in Figure 1, all curves attain an
optimal level of relative informativeness for arbitrage strengths ranging from 0.5 to 1.5.
When arbitrageurs have roughly twice the risk-bearing capacity of A-investors, relative
informativeness returns to the level observed in the absence of arbitrage. As arbitrage

strength increases further, the relative informativeness of asset A falls below its no-

17



arbitrage level. Thus, the amount of noise required to match the empirical estimates of
Davila and Parlatore (2025) implies that the noise-contamination channel can dominate

the information-aggregation channel even for moderate levels of arbitrage strength.
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Figure 1: Equilibrium relative informativeness of asset A’s price as a function of arbitrage

2
strength A4. Relative informativeness is defined as R = 7, 47, = Vi?;i"?)’({}i ;’(Si - The

calibration matches the mean relative informativeness reported by Davila and Parlatore
(2025). The parameters are k4 = rip = 0.5, 7, 4 =7, 5 = 1, and 7, 4 = 7, 5 = 37. The
figure reports results for payoff correlations p € {0.2,0.4,0.6,0.8}, spanning a range from
moderate to high fundamental comovement.

4.2 Optimal Payoff Comovement for Informativeness

The payoff correlation between assets A and B has two contradictory effects. First,
when p = 0, relative-value arbitrage has no effect on the informativeness of prices.
When p > 0, some amount of relative-value arbitrage increases informativeness through
the information-aggregation channel. However, a greater p also strengthens the noise-
contamination channel, increasing the parameter space in which stronger arbitrage dete-
riorates informativeness.

Unlike the analysis of arbitrage strength in the previous subsection, studying the effect
of p through closed-form comparative statics does not lead to a particularly transparent

characterization. Although interior solutions can be derived analytically, the resulting
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expressions are cumbersome and provide little additional intuition. I therefore study the
relationship between payoff comovement and informativeness numerically.

Figure 2 plots, on the vertical axis, the relative informativeness of asset A’s price
as defined in (19) as a function of payoff correlation p on the horizontal axis, for four
different levels of relative arbitrage risk-bearing capacity A 4. When arbitrageurs’ relative
risk-bearing capacity is smaller than that of asset-A investors, correlation with asset B
always improves relative informativeness. For A4 = 0.5, where arbitrageurs have half
the risk-bearing capacity of asset-A investors, the optimum is reached at a correlation
of approximately p = 0.8. As arbitrageurs’ relative risk-bearing capacity increases, the
correlation that maximizes relative informativeness decreases, as illustrated by the curves
for A\, =1 and A4 = 2. For \4 = 3, correlation with asset B reduces the relative infor-
mativeness of asset A’s price. In this case, the noise-contamination channel dominates

the information-aggregation channel.
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Figure 2: Relative informativeness of asset A’s price as a function of payoff correlation
p for different levels of arbitrageurs’ relative risk-bearing capacity. The parameters are
ka = kp = 0.5, 7'17”/14 = Tn”}g =1, and TH’;‘ = 7,5 = 37. With this calibration, asset B,
and asset A when A4 = 0, match the mean relative informativeness estimated by Davila
and Parlatore (2025).

Let us assume that asset B is a central benchmark asset such as the S&P 500. Most
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assets’ payoff correlations with such an asset are likely to lie between 0 and 0.5. From
Figure 2, this is a region in which greater payoff correlation reduces informativeness for
sufficiently strong levels of arbitrage. Thus, idiosyncratic payoff variation will tend to be
positively related to informativeness. Durnev et al. (2003) find that firms with greater
idiosyncratic return variation tend to be more informative about future earnings. Other
papers also document a positive relationship between idiosyncratic variation and infor-
mativeness, such as Chen et al. (2007) and, more recently, Davila and Parlatore (2025),
although the latter finds only a modest effect.l® One interpretation of these findings is
that idiosyncratic variation protects prices from the noise-contamination channel. In the
model, a larger idiosyncratic component limits the extent to which arbitrage pulls an

asset’s price toward correlated assets and their associated noise.!!

