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Abstract
7>In this thesis we apply the.simple reinvestment version of multiperiod
pprtfolio‘theory to the conggruction and rebalancing'of‘portfolios cowposed
ofFEhe industry sectors of the U.S. stock .market and a risk-free asset. In
particular, we use this model to examine portfolio choices of investors with
uéility functions of the iéoelastic clg;s ang with beliefs specified by é
joint probability distribution of asset returng.

Previous studies of this type employed an investment universe composed
of major U.S., as well as international, asset categories. With Eﬂé exception
of one study, a simple probability assessment approach was used to répresent
investors’' beliefs. We present a natural extension of’thése works. First, we
examine the efficaéy‘of multiperiod portfolio theory in asset allocation at a
more micro level. This is of interest since industry analyses, without the
use of multiperiod portfolio theory, have long .been éﬁployed by the
investment community. Second, as in previous studies, we initially employ a
siﬁble probability assessment approach where the joint return distribution is

-

estimated from past realized returns, but we extend this in §gv¢;él ways.

In order to examine the robustness 6f our results, we exa;ige investment
universes of eight, twelve and twenty-four eqﬁal- and value-weigﬁ%éd industry
groupings of the U.S. stock market. The joint return disQEibutions aye
estimated using reflized returns of the most recent 28, 32 and 40 quarters
with each vector of returns given an equal probability of occurrence in the
" next quarter. Then this approach is extended in several ways. First, we
include "all of history" as our estimate of "the return distribution. Second,

we employ an inflation adapter to adjust the estimated return distribution.

Third, we examine a "disaster states" scenario, and fourth, we alter the

iii



probabilities of the joint return distribution giving more weight to the

-

recent past.

N ‘ ,
The results show that the portfolio choices perfoﬁ%%ﬁ well in both the

I 4

]

full 1934-86 period and in the 1966-86- sub-period,”™ achleving both
economically and statistically significant excess returns in several

A

instances. For the most part, the portfolio returns were not statistically
different: (1) when 28, 32, or 40 quarters of returns were emplo;e(l as
estimates of the joint return distribution, and (2) when eight, twelve, or
twenty-four industry grgupings >were \considered. Finally, the simple

probability assessment approach has much to recommend it since it did as well

as the other approaches in estimating the return distribution.
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I. Introduction

The management of investment portfglios has traditionally consisted of
three major activities:' (1) asset allocation, (2) group fotation, and (3)
éecurity selection. The first stage, asset allocation, can be characterized
as the apportioning of funds between major asset categories in an attempt to
obtain higher returgz at lower risk in the long run. For example, the fund
manager “can invest either domestically in common ’stocks, government bonds,
corporate bonds and Treasury bills, or internationally in bond and e;;ity
marketé of different countries, or some cqmbination of both. An extension 9f
asset allocation is the "pure market timing" strategy where funds are shifted
from equities to a riskless asset and vice- versa. In group rotation,
securities with common characteristics are combined to form various major
groupings of equities; for example, the various industry components of the
U.S. stock mérket, or as in Farrell’s V(197A) classification of growth,
cyclical, stable and energy stocks. As in asset allocation, opportunistic
shifts between these groupings of securities are made with the objective of
higher long run returns and 10Qer risk.. Finally, in the security selection
stagé, the fund manager chooses, from among the many securities. that make up
the major aséet classes or groupings, those that have above average ret:rn to

risk prospects. N

In this {ﬁhesis we focus on sﬁége two of the investment process. In
particular, we apply the multf;ériod portfolio theory of Mossin (1968),
Hakansson (1971¢,1974), Leland (1972), Ros; (1974) and Huberman and Ross
(1983) to the co:struction and rebalancing of portfqlios composed of the
§
lFor example, see Sharpe (1985).




industry sectors of the U.S. stock market and a risk-free asset. While thefe
are studies examining the allocation of funds across major asset categories
using the model drawn from multiperiod portfolio theory (see Grauer and
Hakansson (1981,1982,1984,1985,1986,1987,1988)), there are néno applying this
mode1 to indﬁstry/group rotation. Most studles in Indust;y analyslis lmvo;q
concerned themselves with the question of whether there are any benefits to
be had froq such analysis (see, for example, King (1966), Latané and Tuttle
(1968), Brigham and Pappas421969), Tysseland (1971), Meyers (1973), Reilly
and Drzycimski (1974), and Livingston (1977)). Furthermore, while there have
been studies reporting results for calculating optimal por{folins using
expected utility appfoaches, they only did so at a point in time rather than
“over time. These studies include, for example, the pioneering work of Ziemba,
Parkan and Brooks-Hill (1974), and later studles by Grauer (1981&,1981ﬁ)),
and the studies referred to in footnote 2.

Perhaﬁs the reason for khe lack of literature oﬁ the application of
multiperiod portfolio theory to the ‘construcLion and vrebalancing of
portfolios for long run investment horizons is the computatlonal requirements
needed to effect such a study (even for a single time period). This has been
noted in the literature (for example, In Grauer (198la) and in Kroll, Levy
and Markowitz (1984)), so that the emphasis seems to have been to develop
and/or evaluate mean-variance approximations to the power utflity functions
used in multiperiod portfolio'theory.2

However, in pathbreaking studies, Grauer and Hakansson (1982,1985,1986)

applied multiperiod portfolio theory to explore active asset allocation among

’Studies here include Ziemba, Parkan and Brooks-Hill (1974), Levy and
Markowitz (1979), Pulley (1981,1983), Kroll, Levy and Markowitz (1984),
Kallberg and Ziemba (1983), and Grauer (1986).
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U.S. stocks, corporate bonds, gdvernment bonds, and Treasury bills. Borrowing
was ruled out in ;he first artgélewhile mafgin purchases were permitted in
the other two. The -third article also included émall stocks as a separate
irivestment vehicle. The major input required of this model is éﬁ e;tima;e of
next pe:iod's joint return distrigution. As these papers’were the pioneering
studies in the area, Grauer-Hakansson employed a simple probability
assessment approach to estimate the joint return distribution. That is, the
estimate of the joint distribution is just the past réalized returns of the
assets being considered, with each joint realization given equai probability
of occurring in the next period. Both_aﬁﬁﬁal and quarterly rebalancing were
used and the results from these initial studieg indicated that the gains from
active portfolio management were substantial.

