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ABSTRACT

This paper examines the dissemination of market timing
information (signals on the overall performance of risky
assets relative to the risk free rate). We consider two
delivery systems. Under the newsletter delivery system market
timing information is disseminated solely through newsletter.
Under the fund delivery system, timers set up timing funds in
which investors can invest. In the absence of market
imperfections we find that both systems produce the same
result. With restrictions on borrowing or with other
nonlinearities we find the newsletter system to be superior.
This is one possible explanation for the plethora of market

timing newsletters and the paucity of market timing funds.
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THE NELTVERY OF MARKET TIMING SERVICES:
MEWSLETTERS VERSUS MARKET TIMING FUNDS

I. Introduction

Market timing information is information about overall performance of
equities relative to risk-free assets. Merton 4] has shown that even such
generalized information can lead to astronomical gains, Market timing
delivery s}stems attempt to package and to deliver market timing information.
The present paper examines strategies for the delivery of such information.

We envision two delivery systems, one in which market analysts with timing
information set up timing funds and one in which market analysts with timing
fnformation sell their information in the form of newslatters. (A market
analyst with timing information will be referred to as a "timer" henceforth.)
We address the issue of the most efficient delivery system. We find that, in
the absence of market imperfections, hoth systems give identical results. If
there are restrictions on horrowing (or if thare are gther nonlinearitiag)
then the newsletter delivery system is superior.

In section I1 we present the Senchmark model which is an extension of a
model by Dybvig and Rass T11. Section III derives the unconstrained optimal
use of timing information, and provides a benchmark against which to measure
the performance of various information delivery systams, The description of

the timing funds and newsletter delivery systems is given in section IV, and

*Je wish to thank V. Bergman, 7. Bodie, J. Bulow, N. Kulatilaka, A, Marcus,
R.L. McDonald, NW. Samuelson, R, Taggart and the narticipants of the NRER
Program on Financial Markets and Monetary Economics for helpful comments. Wa
are responsihle for remaining errors.



the evaluation of their performance under ideal conditions is presented in
section V. In section VI we assess the effects of borrowing constraints, and
in section VII the effect of non-linear response functions on the efficacy of

the delivery system. Section VIII concludes.

I1I. The Model

Investors are partitioned into two classes: passive and active. Passive
investors allocate their funds between a money market fund (holding virtually
risk-free assets), and an index fund which mimics a broad market-hased
portfolio of risky assets.

Active investors (or investors who buy into actively managed portfolios)
may be engaged in either market timing, or security analysis, or hoth.
Passive investors, as well as active investors who restrict themselves to
security analysis, are assumed uninformed ahout the probability distribution
of the index portfolio. Market timers possess information about the market
index. -

For simplicity, assume that the variance of the index is constant. More
specifically, assume that a dollar's worth of the index portfolio will sell in
one period for ex, and that n2 is the variance of x. Investors that
choose not to invest in market timing information assume that the expected
value of x is r+nx, where r is the (known) risk-free rate and « isAfhe market
risk premium, The reward to volatility ratio (Sharpe's 57 measure), =/, is
taken by the uninformed investors to he the market price of risk.

Investors that choose” to become informed about the market assume that
X =1+ + s+ ¢ where s is the random signal that they imperfectly observe
and ¢ is random noise. (Uninformed investors ohbserve neither s nor ¢.) The

risk-free rate, r, is assumed to he zero (this is unimportant) and s and ¢

- 4.



2 2
are independent normals with zero means and variances »f 7§ and + |
£

respectively. Uninformed investors estimate the variance of X to he

2 2 2 . . .
77 = qé + o The timer invests a unit amount under a constant
ahsolute risk aversion utility functinn Ul(y) = -expl-Au] with A > 9, We

assume that there are no principal-agent problems,

It is assumed that the volume of transactions that is associated with
investors who engage in market timing is difficult to distinquish from
hedqing,"1iquidity trading, and that which is associated with security
analysis. We assume that the timers are price takers and that the aggregate

timer transaction volume is too small to affect prices.1

We assume that timer i does not ohserve s directly but receives a signal,

z., that is conditionally normally distributed with mean s and variance

1‘)

2
a{. This is summarized by the following notation:

! . 2
;s N(s,ci)

Unconditionally, z; will be correlated with s and we will denote the

correlation coefficient hy Py where

Cov(zi,s)

D
! fVar(zi)c;1

Note also that

Cov(z;,s) = ESE(zis| s) = o

S

Var(z,) = 22 + 22
ar.zi =:7S ’J]-
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Now, noting that the unconditional expectation of z; is zero we can

use the above relationships to state the conditional and unconditional

2
distributions of z; in terms of s, g and 0;t

1 2
' AR
Zils Nis, ———5-)65
i

N0, 5o
Z;7 A agley

Since we know the distributions of Zgs i8S, and s we derive the

distribution of s]zi by noting

' f(z;[s)f(s)
fls]z,) = ———

! flz,)
i

where f refers to the probability density functions. (See Theil [A].) This

yields



s|z;

- 2 2, 2
i M(Oizi, (1-0i)ﬂs) .