5 Endogenous Asset B

When asset B’s price is endogenous, that is, when the size of its market is finite (up < 00),
its informativeness is also affected by arbitrageurs’ trading. In the symmetric case
(ta = pp), neither asset admits an interior solution, and stronger arbitrage always in-
creases informativeness. This result is demonstrated in Appendix B. More generally,
whenever pup > pa, asset B also has no interior solution. For the larger asset, the
information-aggregation channel always dominates the noise-contamination channel, so
stronger arbitrage unambiguously increases its informativeness. However, because it is
the larger asset, arbitrage also affects its price less. In the limit as ug — 0o, the price of
asset B becomes exogenous to arbitrageurs’ trading activity.

Making asset B endogenous substantially complicates the analytical expressions. I
therefore study the model numerically and simulate how the relative informativeness of
assets A and B evolves with their relative size pp/ua and arbitrage strength A under the
assumption that investors in assets A and B have the same price sensitivity (S4 = Sg).
Table 1 reports the relative informativeness of both assets for different values of pg/pa

and A. The calibration matches the mean relative informativeness reported by Davila

10Relatedly, Dévila and Parlatore (2023) find that stocks with high idiosyncratic volatility tend to
exhibit higher comovement scores, a measure designed to identify whether volatility is more likely to
reflect informativeness rather than noise.

"The interpretation of idiosyncratic return variation as a measure of informativeness has also been
challenged. See, for example, Hou et al. (2013).
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Table 1: Relative informativeness of assets A and B for different levels of arbitrage
strength and asset-size asymmetry. The table reports relative informativeness measured
as R (in percent). The parameter pip/pa denotes the relative size of asset B. When
pup/ia =1, both assets are symmetric. As pp/pa increases, the price of asset B becomes
progressively less affected by arbitrage, converging toward the pinned-B benchmark. The
calibration matches the mean relative informativeness reported by Davila and Parlatore
(2025). The parameters are k4 = kg = 0.5, 7'77;11 = n’}g =1, and 7'7;114 = 7'7;13 = 37. The
payoft correlation is set to p = 0.20.

A
up/pa  Asset 0 05 1 2 3 5 8 10 50 100

1 A 263 269 2771 272 273 273 273 2.73 273 2.73
B 263 2.69 271 272 273 273 273 273 273 2.73
10 A 263 271 273 270 262 248 235 230 246 261
B 263 264 264 265 2.65 265 266 2.66 2.68 2.70
50 A 263 2.71 273 267 253 222 188 1.73 142 1.71
B 2.63 263 263 264 264 2.64 2.64 2.64 2.65 2.65
100 A 263 271 273 266 251 218 1.79 1.62 1.09 1.24
B 2.63 2.63 263 263 2.63 263 263 2.63 264 2.64
500 A 263 271 273 266 250 213 1.71 1.52 0.80 0.75
B 2.63 263 263 263 263 263 2.63 2.63 2.63 2.63
1000 A 263 271 273 266 250 213 1.70 1.51 0.76 0.68
B 2.63 263 263 263 263 2.63 2.63 2.63 2.63 2.63

and Parlatore (2025). The parameters are k4 = kg = 0.5, 7',;}1 = 7'7]_’% =1, and 7'7;114 =

T ]13 = 37. The payoff correlation is set to p = 0.20 to be representative. For higher
payoft correlations, the pattern shown in Table 1 becomes stronger.

When pp/pa = 1, the relative informativeness of both assets A and B increases
monotonically with arbitrage strength A, consistent with the result derived in Appendix
B for the symmetric case. It is only as up/pa increases that the noise-contamination
channel generates an interior solution for asset A, while the gains in relative informa-
tiveness for asset B become progressively smaller. When A becomes very large, relative
informativeness converges to the case in which arbitrageurs are effectively risk-neutral
and set both prices entirely based on their price signals, leading to informativeness levels
that are higher than in the absence of arbitrage. At the same time, Table 1 shows that
moderate to high levels of arbitrage can substantially reduce the informativeness of asset
A, often pushing it below its no-arbitrage level.