Grauer and Hakansson .(1987) examined a universe composed of the four
major U.S. asset categories and up to fourteen non-U.S. equity and bond
categories. Again} thelsimple probability assessment approach was employed tov
estimate the joint return distribution. The results from this study indicated
that the gains from having non-U.S. assets in thé’investﬁent universe were
especially large (some were statistically significantj and there was strong

¢
evidence of market segmentation in that the U.S. assets were (mostly) ignored
in the presence of non-U.S. asset categories.

Moving slightly away from the simple probability assessment approach of
theiﬂ earlier studies, Grauer and Hakansson (1988) applied an inflation
adapter to the raw joint empirical distribution approach to generating
probability assessments and wused it to choose portfolios of the
value-weighted index of New York Stock Exchange stocks and a risk-free asset.

This market timing approach, which is a variation of asset allocation, was

particularly successful in the 1966-85 sub-period.
3



Thus, the Grauer;Hakansson studies have shown that applying multiperiod
: portfblio theory to asset allocation can be quite successful. There &te
indications from their conclusions that sﬁch aqtive portfolio managemeq} can
"beat the market". Given that the inputs were generatedifrom historical data,
the results call into question the weak-form of the efficient mnrkoté
'hypothesigq;hich states that one cannot use past déta to obtaln superior
investment performance.

As such, this thesis explores several questions. First, we examine
whether multiperiod portfolio theory can be successfully applied beyond the
asset allocation stage. We extend the work of Grauer-Hakansson to the next
_level, that of industry rotation, to see if the same general conclusTons an
be reached. If the approach can be extended, it adds to their evidence that
suggests the market méy not be weak-form efficient. It will be Interesting to
see whether industry analysis can be successfully employed in a structured
portfolio selection model given its central role in traditional {nvestment
analysis. We focus on a base case. The Grauer-Hakansson studies mostly -
employed a 32 quarter estimating period for the joint return di§tribution. We
follow their lead and establish this as our reference point; that s, we

N .
initially empld; the most recent 32 quarters of joint realized returns, each
with an equi-prob#ble chance of occurring In the next quarter. Furthermore,
we use a twelve industry investment wuniverse, which follows an industry
grouping procedure employed by Breeden, Gibbonsrand Litzenbergcrh(1986), as
our base case. Given this base case, we have structured the thesls. to explofe
a second question: whether the results from the base case are daggjspeclflc.
Thus, we examine three sets of investment universes: an eight, sielve and

twenty-four equal- and value-weighted industry universe. The success of the

Grauer-Hakansson studies was based on a naive simple probability assessment
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approach to estimating next period’s joint return distribution. THF third
major queétion we examine is the efficacy of ‘this technique. We do so by

experimenting with different ways of estimating the joint return

distribution.

To-be more specific, from the established reference point degéribed
above, we make logical extensions to examine the robustness of the simple
probability assessment technique and the Grauer-Hakansson conclusions. First,
we conduct industry rotation by expgnding the investmenf universe from twelve
industries (the base universe) to twenty-four and contracting it to eight.3
Second, we examine the effects of using different amounts of realized returns
to estimate the joint return distribution. We extend the estimation of the
joint return distribution from the most recent 32 quarters (the base case) to
the most recent 28 and 40 quarters, and lastly, we use all the historic
returns available.' This latter app;oach is an "a11-of-hi§tory" method as
opposed to the simple probability assessment approach, which is a "moving
window" method. Following these extensions to estimating the joint return
distribution, we adopt the inflation adapter method from the Grauer-Hakansson
"market timing" study as the next logical step. We apply this‘approacg to our
base case. These simple extensions and replication of the methods from ‘
Grauer -Hakansson étudies to industry rotation will explore the question of
robustness of the model in general and of the estimating teéhhiques ing
particular. "

On a more innovative level, we make some changes to the simple

/
probability assessment. approach. We deviate from the equi-probable joint

3 .
In this analysis we employ the most recent 32 quarters of realized returns
as the estimate of the joint return distribution.

In this case we hold constant the base case twelve industry investment

universe.



‘realization method to employ a ;imple "sum-of-the-digits" rule in assigning
probabilities to the outcome fof the next pericd. This is applied to our base
cése. Basically, this rule assigns the largest probability of occurrence In
the upcoming period' to the most ;ecent joint realization, and assigns thé
smallest to the joint realization the furthest away. The mo&lvation for uslng
this exponential decay-type technique of assigning probabilities comes from
© e :

univariate time series modelling. The appeal is that the most recent past
should be a better guide to the next period than the more distant past. Thlégi
contrasts with the simple probabili%y assessment approach,;ﬂﬁhich ;qS§igns
equal probabilities to each outcome in the moving window. ’

Finally, we examine a "disaster state" scenario for the base case by
appending the Qorst states for each industry. to the estimate of the joint
returns for the next period. These "disaster states" are assigned varying
degrees of likelihood of océurrence. The motivatien for this method Is to
keep the investor aware that such states may occur in any period, but at the
same time to assign these states a probability so as not to drive the
investor completely out of the equity markets. |

Given the int;nt of the thesis, we examine the portfolio rates of return
and portfolio compositions over time as a gauge of the success of the active
strategies. We present tables of geometric mean rates of return and standard
deviations of returns, and portfolio compositions over time, of the act}ve
strategies for this purpose.5 To further judge .the success of the kacti%e

strategies, we employ several well known measures of investment performance.