1
Although z; is not an unhiased estimator of s we can get one by defining

Now note that

. 1\

. 2?2
z; N(N, 049

1

N 2 2 2,2
Z.]S N(pis, oi(l-oi)os)

2, 2
Slzi ~ N(Zi’ (]'Di)ds)

. 2 . .
In practice, o; can he estimated from past forecasting errors.

Recall now that the return on the market can he written

{since r, the risk-free rate, has heen assumed to he zero) and thus the

distribution of x conditional on z, is just

2. 2 2
<Ntz (1 Vo ba
XlZi N( = z., { ol)cs os)

A timer with signal zi will invest a proportion, T of the fund in

the market and another proportion, l-yi, in the risk-free asset. These



proportions depend on the information, Zis available to the timer so we can
write Yi(zi)' The return on the portfolio {recalling that the risk-free
rate is assumed to he zero) is just yi(zi)x. We assume that Y5 is
chosen to maximize a neqative exponential utility function

U = EF-exp(-Ayix)|ziT

where x is normally distributed conditional on z,.

With this utility function and with the assumotion of normality,

Elx | z;) (1)

y.(Z.) =
v A Var(xl zi)

(See, for example, Dybvig and Ross [11, Grant 27, Kane and Marks 131, and

Tohin [71.) In our case, this yields,

II1. The Optimal Unconstrained Use of Information

We now consider a portfolio manager who receives the n conditionally
independent signals. The'purnose is tn establish an ideal henchmark hy which
to measure performance under the two information delivery systems. The

distribution of the market return given all signals is stated in the following

proposition:



Proposition 1: The distribution of x conditional on Zys ZpseeasZy is

given by

2 2 2
(xlzl,z?...z Y~ Nln+7, (1-R"\c;+o;)

n

where 7 is a sufficient statistic for the set of z, given hy

7 = ZWiZ‘i ,

2
R™ is the squared correlation coefficient between Z and s given by
N 2 2
R- =Zw1'°'i’

and the w, are optimal scaling factors for the signals given by:

1@&,

1 - o°
°j

(The proof of proposition is in the appendix.)

Note that the siqnal scaling factors add up to more than 1.0 as




Racall that each raw signal, z;, was first discounted by of to
account for its noise. The upscaling of tha multiple signal reflects the
portfolio effact nf the indaependent forecasting errors,

2
For n forecasters of equal ability (o) we have the following

2 n 2 ?
RO —2—— 5 1imR™ =1
1+(n-1)p~ n-» a0
wi = ————l——ﬁ, ;o limw, = 0
1+{n-1)p" n-> oo
Zf:wi = —--ﬂ——-7 ; 1in)25w. = _%
I+(n-1)s" N-> a0 | o

With two independent forecasts of equal reliability (pl=p,=p) we have

W, = W, = = W

L AR
2z, tz

- ?

7 - 1 2
1+ 5

R? - 202
1+ 07

2
For example, if o7 = 1/2, then w=2/3, that is, sach signal is weighted

hy 2/3.
We now can derive the optimal market position of a timer who possesses atl

signals Ziseens 2,0 This-position follows directly from ®roposition 1 and

equation (1),

- 19 -



Proposition 2: The hest position in the market for an investor with

,2.) is

information (z,,...
1 n

n+ 7

y*(Zl,...,Z ) = ———7—2—7—
AT(1-R™o *o ]

n

which is the multiple signal analog to equation (2).

IV. Delivery Systems

We now consider two delivery systems. Under the first, the newsletter
delivery system, timers disseminate market timing information through
newsletters. The individual investor collects this information and uses it to

make timing decisions. Under the second, fund delivery system, each timer

sets up a separate fund and the individual investor diversifies among the many
funds. Under both scenarios the individual may borrow or lend at the
risk-free rate and also may invest Airectly in the market.