One of the stable findings in the literature on price informativeness (Bai et al., 2016;

Davila and Parlatore, 2025) is that measures of size and liquidity are positively related
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to informativeness. Large and liquid firms tend to be more informative about future
payoffs than small and illiquid firms. The model offers a potential mechanism for this
pattern. For small and illiquid firms, the noise-contamination channel is more likely to
dominate the information-aggregation channel. When a large and liquid asset experiences
a non-fundamental demand shock, arbitrage can transmit part of this shock to smaller
and less liquid assets, contaminating their prices. By contrast, smaller assets can still
provide information about the payoffs of larger assets, while the larger assets’ size protects
them from these alignment forces. As a result, the noise-contamination channel never

dominates the information-aggregation channel for sufficiently large and liquid assets.

6 Conclusion

This paper studies how relative-value arbitrage affects price informativeness when arbi-
trageurs observe only prices. While arbitrageurs cannot create information beyond what
is already jointly embedded in the price system, they can reallocate information across
individual prices. Relative-value arbitrage therefore has two opposing effects on infor-
mativeness. By aggregating information contained in related assets’ prices, arbitrage
can improve informativeness. At the same time, by aligning prices, arbitrage can also
transmit noise across assets and reduce informativeness.

The paper shows that whether stronger arbitrage improves or deteriorates informative-
ness depends on the relative importance of these two forces. When related assets contain
relatively little noise or sufficiently large independent payoff variation, the information-
aggregation channel dominates and stronger arbitrage improves informativeness. Con-
versely, when highly traded benchmark assets are subject to substantial noise pressure,
stronger arbitrage can contaminate the informativeness of related assets’ prices.

At the level of the joint price system, relative-value arbitrage does not create informa-
tion. Its social value instead comes from reallocating information across individual prices
when economic agents rely primarily on their own stock price to make decisions. More
broadly, the paper suggests that arbitrage based primarily on statistical relationships
extracted from prices may differ fundamentally from arbitrage based on new information
about fundamentals. While the latter introduces new information into prices, the former

primarily redistributes information and noise already embedded in the price system.
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A  Proofs

A.1 Arbitrageurs’ Investment Positions

Arbitrageurs choose positions

Gary = § 201 (B0 + Elno | o] — po) (20)

=¢! (Z;\iE[UO | 20] — E;ﬁ(Po - 90)) : (21)

We compute the products E;‘;E Mo | zo] and E;ﬁ:(po —0p). The signal vector satisfies

o = Kno + No, (22)
where
TAp ka 0 14,0 (1 —ra)nap
Ty = ) K = ) o = y NO =
TBo 0 kg 1B,0 (1 — KkB)nBo
with Ny ~ N(O, R).
The noise covariance matrix is
1— k)27t 0
R — ( A) n,A (23)
0 (1—kp)*1, 5

The posterior distribution of 7y given x satisfies

p(o | o) o< p(zo | o) p(mo)- (24)
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Under normality, the posterior density is

1 1
p(no | xo) x exp (—5(% — Kno)' R (zo — Knpo) — —7762;1770>

2

1
X exXp (—5 (%(2;1 + K'R™'K)ny — 2776K’R‘1x0)) .

Matching quadratic and linear terms yields

Z_l

nlz

vl I p—1 -
=3,'+K'R'K, %,

We can write

Z;ﬁ?E[no | J,’o] = K/R_ll’o

KATA,0
(1—ra)27,
KBZB,0
(1-kB)27,

)

E;ﬁc(Po — ) = (2;1 + K'R7'K) (po — 6o)

—1

n,B + ”124 _9(7'71714777,13)71/2 0
D (1—ka)2T, Y D Pao —Vapo
_1/9 -1 2
p(Ty,aTy,5) /2 Tn,A + KL 9
- = B,0 — YB,0
D D (1—rp)°7, & DB, ;

where

D = det(%,) = Tn_,im;}g(l —p%).

Using the first row, the A-component of arbitrage demand is

i -1 KA
= T o 1 7LA
qarb,A é' ((1 o KZA)2Tn’I]4 ,0

K

_l_

T77A
) + 9 _
1— pg (1 _ ffA)27—n’114] ( A0 pA,U)

1/2
Ty, ATy,
- %(93,0 —pB,o))

The arbitrageurs’ demand for asset B is obtained symmetrically.
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A.2 Proof of the Equilibrium Price of Asset A

The market clearing condition for asset A at time ¢t = 0 is

Qa = 54040+ Ta0—Dpap)

_ RA
v —A
§ ((1 N Tao
- (2 (34)
LE I = ] (64,0 —Dpayp)

+

1 — p? (1—/1,4)%' !