First, we eviluate the success of the strategies using several traditional

1

5. . .
This follows the Grauer-Hakansson studies.
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academic measures of abnormal performancéi With the CRSP value-weighﬁed index
as the benchmark market portfolio, we report the Jensen (1968) performance
index,6 and thé”Treynor~ﬁazuy (1966) and Henriksson-Merton (1981) tests of
market timing abiiity. Second, we perform a paired t-test that compéres“the
portfolio returns from the‘active strategies to three sets of benchmarks:’
(1) “the ‘(completely) passive strategy of holding any one of the
value-weighted industry indices; (ii) a passivé; strategy of holding the
Center  for Research in Securify Prices (CRSP) value-weighted index with
varying degrees of leverage; and, (iii) a set of "semi-passive" strategies
which up- or down-lever an equal-weighted index of the equally weighted
industry indices. Third, we compare the portfolio returns of the active
strategies among themselves when different methods are used to estimate the
joint return distribution. Again, the test for differences in portfolio
returns is the éaired t-statistic.

The results show that the portfolio choices performed well in both the
full 1934-86 period and in the 1966-86 sub-period, achieving both
economically and statistically signifi;ant excess returns in several
instances. Thus; the success of multiperiod portfolio theory applied to major
asset categories also appears to hold at a more micro level. We conclude that
the simple empirical probability assessmentvapproach is not withéut merit.
This ev&dence of superior performance from the use of a naive technique

reinforces the conclusions of the Grauer-Hakansson studies, and deals a

damaging blow to the weak-form efficient markets hypothesis.

] .
Also known as Jensen'’s alpha; it is the intercept from a characteristic line

regression.
These benchmarks and the reason for their use are described in more detail

in Chapter V.

/
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For the  most part, the portfolio returns were not s;atistically‘
different: (1) wben 28, 32, or QO‘quarters of equi-probable ré?lized returns
are employed as the empirical probability distribution, and k2) when eight,
twelve, or twenty-four industry groupings are the investment universes.
Moreover; the "all-of-history" method in estimating the joint veturn
cistribution showed statistical inferiority over the 32 quarter simple
probability assessment approach, particularly for the more rLsk averse
investors. This occurred in both the 1934-86 and 1966-86 periods, when‘
equal-weighted industries were the universe, but only in the full period,
when value-we;Z:ted industries were the universe.

Comparing returns from the twelve 1nddstry universe employing. a 32
quarter. simple probability assessment approach to the returns generated when
various adjustﬁents“were made to the estimating alstrlbution reveal the
following results. (1) For the period 1966—86‘Awlgh the value-welghted

universe, none of the adjustments made any difference (statistically) to the

portfolio returns. (2) For the 1934-86 and 1966-86 periods, regardless of

leverage opportunities for both equal- and value-weighted industries, there

is no statistical difference between the portfolio returns using the simple
historical raw joint estimates as the joint' return distribution versus the
inflation adapter method to édjust the distribution. (3) Both the
"all-of-history" and the "disaster states" scenario approaches to estimating
the return distribution showed statistical inferiority to* the simple
historical raw estimate approach as well as to the inélatidn adapter method
in the 1934-86 and 1966—é6 periods, especially for the more risk averse
investors. (4) The "sumjof-the-digits" approach to adjusting  the

probabilities, at least for the more risk averse investors, was found to be



superior to all methods in the 1934-86 period while it made no difference in
the 1966-86 sub-period. Again, these results serve to reinforce the
conclusions of the Grauer-Hakansson studies, particularly on the efficacy of
using just the simple empirical probability assessment approach to estimating
th; joint return d@stribution.

The evidence from the performance tests of the active strategies reveal
that: (1) according to the Jensen performance index, there are mostly
pbsitive a's with some statistical significance at the 5% and 1% levels,
indicating some positive abnormal performance, and, (2) positive market
timing ability existed with respect to the Treynor-Mazuy and
Henriksson-Merton performance measures for the period 1966-86, while the

reverse Is true for the 1934-86 period. However, most of the timing abiiity,

positive or negative, disappeared when a statistical correction for

heteroscedasticity was made. -

The thesis proceeds‘ as follows. Chapter II describes Tultipefiod
portfolio th=ory and the model to operationalize it. Chapter III presents a
review of the 1iteraturg. Chapter IV describes the inputs required of the
model, and details the various extensions and modifications made to these
inputs. Chapter V contains a description of the data used, and details the
constfuction of the 1investment wuniverses and the benchmark portfolios.
Chapter VI presents the portfolio returns and compositions of the active
strategies. Chapter VII examines‘the results from the performance measurement
tests. Finally, Chapter VIf} summarizes the thesis, ;tates the conclusions

and discusses possible extensions of the research.



