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Namely, the conditional chances of signal S; in
states L and H do not depend on T versus O\T.

For an Arrow security, the payoff in state L is
€ = 0, and the initial net return (2) reduces to
the final one (3), given ¢y, + 5, = 1: Public
signal §; only impacts the return in a state by its
chance is;, independent of private information.
But for two-state securities, I introduce the net
return function f(x) = a/(c¢ + b/x) for buying,
with a = (AD — BCO)(1 — €), b = (A +
B)¢(B + D), and ¢ = (C + D)(B + D). As
fis concave, Jensen’s inequality applies:

RHS (3) = ¢ f(pi/P1) + Yaf(pa/ ;)
Sf(ll’l(l)l/lpl) + 4’2(P2/¢’2))

a

=f(1) = 5+ = RHS (2).

The expected final return is then at most the
initial one, and immediate trade is best. In fact,
so long as public information nuances between
states L and H (i.e., s; # p;, so that the asset is
not informationally equivalent to an Arrow se-
curity), this preference is strict. But if the buyer
has a small chance of crossing over to sell, then
(3) strictly understates the true expected return,
and there may well be a strict incentive to delay.

B. The Sufficient Conditions for Timing
Impatience with General Securities

Timing does not matter with Arrow securi-
ties, as the informational premium remains
constant. With two-state securities impatience
is the rule. What can we learn from this? The
main lesson is that the cross-interaction of
private and public information across states is
important— conditionally independent pri-
vate and public signals need not be identically
distributed. One trades at once when one ex-
pects to lose more by having one’s private
information indirectly revealed than one prof-
its by learning of the public information.
Since this occurs when the private estimate
rises proportionately more than the public
estimate, this is a standard intuition that sug-
gests the importance of informational log-
complementarity. That f is log-supermodular
jointly in (x, o) is equivalent to (f(x|o))
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having the MLRP. The proof of Proposition 1
is presented in the Appendix.

PROPOSITION 1: Timing impatience is opti-
mal if the private signal T is good news for the
asset payoff w (if buying; bad news if selling),
and the public information and asset payoff
distribution (P (m|S,,)) jointly have the MLRP,
across all states 6 with positive payoffs.

The assumptions ensure that private and public
information work in concert to reveal the asset
payoff and stifle any incentive to delay. The
MLRP inequality is only weakly satisfied for an
Arrow security, since all but one state has zero
payoff. With two states, one can always order
the public signals to give the MLRP; this proves
our earlier results.

COROLLARY 1: Any partially informed trader
with good/bad news, and a fixed amount to invest
(a) is indifferent about how he times his profitable
trades of an Arrow security, and (b) has a (strict)
incentive to trade at once for (generic) assets
paying on two states.

Observe that the likelihood ratio (1 — p)/p
of L to H is the net return on the Arrow security
paying on state H. Thus, in the perfect infor-
mation example of the introduction, timing ir-
relevance for Arrow securities is simply a
financial interpretation of the classical result
that likelihood ratios are a martingale if one
conditions on the true state (see Chow et al.,
1971). This martingale motivation has indepen-
dently led Peter Bossaerts (1996) through sim-
ilar analysis as in part (a) in an unrelated study
of survivorship bias in asset returns.

C. An Example with Delay

I now provide a minimal three-state example of
delay when the assumptions are violated. Let pay-
offs in states 6, 6,, and 6 be 1, 2, 3, respectively.
Ex ante, all three states are equilikely. Altogether,
this yields an initial asset price of 2. The trader is
assumed to have information 7 = T, resulting in
posterior conditional beliefs (Y3, Y6, %2) skewed
toward 6;. So the private signal realization T is
neither good nor bad news for X. The expected
private return per dollar is then [(V5)1 + (¥%6)2 +
(23112 = (13/6)12 = 13/12.
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Let the realized public signal be S, or S, with
respective state-dependent chances (Y6, %5, '6)
or (%, Y5, ¥); here, S, tips beliefs toward 6,
and 05, and S, toward 6,—and the MLRP fails.
As shown in the Appendix, the expected final
return is

“

2 S P(S|0)P(0AT)7(0,) Z¢ P(S,:/00)P(6e)
Ze @(S,,,]Og)@(@g)w(ﬂg) ’

m

Of course, this formula is only valid provided
that the trader will never switch sides of the
market, which is no longer guaranteed, since
7 = T is not good or bad news. Still, one can
check that the returns following both signals
strictly exceed 1. Plugging the preceding data
into (4) yields an unchanged expected return of
13/12. Because it is a knife-edge, it is strictly
optimal to delay until after the public informa-
tion is revealed, for mildly perturbed data. For
instance, the expected return rises to 854/754 if
(0;) = 4.