Tn AT 1/2
- %(93,0 - pB,o))-

We assume that the market for asset B is very large (up — 00), such that arbitrage

has a vanishing impact on its price. Thus, the price of asset B is pinned solely by the

B-investors and is given by

PBo = QB,() - g— + ZBpo- (35)
B
Let
5—1
Ag = —.
A S,
Solving for pa o gives
Tap+ Aa {Wﬂm,o + %xao]
n,A
pao ="040—ba+ : (36)
Tn A "{A
1 + )\A [ (1HA)27—T:}4:|
where ( /2
QA P\Tn,ATn,B) '~ QB
Pa = M : (37)
Tn, A I’ii
1 + )\A |i (1KA)277L’}4:|
_— 1/2
1lmpAo—3Ao—¢A+ (TWA) TR (38)
7/]7
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A.3 Proof of Equilibrium Informativeness

The informativeness of asset B is not affected by arbitrage. The informativeness of asset

A is defined as

C 2 C 2
T,, = Var(Elaq | paol) = omaPao)_ Covlian. vao)

Var(pao) — Var(yao)
where pa is affine in y4 and
Ka p(Ty,aTy,8)"°
=2a0+ A + x
YA A0 A (1— A)27—n_114 A0 1— 2 B,0

= (14 Aaa)zao+ Aabxpy,

with
Ka b— p(Tn,ATn,B)l/Z

a@=—
(1- I@'A)2TT;114 1—p?

We compute Cov(na,ya0) and Var(yap). First,

Cov(na,0,Ya,0) = (14 Aaa) Cov(nae, 14,0) + Aab Cov(nao, T50)

= Cov(na,0,24,0) + Aa (aCov(nag, a0) +bCov(nae, xpo))-

Similarly,

Var(yao) = (1 + Aaa)® Var(z 40) + (Aab)* Var(zp,)
+ 2(1+ Xaa) Aab Cov(z a0, B0)
= Var(zao) + 24 (a Var(z ) + bCov(za0,2p0))

+ A\ (a2 Var(z.40) + b Var(xp) + 2ab Cov(x 4, 963,0)) .

Then

[(1+ Aaa) COV(T]A,m T40) + Aab COV(UA,O, IB,O)]Z

P4 (14 Aaa)? Var(zag) + A402 Var(zpg) + 2(1 + Aaa)Aab Cov(zag, 7o)

Using

Cov(na0,Tap) = HATT;iw
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COV(UA,O, wB,o) = H‘BP(Tn,ATn,B)_ma

Var(zap) = /@1247'1;}‘ + (1 - HA)zTni}éx,

Var(zpo) = /fQBTnf}B + (1 - /13)27;%3,
and

COV(Z’A,O, SL‘B,O) = HAHBP(Tn,ATn,B)il/Za

we obtain the following expression:

2
— kP2
|:<1 + )\A—U”Z;Tnz) 'LiA’rn,il + )\A 1622}

PA ( 2
K
<1+)\A(—Al> [4m 4+ (1= ka)’7, 4]

N

) (46)
o P Ty, ATy,B [ 2

+ A% (i- ) /1377;113 + (1 - /{B)27'7;]13]

2
+2 <1+>\A fia ) RARBP

(1 —ka)?7, 4 ey

Special Cases First, set the correlation between the payoffs of assets A and B to zero:

2
(1 ) o

IPA |p:0 = 2
(1 + /\A(I_H’:‘W) [/1124777_’}‘ +(1-— /iA)QT;ﬂ (47)
K%T;i

miT,;i +(1- I<LA)2T;A.

When p = 0, informativeness does not depend on arbitrage.