ITI. The Multiperiod Portfolio Model

=9

Consider the simple.reinvestment problem, where we assume markets aro
(

perfect and returns are independent, but not necessarily statlionary, over

time. Let the investor have a preference function U, (with Ul > 0, U” < 0)

0 0 0

defined on terminal wealth w,. (time 0). If we let wn denote the Iinvestor's

0

wealth with n periods to go; r.o the return on asset i in period n, Zin the
amount invested in asset i in pefiod n (with i = 1 being the ;Tskless asset),

and Un(wn) the relevant, but unknown, utility of wealth with n periods to go,

then the investor’s wealth at the end of period n is
M :
_ i »
wn-l(zn) - Z (rin i 1ln)zin ! wn(1 * t.1n)’
i=2 '

where g; - ( ,Z,, ), with the prime denotling transposition, and M 1s the

zZn"" Mn

numbep of securities.
Now consider the portfolio problem with one period to go. The investor,

with wealth w1 to invest, must solve °

max E [ UO(wO(gl)) ] L] Ul(wl).
zy|w, ‘

Clearly, Ul(wl) is the highest attainable expected utility glven v, and thus
is the 1induced utilit- of wealth® with one period to go. The portfollo

problem with two periods to go is

a ZmTz E [Ul(wl(gz)) ] = Uy(wy) .
- =212 '

8It is known as a derived utility function since it is derived from a
specific UO(wO). .

10
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The induced utility of wealth with n periods to go is given by the recursive

equation

Un(wn) =~ max E [ Un_l(wn_l(gn)) ], n=1,2,.

z_|w
n n

Thus, Un(wn) is the expected utility of following an optimal policy frog
period n to 0 (terminal date) given that v dollars are available at n. We
can see frém the above tha? the induced utility of current wealth, Un(wn),
generally depends on "everything", namely, the utility function of terminal
wealth, Uo(wo), the joint distribution functions of future returns{ and
future interest rates. Furthermore, to derive Un-l(wn-l)’ the investor must
solve a portfolio problem in each period for all levels of wealth. Moreover,
Un-l(wn-l) méy not have the same functional form as UO(WO).

However, Mossin (1968) showed that Un(wn) depends only on U0 if and only

if Uo(wo) is isoelastic, i.e.,

. 1
Uo(wo) - ; W, ¥y < 1.
(Note that for v - O, Uo(wo) = 1n wox) We can now write
1 v
Un(wn) -V (1)
*

For these wutility functions, the optimal investment policy, 12, is
proportional to wealth; that is, ////

/
all v, v < 1, all i, / (2)

* *
z, (w) = x, w ,
in' n in n

* : .
where the X, are constants. In addition, these preferences are also

completely myopic since they depend only on U0 and the return structure for

the current period (and mot on future periods). Finally, only functions of

11



family (1) exhibit constant relative risk aversion.9 From (2), we see that

v

1 < v .
o <>, Vn(1+rn)-;(l+rn) ;

1
Un(wn) - p» w )

that is, the utility%wf wealth relativés, bn(l + rn), is of the same form as
the utility of wealth. This holds only for family (1).

We note that these properties, while interesting, are clearly restricted
to utility functions of class (1).’However, Leland (1972), Hakansson (1974),

Ross (1974), and Huberman and Ross (1983), showed the important result

1 .
Un(wn) —_— ; w for some v < 1, )

holds for a very broad class of terminal utility functions Uo(wo); that fis,
the induced wutility' function Un(wn) converges to an iséelnstic function.
Furthermore, Hakansson (1974) has shown that (3) is usually nccompaﬂied by a

. . . 10
convergence in policy; that is

* *
z — w for some vy <1
n nn

|

Thus the objectives given by (1) ehc0mpass a Sroad‘variety of different poal
formulations for investors with intermediate- to long-term investment
horizons.11 In addition, since the relative risk aversion function is 1-vy, the
family (1) incorporates a full range of risk attitudes, ranging from risk

neutrality (y = 1) to infinite risk aversion (y = -o).

e

gRelative risk aversion is defined as -wU”(w)/U” (w) and equals l-y for the
£$mi1y (1) ’

Convergence to an isoelastic policy at n. does not Imply the isoelastic
policy will be optimal to the end. In other words, 1f Interstate 80 is a good
route from Boston to San Francisco, then it is an equally good route to Los
ﬁpgeles or Seattle, but only as far as Salt Lake City. See Hakansson (1974).

However, the simple reinvestment formulation ignores consumption.

12



Summarizing, the several noteworthy properties of the isoelastic class
of Qtility functions are: (i) they are consistent with multiperiod eXpecE;ar
utility maximization whenever returns are independent over time (although
this is not required 'when vy = 0). Moreover, the investment objective is quite
robust, encompassing a wide variety of tastes when the investment horizon is
intermediate- to long-run. (ii) They are myopic in that the return structure
beyond the current period is not required. (iii) They are the only class of
%ctions for which we can formulate the investment problem in a rate of
return setting as opposed to wealth for multiperiod horizons. (iv) They
~exhibit decreasing absolute risk aversion, which implies that risky assets
are normal goods. (v) They span a continuum of risk attitudes, from risk
neutrality to infinite risk aversion. Moreover, they are aptly suited to the
multiperiod reinvestment problem, particularly for the institutional
investors, since the functions (éxcept for vy = 1) display an aversion to
vegative returns and bankruptcy that increases as -y decreases. f

We now operationalize multiperiod portfolio theory. At the beginning oé‘f

each period t, the investor chooses ‘a portfolio, X, on the basis of some

member, vy, of the family of utility functions for returns given by

-1 Y
V(1+rp) S (1+rp) ; _‘ (4)

This is equivalent to solving the following problem in each period:

1 = 37 1 v s
mix E [ " (1 + rpt) ] m:x‘z L ; (1 + rpts) (5)
-t -t s
subject to:
X e >0, X ¢ > 0, Xp¢ < 0, all i, t v (6)

13



z Xit'+ X[ + Xpe ™ 1, all t, (7?