- Under the newsletter delivery system we will assume that the investor
devotes a proportion W to active timing. A proportion Ny is passively
invested in the market and the remainder is passively invested in risk-free

assets., (See Figure 14.)

Inder the fund delivery svstem investors allocate a proportion wi to
fund i, wx is passively invested in the market and the remainder is
passively invested in risk-free assets. {See Figure 1B.)

- 11 -



Figure 1
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Under hoth systems, a set nf rational expectations signals, Z;, are
generated. The i-th signal is ohtained by the i-th timer. Under the
newsletter system these are passed on to investors through newsletters. Under
the fund system the timers 4o not sell the information hut rather set up

timing funds.
The notation for each system is summarized below:

IV.1 Newsletter Delivery Svstem

Z; = raw signal received hy i-th timer and reported in i-th newsletter
? '
z; = signal adjusted for accuracy (Zi = o{zi)

The investor collects all of the newsletters and sets up his own timing
fund to which a proportion of the investor's assets is devoted. In order to
facilitate the comparison of the newsletter delivery system to the timing fund
system, we {artificially) split the risky investment under the newsletter
system into two parts: that which is passively invested in the market, wy,
and that which is invested in the active timing fund on the basis of the

ohtained signals, W. The summary of the notation is given helow:

W = proportion of investor's assets invested directly in own timing fund

Ny = proportion of investar's assets invested directly in market {not
subject to timing)

y(zl,...,zn) = proportion of own timing fund's assets invested in market

YNle,...,zn) = proportion of investor's assets invested directly or

indirectly in market. Again, the investor will have some assets invested



directly in the market and some assets invested in the investor's own timing

fund which are then invested by the fund in the market:

YN(ZI,...,zn) = Wy(zl,...,zn) + Wy

IV.?2 Fund Delivery System

z; = signal received by =ach timer
z; = signal adjusted for accuracy (z; = o?Z;)
Each timer sets up a fund:
wi = proportion of investor's assats invested directly in fund i
wx = proportion of investor's assets invested directly in market

Yi(zi) = proportion of the i-th fund's assets invested in market

YT(ZI,...,Zn) = nroportion of the total investor's assets invested
directly or indirectly in market. That is, the investor will have some assets
invested directly in the market and some assets invested in many timing funds,

part of which are then invested by the funds in the market:

yT(zl,...,zn) = waiYi(zi) + wx

V. Evaluating Performance Without Constraints

We will first consider the outcomes under the two systems given the ahove
assumptions. In a later section, we will relax the assumption of a linear
reaction function (negative exponential utility). The following proposition
states that the optimal use of information (given in Proposition 2) can he

achieved under the newsletter system:

- 13 -



Proposition 3: Under the newsletter delivery system the investor's overall

position in the market is equal to the ootimal position, that is,

Tt 7

Y (Z N 4 ) = Y*(Z.‘,...,Z ) = ——7—7—7
A N Arl-D\')nS'+o€'

n

and if the investor invests W in the investor's own timing fund and wy

directly in the market where

o= 1
o 7. 2 ?
blA(1-R7)e +a 1
S e

" hr - a
—r e
Y BTA(1-R) o 4o T
S ¢

Proof:

2+ b7 ¢+ by - a
Y (Z 4 Y= (Z Y4 Yo+ W ‘-‘——v;—,—r: ‘Y*(Z yesasl ) O.E.D.
N A T BIMIR )0 ke Bt

This result is powerful in the sense that a single fund collecting all
newsletters could serve the interests of many investors even if each investor
had a different amount of risk aversion, A, MNote that W and wy can be

chosen without regard to the signals themselves.



The following proposition states that the optimal use of information

(given in Proposition 2) can also He achieved under the fund delivery system,

Proposition 4: lnder the fund delivery system the investor's overal] position

Y4 ) =

in the market is equal to the optimal position, that is, yT(zl,. n

. .
Y (21,...,Zn) if

v.(z,) =a, +h .z |,

Al 1 1 11

and if the investor invests proportions wi in each fund and wx directly in

the market where,

W,
1

W, = ——————
! b AT(1-R™V5544"]
1 S e

- { \
v - Zlag/h
TP AL
X AT(1-R%) o +6"]
S ¢

where W, and R depend only on Ofsrres0pe

Proof:

v.(z

H2penz) = v Z oy (2)) - Y2y, .20, 0.ED.

As in the newsletter case, investors with different amounts of risk

aversion A could be served by the same set of timing funds.