Next, consider the limit as the correlation approaches one. Since the expression is not
defined at p = 1, we study the limit p — 1. For any A4 > 0, the dominant terms in the
numerator and denominator are those of order (1 — p?)~2. Taking the limit yields

2 _—1_—1

. KTy ATy B
limZ,, = 12 0 . 48
pl PA [/@23777_% +(1-— /@B)QT;}B} (48)
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A.4 Proof of Optimal Risk-Bearing

Starting from the log of equation (45), and computing the first-order condition with

respect to A4, we obtain:

0log(Zy,) _ 9 a Cov(nao, £a0) +b Cov(nae, ©5o)
OXa (1+ Xaa) Cov(nao, xa,0) + Aab Cov(nao, Tpo)
2a(1 + Aaa) Var(zag) + 224b* Var(zp o) + 20(1 + 2X4a) Cov(z.a0, T50)

(14 Aaa)?Var(zap) + AN4b% Var(axp o) + 2(1 + Aaa)Aab Cov(zap, Zp0)
(49)

Solving this first-order condition for A4 yields:

b [ Cov(na0,xa0) Cov(zap, xp0) — Cov(nae, Tpo) Var(mA,o)}

ab [ Cov(na0,xB0) Var(zao) — Cov(nag, va0) Cov(xap, 56'370)]
+b? [Cov(nA,o, zpo) Cov(zan, xp0) — Cov(nao, Tao) Var(xB,o)]

Substituting the expressions for the moments derived above, we obtain the fully prim-

itive expression:

k(1 = k)21 hrb(1 = %)

Ay = ) 51
A ka(l — Kp) [(1 —KB)T;}B —fiBTn_é(l—pQ)] (51)

This solution is interior and positive when
(1-— mB)TR_JIB > HBT,VZI (1—p?). (52)

Let us prove that A% is a maximum. Starting from (49), and setting A4 = 0, we get

0log(Z, 260 (1 — K 277;1
Og( PA) _ - ip (2 — A) VA — > 0 (53)
OAa Aa=0 (1—p )’?ATn,A [“ATn,A + (1= ka) Tn,A]

When (52) holds, A% > 0 and the first-order condition has a unique positive solution.
Since the expression above shows that Z,, is initially increasing in A4, this stationary

point is a maximum.
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A.5 Proof of Optimal Correlation

Starting from equation (45), the informativeness of asset A is

(1 + Aaa) Cov(nae, Tao) + AabCov(nae, 25,0)]°

7, (p) = (54
p(P) (14 Aga)?Var(zap) + A4b% Var(apg o) + 2(1 + Aaa)A\abCov(z a0, 250) (54)
with
. KA o P(Tn,ATn,B)l/Q
= ————— 7 b=——75—,
(1— /@',4)27;%14 1—p
and
Cov(nao,2p0) = kpp(Tyatns) 2, Cov(zao, p0) = kakpp(TyaTys) 2

As b and both covariance terms contain p, it follows that I, , (p) depends on p only through
p?. Therefore, maximizing informativeness with respect to p is equivalent to maximizing
it with respect to p2.

Taking logs and differentiating,

dlog aI;; () _ 28‘22 log [(1 4 Aaa) Cov(nag, Ta0) + AabCov(nao, T50)]
862 log | (1 + Aaa)? Var(zag) + A40* Var(zp ) + 2(1 + Asa)Aab Cov(zay, 55370)]
(55)
Solving yields
2= (56)

where

11,2 .22 2
N =17, 4T, pRakpAa 27'17A nBF;AHB)\
+7, AT BF&AK,B(l—IiA) TT;A)\A

— A1 hkakp(l — ka)2T AN
n,A UB AVB A n,ANA
132
— 27, AT B“B(1 - ﬁA) (Tn,A)
-1 2 142
+ 7, aka(l — k) T BAA

+7—77_7A/€A(1 ) (1 — /13) nATnB)‘A' (57)
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and

11 2 12 -1_-1,2 2
D = nATnBIiAl{B)\ — 27, ATanAﬁBAA

+ T aTy pRaRB(l = £a)° T, 4 Aa

- 477;},7;);/41,453(1 = HA)QT;’}LX)\A

— 27, 47, phs(1 — ka)' (1, 4)°

C (L - ke

— 7'";1‘%;14(1 —k4)%(1 — kp)*T nATnB)\A
+ 7, BHB(l KA)ZT,;}L‘)\?L‘

+ k(1 — k)3 (1 — /@B)QT;,AT;}B)\%. (58)

An interior solution requires

N
0< =<1 59
<D< (59)

Let us prove that p** is a maximum. Starting from (55), and setting p = 0, we obtain

dlog(Z,,) B 2\ Ak B Na(Tp.amy.B) ! Var(zpo) + 2(1 + Aaa)\akakpT, 4 A

0p? (1 + )\AQ)HAT A B (14 Aqa)? Var(zap)

p=0

(60)

The sign of this derivative is ambiguous. Increasing payoff correlation improves the

informativeness of asset B’s price about the payoff of asset A, but also strengthens the
transmission of noise from asset B’s price into the price of asset A.