i
Yomox o<1, all €, (8)
pr (1 + Loe >0) =1, ' (9)
where
r = z X, r + x . r + x rd —is the ex-ante return. on the pé;tfollo
pts it its Lt Lt Bt Bt’ : ’ ’

i

at time t in state s,
v = 1 = a parameter that remains fixed over time,

H
Xip ™ the amount invested in risky asset i in period t as a fractlion of own

capital,
X’ = (x .., X X X where x. 1 colum vector and a prime
S ( ].t’ 1] Mty Lt; Bt), 2 S a umn C p

denotes transposition,

r. = the random return expected on asset i in period t,

1t

e = the. return on the riskless asset in period t,

rgt = the borrowing rate at the time of the declsion at the beginning of
period t, -

m., = the initial margin requirement for asset i in period t expressed as a

fraction, and

*ts = the probability of state s in period t, In which case the random

return r, will assume the value r, .
it 1ts - 2

Constraint (6) rules out short positions12 and (7) 1s the budget

-

“While the program can solve (5) to find. the optimal portfolio with or
without this «constraint, we have it in for two reasons: (1) many
institutional investors are constrained by law to hold only long positions,
and (2) so that this study is comparable to previous ones which explicitly
considered this constraint.

14



constraint. Constraint (8) serves to limit borrowing (when desired) to th;
maximum permissible under the margin requirements that apbly to each of the
various assets. Finally, (9) is the solvency constraint whicﬁ ru1es out aéy
(ex-ante) probability of bankruptcy. Note that with finite return
distributions, this constraint is not binding for y < 1 because of thevpower
functions’ aversion towards negative returns and bankrﬁptcy. However, we
explicitly consider this constraint in formulating the maximizatiég problem
to prévent the algorithm from considering infeasible solutions as it searches
for the optimum.

Several inputs are required to operate this model. First, we need an
estimate of the joint return distribution of the investment universe fof the
next period.13 Second, we need to specify the return on a riskless asset afid a
decision borrowing -rate (when leverage opportunities are permitted) at the

beginning of the holding period considered. Finally, the margin requirements

must be given when borrowing is allowed. A detailed discussion of these

inputs will be given in Chapter 1IV. »

13
See Bawa, Brown, and Klein (1979) for a comprehensive look at the issues and
problems involved with the estimation of return distributions.
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III. Literature Review

This chapter reviews the 1itefatufe relating to: (1) applications of
multiperiod investment theory (the multiperiod theory itself was reviewed In
Chapter 1II); (2) the relationship between applications of multiperiod
portfolio theory and lnean-var;ance analysis; and (3) studies relating to

industry analysis.

A. Applications of Multiperiod Portfolio Theory

As noted, the multiperiod theory was reviewed iu Chapter 1I. This
section reviews the application of multiﬁeriod portfolio theory to the
rébalan@ing of portfolios over time. Grauer and Hakansson (1982) was the
first study applying multiperiod portfolio theory to the rebalancing of
portfolios over time. * Since that time, three more articles from the snée
authors have made their appearance in the finance literature, viz. Grauer and
Hakansson (1985,1986,1987). The firsg three articles explored active asset
allocation strategies in ; domestic setting composed of U.S. common sLocks,
corporate bonds, government bonds and a riskless asset. Borrowing was ruled
out in the first article while margin purchases were permitted in the other
two. In addition, the third article included small stocks as a separate
investment vehicle. Thus, thé first three articles in this area considered

only major U.S. asset categories as the investment universe.

The model given in Chapter II, equations (5)-(9), was the one that

“This study is actually the second (chronologically) to appear in the f{inance
literature, but the first in a major journal. Grauer and Hakansson (1981)
appeared in a German publication.
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Grauer-Hakansson used in their studies. f; essence, they maximized the
expectéd utility of wealth for utility functions of the isoelastic class for
each period. The constrainté in the model were: (1) nohshort sales weré
permitted, (2) the budget constraint, i.e., the asset weights, including
borrowing and lending, must sum to one, (3) leverage, when permitted, must
not exceed the margin requirements of each asset class, and (4) insolvency,
i.e., the ex-ante probability of bankruptcy, was ruled out.

The major input to their model was an estimate of the next period’'s
joint return distribution. In their studies, Grauer-Hakansson used the
so-called simple probability assessment approach. The idea was the following:
at the beginning of period t, the realized returns of the most recent N
periods were recorded; each of the N joint realizations in periods ¢t-N
through to t-1 was assumed to have probability 1/N of occurring in the
upcoming period. Thus, estimates were obtained on a moving basis and used in
raw form without adjustment of any kind.

Turning first to the 1982 and 1985 articles, Grauer-Hakansson considered
an investment universe composed of U!S. stocks, corporate bonds, government
bonds, and a riskless asset. The first article did not permit leverage while
the second did, and both employed annual and quarterly revisions. The results
revealed that there were substantial gains tb be had from applying long-run
investment theory to portfolio selection. The gains from diversification were
especially sharp, particularly for the more risk averse investors. However,
there seemed to be only very minor differences when portfolios were revised
once a year versus quarterly. Finally, a comparison between levered and
unlevered portfolios produced results that were to be expected. The highly
risk averse investors never borrowed, so the availability of margin purchases

i
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made no difference to their portfolio returns, while the more risk tolerqnt
investors were fairly 1liberal in their use of leverage, occasionally
employing up to the maximum allowed. As to be expected, leverage increased
the variability of portfolio returns, and in the case of most investors, also
increased their realized returns.