- 15 -



VI. Market Imperfections

In the model above, information disseminated through timing funds has as
mich value as information disseminated through newsletters. This result,
however, depends on two key assumptions: 1) there are no restrictions on
borrowing and short positions in the market, and 2) the optimal amount
invested in the market is linear in the signal. If we relax either of these
assumptions, information disseminated through newsletters is more valuahle

than information disseminated through timing funds.

VI.1 Restrictions on Borrowing

We will now introduce borrowing restrictions hoth on funds and on
investors. We will assume that an investor can borrow a proportion of his or
her net assets equal to BI' Thus the investor can invest 1 + BI dollars
for every dollar of net assets. Likewise, funds can borrow a proportion of
net assets equa! to RF and thus can invest 1 + RF dollars in the market
for every dollar of net assets. 0f course, neither the investor nor the fund
has to borrow the full amount available.

We will show that with borrowing restrictions, the newsletter delivery
system is superior. To this end we will show that i) under the newsletter
delivery system one can replicate the best outcome achievable under the fund
delivery system, ii) under the fund delivery system one cannot replicate the
hest newsletter. Taken together these two imply that the newsletter system

must bHe strictly superior,

Proposition 5: With borrowing rastrictions the newsletter delivery system

outcome can replicate the hest fund delivery system,

_ 16 -



Proof: The hest timer outcome is found by choosing yi(Zi), W; and Nx
to maximize investor utility subject to borrowing constraints on both the

invastor and the fund:

YT(ZI""’Zn) = ZZ!diyi(zi) + Y

subject to: W+ Zi‘ﬂi <1+8,

X

vi(z) <1+ 8 for all:
The newsletter outcome is defined hy

YN(zl,...,zn) = wy(zl,...,zn) + wy
subject to: W o+ Ny <1+ BI

vlzgsoenz ) <1+ B

Now if we set the ‘nvestor's newsletter timing fund strategy as:

PR RACRENS

<
—_
N

-

-
N
—

n
=

then YN(zl,...,zn) = ylel,...,zn) without violating borrowing
. constraints since

! \. =
VAN =1 +Bp+0c1+8

8
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and

o m ama I

_Z"’Jivi(zi) fu <Zw1.(1+3,__\ -
7 <

o)
M
[}

Thus, with borrowing restrictions the newsletter system can replicate any
fund delivery system outcome and, in particular, can replicate the aptimal
fund delivery system. The reverse is not true as the following proposition

indicates

Proposition 6: With borrowing restrictions the fund delivery system cannot

replicate the hest newsletter outcome.

Proof: Assume that the fund delivery system can replicate the optimal
newsletter outcome. That is, suppose there exists Yi(zi)’ Wi, and Wx

such that

*
Z‘€1Yi(2i) + I"K = YN(ZI:---aZn)

*
where vy is the optimal newsletter outcome with borrowing constraints.
We know that the distribution of x depends only on 7 =:Z:wizi and not on
*
the individual z;. Thus, we can write YN(Zl""'Zn) = f{71).

Substituting yields:
Zz'wiyi(zi) + wx = f(21)

Taking the total differential with respect to the z; yields



Z!Jiyi(zi\dzi f'(Z)Zw’idz].

which implies

|
-
~
£

)
Yoy, lz,) = 17 i
Gy z; for all i,

From this it is clear that Yi(zi) does not depand on z; hut only
on Z and thus yi(zii is linear, (That is, hy holding 7 constant and

varying z; we can see that y%(Zi} is constant for all values of

zi.) Also f'(Z) does not depend on Z but only on z:. Therefore, it too
must be linear. {That is, hy holding z; constant and varying 7 we can see
that fl(Z) s constant for all Z.) Thus the timer outcome can replicate the

optimal newsletter outcome only if Yi(zi) are linear in z, and f(Z) is

Tinear in 7. With borrowing restrictions neither the yi(zi) nor f(Z) are

Tinear.
Combining propositions 5 and 6 we get:

Praposition 7: With borrowing restrictions, the newsletter delivery system is

superior to the timer delivery system,
The reason for this result is that undar the newsletter delivery system
extreme signals are netted out so that tha constraints are hinding much lass

of the time than under the timer delivery system.

YII. Nonlinear Response Functions

In the above we have assumed that the unconstrained optimal market

position was linear in 7. (This came from normality and the negative

- 19 .



exponential utility function.) Other utility functions will not have this

property. For axamnle, the unconstrained optimum for quadratic utility is:

mt 7

f(z seeesZ ) =
QH”Q\Z”l-RZ)d:*cz]

1 "n

where 0 is a measure of risk aversion. Consider the following propositions

for arbitrary reaction functions.