However, for sufficiently small A4, the first term dominates the second-order noise-

transmission effect, implying

dlog(Z,,)

0,7 > 0. (61)

p=0
the first-order condition admits an interior solution p** € (0,1). Whenever the derivative

at p = 0 is positive, this stationary point corresponds a maximum.

32



B Endogenous Price for Asset B

B.1 Equilibrium Prices

Using the expression for arbitrage demand,

Qa0 = €5, (Eno | 2o] — (po — bo)) ,

and the identity

S-LEno | 2ol = K'R™ ',

7|

we can write arbitrage demand as
Qarbo = & |K'R g — Zai(po —06)]| -
Market clearing for each asset is
Q = S(0o + 0 — po) + qarb0;
where

Sa 0
0 Sp

Substituting arbitrage demand gives
Q = S(80+ a0 —po) + € [K'R Mg — XL (o — 00)]
Premultiplying by S~!, we obtain
S7IQ =g +m0—po+ 57 [K'R M — T,k (mo — o)

Rearranging terms,

I+ S*lf*z*] (o —00) = [T+ ST K'R™ | 2o — S7'Q.

nlx
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(64)

(65)
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gt £1/8, 0 _ A0 \ 5_4 . Sa
0  &1/Sg 0 s\ Sa Sp
we get
A0 . A0 R .
I+ S| o —60) = |1+ K'R™'| 2o —S7'Q. (67)
0 sA 0 sA

The last term, S~'Q, is independent of zy. Since informativeness depends only on
the covariance between prices and payoff innovations, this constant term can be omitted.

Thus, for the informativeness analysis, the relevant equilibrium system is

A0 A0

I+ Soa| (o —60) = [T+ K'R~| . (68)
0 sA 0 sA
Define
A0 L A0 L
M\, s) =1+ Z;‘x, B\, s)=1+ K'R™".
0 sA 0 sA

Then equilibrium prices satisfy

po — 0o = M(\, s) ' B(), s)xo.

Since the system is linear in xy, the price of asset A can be written as

Pao = a(A s)zao+ BN s)xp,

up to a multiplicative constant that does not affect informativeness. The coefficients

a(A, s) and B(), s) correspond to the first row of the matrix M (A, s) "1 B(\, ).
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B.2 Symmetric Case

I now specialize to the case where primitives are symmetric and the only asymmetry

comes from price sensitivity:

RA = KB = R, Tn, A = Ty,B = Ty, Tn,A = Tn,B = Tn,
while
Sa
Sy < Sp, S:—G[O,l].
Sp

Let 02 = 7'77_1.

In this case, solving the system yields

_ a(X, s)zao+ BN, s)xpo
pA,O A()\’ S) )

where A(), s) is a scalar that does not affect informativeness, and

a(A,s) = (kKA + (1 — I{)2Tn_1) [02(1 — pQ)(KQS/\ +(1- /{)27'71_1) +(1- /{)27_13)\], (69)

n

BN, 8) = (1 — k)7, ' pA(ksA + (1 — k)21 1). (70)

n

The coefficient a(\, s) captures the direct loading of the price of asset A on its own
signal x4 o, while 5(A, s) captures the cross-loading on the signal xp, which arises from

arbitrage activity.

B.3 Equal Price Sensitivity: s =1

Consider the case where primitives are symmetric and price sensitivities are equal:

KA = KB = K, Tn,A = Ty, B = T, Tn,A = Tn,B = Tn, SA = SB-
Let
5—1
o’ = Tn_l, A= .
Sa

From the equilibrium system, the price of asset A can be written as

Pao = a(N)zao+ B(N)zxpp,
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up to a multiplicative constant that does not affect informativeness, where

o) = (A + (L= PR D[ = ) (A + (1= 0)Pr) + (1= m)Pr A, (7))

B = (1= &) pA(RA+ (1 — k)7, ). (72)

Yao = a(N)zao+ B(N)zpo.