When small stocks were included in the investment universe, Grauer and
Hakansson (1986) found thg conclusions from their previous studie§ to be
generally unaltered. Small 4stocks, when chosen, tended to replace common
stocks in the portfolios. This haa a ﬁptably positive effect on renlized
returns for all investorsl which. is ‘not- surprising.15 Moreover, éhe
performances of the active stfategiés, when: compared with fixed welght
portfolios of similar riékiness,‘were statistically significantly higher in
some cases, | |

So far, the studies reviewed have employed a "domestlc" universe; that
igs, only U.S. assets were considered.- In Grauer and Hakansson (1987), the
investment universe was expanded to include the‘four principal U.S§. asset

groups and up to fourteen non-U.S. equity and bond categorles.16 The principal

15Many investigators, for example Banz (1981), and Reinganum (1981), have noted
that small stocks have produced excess risk-adjusted returns. This is now
ﬁgmmonly known as the "small firm effect".

Wheh we examine the international arena, we find many studies of
international diversification, but most were based upon the mean-variance
model of portfolio choice at a point in time. One of the earliest was by
Grubel (1968) who showed the beneflits of international diversification for
eleven countries from 1959-66. The (expected) result was that a portfolio of
international assets dominated (in the mean-variance sense) a portfollio of
U.S. stocks only. Subsequently, Levy and Sarnat (1970) put forth a study
examining the gains from international diversification of twenty-eight
countries. The conclusions reached were generally similar to those of Grubel.
Again, these and other studies (see the references cited in Adler and Dumas
(1983) for a comprehensive list of studies) in this area only looked at
portfolio choice at a point in time.

Ve
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fihdings were: (1) the gains from inEIuding non-U.S. asset categories were
dramatic, especially so for thevm;;e risk averge‘investors, (2) there were
large éains from removing the no,leverage constraint compared with when only
U.S. assets were the in%estment universe, and, (3) investment in the U.S.
assets were mostly non-existent in the presence of non-U.S. categories, which
provided strong evidence of market segmentation.17 ‘
Overall, ﬁhe Grauer and Hakansson studies have shown that applying
multiperiod portfolio‘ theory to the construction and rebalancing of
portfolios composed -of major U.S. and international asset éategories can be
xemarkably successful. The results were all the more remarkable when we
consider that only the simple probability assessment approach was used to

form an estimate of the next period's joint return distribution. This

certainly does not bode well for the weak-form of the efficient markets

hypofﬁ%sis:

More recenti}, Grauer and Hakansson (1988) refined;éthe simple
probability assessment approach by including an inflation adapter to adjust
the raw estimates of -next period”s joint return distribution. At the
beginning of period t, the following regression is ;un:

rijb- ai + ﬂirIj + eij , j=€-1 to t-N,

where rij is the return on asset i in period j, and rIj is the inflation rate
in period j. This regression is run for data contained in the same time frame
as that used in estiméting the joint return distribution employing th9 simple
probability assessment approach. In other words, the realized returns of the

most recent N periods are regressed against the inflation r@tes of the most

<

17Agmon (1973) and Lessard (1973) also provided evidence of market
segmentation. ‘
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recent N periods. The simple probability assessment approach to estimating
the joint return distribution in period t i§ then adjusted by the following

equation:

A A

Tig = Tyy Y B (rpe - Ty

)v j-t‘l to t‘N,

) A
4
where ﬁi is the estimated regression slope coefficient, e is the return on

the riskless asset for period t, r is the (arithmetic) average return of

Lj

the riskless asset in the most recent N pe{iods, r is the realized rate of

1]

return on asset i in period j ﬁor j=t-1 to t-N. Presumably, if r - rLJ is

ES

Lt

1

positive, then what the "market"™-is telling us is that (unleséjreal_interest
rates have gbne up) the inflation rate in period t is expected to be higher
than the .average inflation rate over the preceding N periods. Thus, it 1is
only "rational" to assume that, if investors expect a higher inflatlon rate
in period t, then the expected return on asset i should be affected tﬁrough

A A

the inflation rate and ﬂi , since ﬁi reflects the relationship between asset
i's returns and inflation in the past N periods. ’

This inflation~ adapter method . to refining the raw joint empirical
distribution apbroach was applied to choose portfolios composed of the
value-weighted market index of New York Stock Exchaége stocks and Treasury
Bills. Basically, Grauer and Hakansson applied this technique to determine
the "right" time to move out of the stock market and into Treasury Bills and
vice versa. Traditionally, this has been the approach taken by investors who

-

feel that they do not have micro-selectivity,18 but by analysing broad

macro-economic variables are able to "time the market". This approach to

18Micro-selectivity is the ability to identify under-priced securities in the
stock market and thereby include them in the portfolio.
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4 4
“timing the market" was suprisingly successful, especially in the 1966-85

period.19

B. A Comparison of Power Utility and Mean-Variance Portfolio Choice

Even though multiperiod portfolio theory has been around since the early
1970s, it has been largely ignored in portfolio selection applications. This
is so despite the fact that the multiperiod model has a strong theoretical
foundation and is particularly well suited to the problem of rebalancing -
portfolios over many periods. However, a disadvantage‘qf these models may be
in the computational problems ‘and costs that arise when applying theory to
practicijzo

It is well known that finding the set of mean-variance efficient
portfolios 1is typicaliy less computationally burdensome than finding an
optimal portfolio through expected utility ma#imization. Thus, there have
been many studies examining how closely portfolios chosen on the basis of
functions of means'and variances approximate those picked by expected utility
maximization.m'However, these studies‘just examine the portfolio choices at a

point in time and none went so far as to construct and rebalance the

3

portfolios over many periods.

C. Industry Studies

19It can be seen that if inflation is low or non-existent, as it was in the
thirties through to the mid-sixties, this approach will have no significant

impact on the raw joint distribution.
21See for example, Kroll, Levy and Markowitz (1984) and Grauer (198la).