Proposition 8. In the absence of constraints, the newsletter delivery system

outcome can replicate any arbitrary reaction function F(zl,...,zn\.

Proof: Simply let vy(zy,...,z;) = flz;,...,2.)

n n

This is not the case for the fund delivery system:

Proposition 9. In the absence of constraints, the fund delivery system can
replicate an arhitrary reaction function f(zl,...,zn) if and only if
flzy,...,2,) is linear (affine) in the z..
Proof: See proof of proposition A,

As a result we get the following proposition:

Proposition 10. In the absence of constraints and with a nonlinear optimal
response func:ion, the newsletter delivery system outcome is superior to the

fund delivery system outcome.

20 -



In actual practice, there are horrowing restrictions and other
nonlinearities. We thus hypothesize that in the real! world the newsletter
delivery system leads to superior outcomes. This may explain the plethora of

market timing newsletters and the paucity of pure timing funds.

VIII. Conclusions

We investigated two market timing information delivery systems, one in
which timers set up timing funds and one in which timers sell their
information through newsletters. In the absence of market imperfections we
found that both systems produce the same result. With restfictions on
horrowing, or with nonlinear response functions, we found the newsletter
delivery system to be superior. This is one possible explanation for the

plethora of market timing newsletters and the paucity of market timing funds.

- 21 -



Proposition 1:
given by

where

APPENDTX

Proof of Proposition 1

The distribution of x conditional! on 21’

2,2 2
(x| zps-czy) = N(e*T, (1-R7)5 407)

Proof: Recall that

where

- 22 -



where ki = ———y

Now, using Bayes formula, we have

where f refers to the probahility density function of the corresponding random
variable. Since we want to derive the distrihution of s given the z; we can
write, for simplicity,

flslzys...,z,) c(f(zl,...,zn[s)F(s)

1
where a means proportional to. BRecauses the z, are conditionally

independent normals and because s is unconditionally normal, we can write

flslzy,..002,) a Frlzy]s)flzy]s)...Flz, |s)Fls)

Z -s) 1
Xexp [ (D 2/k g 5]

Q v
wn nN>

of exp ;i%[(fi ki(zi'5)2)+ ™1
s

otexp s (10 Tk)) - 2s(E k) + ()]
_O'S



(17 $7.%,

o exp s 3% [y
7.5; 1+ ki
1 2% 20
Q¢ exp » [{s 17
25 (14 5k 2N

where (U} and (V) are terms that do not include s. This is enough to conclude

that

' ' ZZI.‘(. 2
~ v -1
Slzl,...,zn N(TTle:-’ crs(l+2_(1.) )

Now noting that z; = oizzi and &; = 91-2/(1-01?), and

+ . 2 -1
defining (1-R7) = (1+7 k;) " and, finally, recalling that x = = + s + ¢
we get the result to “e proved. Note that '{2 = (Zki)(1+2ki)'1 is

the ({squared) correlation between 7 and s. This can be seen as follows:

2
2 TCov(7,5)1"

r _ 5S) !
Corr(Zys)1° = vrsTiaers

where Z = Zwizi. Thus

29
7 = 200
Covi7,s) = Zw‘l°1°s

Var(?) = E(Zwz)

222
=7W1-pics +2 z'diwjf:ov(zi »25)

- 24 .



) = E

.
Jov(zi,zJ

Thus

[Corr(Zf,s)12

Zw.p?Z)?'
Z 4
Wiej

'+Z—ZWWDD

i¥jP05
i4j

2.2
{zwi"i)

(Zwio?)z + zwfpf(l-;ﬁ

PINE

(Zx) + 3k,

- 25 -
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Footnote

We believe that these assumptions are fairly realistic given the large.

amount of stock selection, hedging, 1iquidity, trading, etc. and the low -~

abilities of {and thus, the low correlation hetween) timers. The
assumption that timers are price takers avoids prohlems associated with
strategic hehavior and the assumption that aggregate timer transaction
volume s small obviates the need for a general aquilibrium model. An
alternative mode! might allow nontimers to distinguish timing volume
from nontiming volume and thus to engage in game behvior. Principle
results from the {considerably more complicated} model that accounts for
the gaming activity will not be different if gne assumes, as we do, that
the desired transaction volume that would result from information
devetoped by a professional timer is the same, whether the timer manages
the accounts of the clients personally, or transmits the information to

clients by a newsletter.

- 26 -
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