III. Conclusion

This paper has studied the behavior of a
trader who plausibly has finite wealth and
limited borrowing capacity. The substance of
my insight is that the trader then cares about
the expected reciprocal prices, and that these
behave in a surprising fashion. A referee has
suggested a different type of constraint, that
the trader with a bad-news scoop is endowed
with a finite number of stock shares; this is
perhaps a more natural budget constraint
when one is selling stock. More commonly, a
fixed-share, rather than monetary, budget
arises if one possesses put or call options on
the stock that one must exercise by some
deadline. Here, one can see that such a trader
should simply sell at once, as the price is
expected to fall: For, since the market price is
a martingale to an uninformed observer, it is
a supermartingale (downward drifting) to
someone possessing bad news; the proof of
Lemma 1 (see Appendix) also implies this.
This difference shows how trade-timing deci-
sions depend on the precise nature of the
budget constraint.
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APPENDIX

PROOF OF LEMMA 1:

Assume the ordering X, < X, < . We
want to show that if 7 = T is good news, then
2 XPXIAT, o) > 2, X,P(X|o) for all
public signals o. This will be true certainly if
P(X,|T, 0)/P(X,|0) is increasing in k, which
is true, given conditional independence:

PXIT. 0)  P(T|Xe, 0)  P(TIX,)
o) ~ @(Tle) ~ P(To)

PROOF OF PROPOSITION 1:

Assume a purchase. Let the random variable
[ indicate the event T, and define the random
variable X by X, = m(0,). Define random
variables Y and Z on the public information
partition by Y,, = €(X|S,,) and Z,, = €(X -
1,S,). By modifying (4), the timing impa-
tience inequality in (1) holds if and only if
E(Z)I€(Y) > €(Z/Y), or when Z/Y and Y are
positively correlated, given Z = (Z/Y)Y.

A simple sufficient condition for a positive
correlation of sequences (Y,,) and (Z,/Y,,) is
that both be increasing. Because the density
family (% (X|S,,)) has the MLRP by assump-
tion, (Y,) is increasing. Next, with the
dummy variable ¢t € {0, 1}, define a density
h(X|S,,, t) = P(X|S,) for t = 0 and P(X,
T|S,,) for t = 1. Now, (Z,,/Y,) is increasing
if and only if H(S,, t) = X xh(x|S,, t) is
log-supermodular. By Corollary 5.2.1 of
Athey (1996) or, more simply, Theorem 3-5.1
in Karlin’s (1968) classic, this follows if
Xh(X|S,,, t) is jointly log-supermodular in (X,
S, D), since summation preserves this property.
For this, the pairwise log-supermodularity of the
density h(X]Sm, 1) suffices. In other words, P(X,
T1S,,)/%(X|S,,) is increasing in m, and the families
(P(X]S,,)) and (PP(X, TIS,,)) have the MLRP. The
first proviso holds if 7 = T is good news for X.
Indeed,

P (X, T|S,)/P(X|S,) = P(T

X’ Sm )

= ?(T|X),
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by conditional independence, while P(T|X) is
increasing in X when 7 = T is good news. The
second condition is given, while the last one
follows, because

@(X’ TISm+ 1)
P(X, 11S,,)

X’ T)Q)(X’ T)/@)(Sm+l)
X, P X, T)/P(S,)

_ Q)(Sm +1
B @(Sm

PGS, 0P(S,)
- @(Sm|X)g)(Sm + l)

by conditional independence, and this is in-
creasing in X if (P(X|S,,)) has the MLRP.

PROOF OF EQUATION (4):

g[E[n|T, &\ 1/p|T]

_ Ee @(08 T’ Sm)w(ef)
= 2 PG 75 G515, )m(6)

_ 2 2 P(S,. 0€|T)7T(0€)
" 2 QP(SWJ65)97)(6€)7T(0€)/9)(Sm).

Next, substitute P(S,, 0,|T) = P(S,|0,,
TYP(0,|T) = P(S,,|0,)P(0,]T) by the con-
ditional independence of o and 7, while
P(S,) = =, P(S,,|0,)P(0,) enters the nu-
merator.
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