See, for example, Ziemba, Parkan, and Brooks-Hill (1974), Pulley (1981,
1983), Kallberg and Ziemba (1983), Kroll, Levy and Markowitz (1984), and

Grauer (1986).
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Tpgrg,,have-'ﬁge':n no studies applying multiperiod portfolio theory td the
industry sectors of the U.S. stock market. This is not surprising since the
Grauer-Hakansson studies reviewed in Seclion A were the first to employ the
multiperiod model. However, there are several studies focussing on indust:ry
analysis and the need to do such analyses.

kir}\g (1966) was one of the earliest studies‘ on Industry analysis. He was »
concerned wigh whether industry factors were present in individual stocl;
priée movements. He found that approximately 10-15% of the vax'.iance, of
individual stocks were related to the industry component after taking into
account the market factor. Later studies by Meyers (1973) and Livingston
(1977) had results that werev consistent with King’s. They concluded that
there existed a pervasive industry influence .on the performance cf stocks
over time. This conclusion emphasized the need for portfol.lo managers to
!perform such analyses so as to obtain higher réturns and: lower risks in the
long run. “

Studies examining the performance of industries over t!me include Latané
and Tuttle (1968), Brigham and Pappas (1969), and Reilly and Drzycimski
(1974) . These ;‘,tudies showed that diffe;‘ences .in performance between
industries were substantial. For example, Latané-Tuttle found that the mm"ket
increased by five times in the period 1950-67 while the Industries had
varying changes; one industry declined while another had an increase of about

¢
forty times over the same time period. Moreover, these studies, plus one by
Tysseland (1971), showed that there was almost no assoclation (i.e.,v
correlation) in industry performance over time, which lent support to the
weak-form efficient markets hypothesis. However, this does not {mply that
industry. analysis is useless. On the contrary, these studies do sypport the

&
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concept of induétry analysis and of an industry influence on individual stock
performance. The evidence showed that industries do not perform in the same

Qay over time, and therefore this makes industry analysis all the more

fmportant to the portfolio manager.

>

On a related topic, Farrell (1974,1975) investigated the clustering of
companies along other lines. In particular, he used a broader than industry
.y
classification (s£ab1e, cyclical, growth and gnergy) to see if the price

action of stocks conformed to this classification. He did find that the four

._stock groupings: were homogeneous; stocks within each group were highly

éorrelated, and the inter-group relationship showed near independence.

Moreerr, fafre11;k1975) showedrthat there were substantial benefits to be
had from an'ex-égétfg;oﬁp rotation‘strategy among these four classifications.

More recently, éorensen and Bufke (1986) examined portfolio returns from
active- industry group rotation. They é;nsidered forty-three industries from
1972-84 and applied a "relative strength" trading rule, rather than any

. . . . 22
portfolio selection models, to rotate in and out of these industries.s The

measures used to judge the performance of the portfolios formed by this

‘technique were the Sharpe index, the Treynor index, and Jensen'’s alpha.23

*2For each industry, the relative strength index is calculated. This index is
formed by the ratio of an industry’s current price to its average price over
the previous six months. Portfolios are formed based on this index. The rule
is: sell an industry when its index falls below a specific- rank (e.g., below
30%), and replace it with the next highest ranking industry not in the
portfolio. Each industry in the portfolio is equally weighted. For more
gstails, see Sorensen and Burke (1?86). ) )

The Sharpe index is defined as (rp-rL)/ap where rp is the average return on

a portfolio, r, is the riskless return, and ap is the standard deviation of

returns of portfolio p. The Treynor index is defined as (i‘p-rL)/ﬁp where ﬁp

is the beta of portfolio p. Jensen's alpha is the intercept term in the
characteristic line regression; that is, when we regress the excess returns
of portfolio p against the excess returns of the market.
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Based on such measures, the overall conclusion was that that some strategy of
group rotation may be of use to portfolio managers. In fac?, the, strategles
that did the best were those that were notivery active, lowever, in the full.
period considered, 1972-82, thi;'"relative strength” method of group rotatlonJ

did not lead to superior performance, while in the sub-period 1977-82 it did.

Thus, this technique has severe limitations when employed#in highly cyclical -

markets (which 1972-82 was).
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IV. Model Inputs and Statistical Tests of Investment Performance

We now describe the inputs requirea when applying the multiperiod
portfolio model described in Chapter II to industry groupings of the U.S.
stock market. The investment universe considered is either an eight, twelve
or twenty-four industry grouping of the New YorkeStock Exchange.26 Both equal-

and value-weighted industry indices are used. Details of these industry

groupings and their formation will be given in Chapter V. .

A. Joint Return Distribution Estimation

1. The SimplelProbability Assessment Approach

The major input to the model is an estimate ‘of the joint return
distribution of the industries for the next period.25 We initially follow
previous multiperiod studies®® by employing the so-called simple probability
assessment approach. As described in Chapter III, this approach works in the
following manner. Suppose quartefly revision is used. Then, at the beginning
of quarter t, the realized (industry) returns éf the most recent N quarters
are recorded; each of the N joint realizations in quarters t-N through to t-1
is assumed to have probability 1/N of occurring in the coming quarter t.

Thus, estimates are obtained on a moving basis and used in raw form without

**The eight industry breakdown comes from Sharpe (1982); the twelve industry
grouping follows that of Breeden, Gibbons and Litzenberger (1986), while the
twenty-four industry classification is basically derived from the twelve
industry grouping by breaking each -of the twelve into more specific

ipdustries. See Chapter V for more specific details. .
See Bawa, Brown, and Klein (1979) for a comprehensive look at the issues and

groblems involved with the estimation of return distributions.
See Grauer and Hakansson (1982, 1985 1986, 1987)
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adjustment of any kind.zz Note that there is no information loss involved here

T

because the whole joint distfibution is specified; all moments and
correlations are implicitly ﬁaken into account. “ : .