Using

Cov(nao, Tao) = Ko, Cov(nao, Tpo) = kpo?,

Var(zap) = Var(zpg) = k20 + (1 — k)7, 1, Cov(za0,p0) = K>po?,

the informativeness of asset A is

w2o* [a(X) + pBV)”

g (207 1 (1= w2 ) a2 + AV T 2n2po2a(N BN

pAO‘) =

Differentiating with respect to A, one obtains

I
—8 pa“)\()\) > (0 for all finite A when p > 0,
and
0L, () _
= =0

Thus, when price sensitivities are equal, increasing arbitrage intensity monotonically
improves the informativeness of asset A. By symmetry, the same holds for asset B. There
is no finite interior solution. When p = 0, informativeness does not depend on arbitrage
intensity.

B.4 Pinned-B Limit: s =0

When the market for asset B is infinitely elastic, arbitrage has no price impact on B. In

this case,

a\) = (1 - k)’ 710 (L = p") (kA + (1= k)*r,0), BN = (1= k)'7%pA.

36



The informativeness is obtained from
Yyao = a(N)zao+ LNz,

using the same covariance structure as above.

The first-order condition
aIpA<>\) — O
oA\

yields
o (1= r)?r, ' M (1 = p?)

(1= k) [(1 = w)rt = w7 (1= p?)]

This solution is positive when

(1—r)7, ' > /ﬁTn’l(l —p%).

When this condition holds, arbitrage first increases informativeness by incorporating
information from asset B, but for sufficiently large A, the transmission of noise dominates
and informativeness decreases. Hence there is a finite interior optimum. This optimum is,
however, in general only a local maximum, as for sufficiently large \ arbitrage affects both
prices more symmetrically, which can restore informativeness and prevent the interior

point from being a global maximum.

B.5 Persistence of the Interior Solution for Finite Sp

Let

F(\s) = ang—&“). (73)

The function Z,, (A, s) is continuous in (A, s) whenever its denominator is non-zero.

Therefore, F'(),s) is also continuous whenever the denominator of Z,, (A, s) is non-zero.
Persistence from the pinned-B case. Suppose the pinned-B condition holds:
(1—r)1, ' > KTn_l(l — ). (74)

Then F(A,0) changes sign. It is positive for small A, and negative for larger A\. By

continuity, this sign change persists for all s > 0 sufficiently close to zero. Hence there
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exists a finite A*(s) > 0 such that
F(\*(s),s) =0. (75)

Thus, an interior local maximum exists for finite Sg, provided Sp is sufficiently large

relative to Sy4.

A sufficient condition for general s < 1. I now derive a sufficient condition un-
der which the derivative becomes negative for some positive A\. This gives a sufficient
condition for an interior local maximum.
Define
v=(1-r)r" v=rT" d=1-p (76)

n n

From the symmetric-price system,

yapo = (A, s)zao+ LA, s)zp0, (77)

with
(A, s) = (kA +v) [vd(K*sA + v) + vs)] (78)

and
B(A\, s) = vpA(KSA + v). (79)

The key difference between the cases s = 1 and s = 0 is the term
VS (80)

When s = 1, this term is fully present in a(\,s). When s = 0, it disappears. This
term captures the reciprocal adjustment of the benchmark price. When both prices
are equally elastic, arbitrage moves both prices symmetrically. When B is pinned, this
reciprocal adjustment disappears, and the price of asset A is pulled toward the benchmark
signal xp( without a corresponding adjustment of pp o toward x 4.

The informativeness of asset A is

COV(TIA 0,YA 0)2
I >\ — b )
pa(A9) Var(y.,0)
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Using

Cov(nao,Tap) = /4:777_1, Cov(nap,zpo) = /ian_l, (82)
Var(z0) = Var(zpp) = &7, + (1 — k)*7, 1, (83)
and
Cov(zan,B0) = I{Qan_l, (84)
we obtain
Cov(na0,ya0) = k7, ' [a(X, 8) + pB(A, )], (85)
and
Var(yao) = [H27n_1 +(1- /{)27'7:1} [a()\, 5)? + B(A, 3)2] (56)
+ 2/{2p7'n_1a(/\, s)B(A, s).
Therefore,
K72 [a(A ) + pB(A, 5))°
IpA()" 5) = 2-—1 2-—1 : 2 2 2 5r—1 . (87)
[K, 7+ (1= k)27, ] [a(A, 8)2 + B(A, 5)?] + 262p7, LA, 8)B(A, 5)
Taking logs gives
log Z,, (A, s) = log(r’7, %) 4 2log [a(A, s) + pB(A, s)] — log (Var(yao)) - (88)
Differentiating with respect to A,
alOngA ()‘7 S) _ Oé)\()\, S) + pﬁ)\(>U 5) - a/\ Var(yA,O) (89)

2\ ~ T alhs) BN, s) Var(ya,)

After multiplying by the strictly positive denominator, the sign of the derivative is

the sign of a cubic polynomial:
P,(X\) = AsX® + A\ + A\ + Ag. (90)

The coefficients are

A3 = ks |:Ii7'n_1<1 —p*) (25 +1)

: (1)
—(1=8) (A= nPr e (1= ) |

39



Ay = 3/@3777_1(1 — )1 — k)7t
X [/@Tn_l(l —p?)
— (1= 9) (L= wr 42 (1= ) |,

A =71(1= ) (1 = K)( )

x [577;1(1 — )25+ 1)

— (1= 9) (L= wr 42 (1= ) |,

and
A= (L= PP (1= () ()’
Since
AO > 0,
we have
P,(0) >0

Therefore, arbitrage initially increases informativeness.

(93)

(95)

(96)

A sufficient condition for the derivative to become negative at some positive A is that

there exists A > 0 such that
Py(\) <0.

Substituting the coefficients yields the primitive condition

ks [577;1(1 — )25+ 1)
— (1) (L= P R ) | X
+3rsT, (1= p°) (1 — K)*7, !
x [m,;lu — )
—(1=9) (1 = w7 + K27 (1= p?) }A?
F 7 (1= )1 ) ()
x [m,;l(l — ) (25 +1)
— (1 =9) (1= w27 + K27 (1= p?) }A
(1= P21 — R () < 0,
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Since P;(0) > 0, condition (98) implies that the derivative becomes negative for some

positive A\. By continuity, F'(A, s) must therefore cross zero from above. Hence,

0L,, (A, s)

F(\s) = o

(99)

changes sign from positive to negative, and Z,, (A, s) admits an interior local maximum.
This condition cannot hold when s = 1. In that case, the reciprocal-adjustment term

(1 — k)7, 'sA (100)

n

is fully present in (), s), and arbitrage affects both prices symmetrically. Informativeness
therefore increases monotonically with A.

When s < 1, however, the reciprocal adjustment becomes weaker. As s — 0, the
benchmark price becomes increasingly pinned, and arbitrage pulls the price of asset A
toward the benchmark signal xp( without a corresponding adjustment of pp, toward
xa0. This asymmetry allows excessive arbitrage to reduce informativeness. Moreover,

1 increases. A noisier

the condition becomes easier to satisfy when benchmark noise 7,;
benchmark transmits more noise to the less elastic asset, strengthening the negative effect
of excessive arbitrage.

The condition in (98) can hold for economically reasonable primitives. For example,

when

the derivative polynomial becomes negative for intermediate values of A\, implying the ex-
istence of an interior local maximum. The mechanism becomes stronger when benchmark

noise increases. For instance, keeping all other parameters unchanged but setting

the derivative becomes negative for smaller values of A\. These examples illustrate that
the interior solution is not a knife-edge phenomenon. It arises for plausible levels of
payoff correlation and benchmark noise whenever the benchmark market is sufficiently

more elastic than the local market.
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Role of noise asymmetry. The mechanism is strengthened when the more elastic
asset is also more exposed to noise. In that case, arbitrage transmits a larger amount
of noise from the benchmark price to the less elastic asset. This amplifies the negative

effect of excessive arbitrage and makes condition (98) easier to satisfy.
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