Having estimated the joint return distribution for quarter t, the only
qther inputs required are the (ob§ervab1e) riskless return, rLt' and the

(observable) decision borrowing rate,_ rgt, for quarter t. The [former. is
passumed to be the 91-day U.S. Treasury bill maturing at the end of quarter,
while the latter 1is assumed to be .the call money rate plus 1% at the
beginning of quarter.

We initially 1let N = 32 quarters for Aeacb of the equal- and

value-weighted eight, twelve, and tweqty-four industry investment universes;
that ig, we use thexgéilized returns of the most recent:32 qunrtgif as our
estimate of the joint return distribution.?”® In addition, we cxamine the
effect on portfolio policies and their returns when we aliow N to be 28 and
40 quarters for the twelve equal- and value-weighted industries.?® Thus we
replicate the Grauer-Hakansson methodology on a new and different data set.
2. The Simple Probability Assessment Approach With An Inflation Adapter
Recently, Grauer and Hakansson (1988) employed an inflatlion adapter

method to refine the simple probability ‘assessment approach. Again, we

replicate their inflation adapter method for the twelve equal- and

?If the investor has no information about the form and parameters of the
true distribution, but believes that this distribution went into effect N
quarters ago, then it is optimal to use the empirical distribution of the
B?St N quarters. See Bawa, Brown, and Klein (1979), p. 100. ¢

This follows the cited Grauer and Hakansson studies where they mostly used a
32 quarter estimating period when quarterly portfolio revisions were
%?nsidered. They also experimented with 40 quarters as the estimating period.

The twelve industry universe with the most recent 32 quarters as the
estimate of the joint return distribution is our base case. Thus, we examine
deviations from the base case when we employ the last 28 and 40 quarters as
the estimate of the return distribution, ceteris paribus.
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value-weighted industry investment universe (our base case) to see if the
same general conclusions reached by Grauer-Hakansson can be supported. As

described earliér inVChapter 111, the following regression is run for each
industry at the beginning of quarter t:

- rij - o, + ﬂirIj + € j=t-1 to t-N,

where rij is the return on industry i in quarter j and rIj is the inflation
rate in quarter j. Suppose N = 32 quarters are employed in the simple

probability assesfment approach. Then, the preceding 32 quarters of returns )

on industry regressed on the same 32 quarters of inflation rates. We

now adjust the raw estimates of the joint distribution to be

;ij - rij + ;i(rLt - rLt)’ j—t;l to t-N,

A ' '
whevte ;i is the regression slope coefficient, . is the riskless return for -
quarter t, th is the (arithmetic) average return on the riskless asset for
the most recent N quarters, and r.; is the realized rate of return on

induséry i in quarter j, for j = t-1 to t-N. Note that while we adjust the
magnitude of the returns 1in the ‘joint distribution, we ~;‘.till give a
probability of 1/N to each joint .realization.u The rationale for this
approach 1is to consider the impact of iﬁflationary expectations on our
estimateg of the jointvreturn distribution. If changes in the U.S. Treasury

bill rate reflect investors’ expectations about inflation in the coming
period (given thag the real interest rate has not changed), then our
estimates of next ‘quarter’'s returns should be affected by the right hand side__. . _
of the above equaéion.

3. A "Sum-of-the-Digits" Probability Assessment Approach

The simple probability assessment approach assigns equal probabilities
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to each joint realization in the estimate of the return distribution. We now-
introduce a completely new way to assign these probabilities to the jolint

realizations of our base case. These probabilities are assigned by a
"sumjof-the-dig{ts" rule which operates as follows. Let
N .
K= ) k
k=1

Then, at the beginning of quarter t, the joint realization of quarter t-1 1is
given probability N/K; the joint realization of q;arter t-2 has probability
(N-1)/K; and so on until the joint realization of quarter t-N has probability
1/K of occurrence. Thus, we have assigned more weight to the recent
observations. The "sum-of-the-digits" method is an exponential decay-type
function and the idea is barrowed from the exponentially weighged moving
average (EWMA) model of univariate time series modelling. Consider the simple
probability assessment approach: we are saying that the forecast for the next
period is the (simple) average of the past N realized return vectors. The
impetus Behind the "sum-of-the-digits" notion is a "common-sense appeal” that
the recent past would be a better guide to the next period than the more
distant past.30
4. An "Al;-of-HistoryV Simple Probability Asséssment Approach

As noted, the Grauer-Hakansson studies have employed a slwple
probability assessment épproach, which is' a "moving windoy" method to
estimating next period’'s joint distribution. That is, only the most recent N
periods of realized returns are used, and as we move sequentially forward in

time, the earliest observation is dropped while the most recent one s added.

**The method is arbitrary, but perhaps no more or less than assigning ecqual
probabilities to each joint realization.
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Thus, implicit in .their approach is that the return dis_tribution is only
stationarynfor the last N quarters.xhe now modify this by assuming that the
world is stationary By considering an "all-of-history" method’ ' whereby all
past returns are used iIn estimating the raw joint disé*ﬁbution. In other
words, at the beginning of quarter t, returns from quarter 1 (the first
avai%able data) to quarter t-1 are useq. At the beginning of quarter t+l,
returns from quarter 1 to quarter t will now be the estimate of the joint
distribution, and so on. Each 3oint realization is given an equal probability
1/(t-1) of occurring in quarter t. Note £hat the probabilities become smaller
as we move forward in time, unlike the ("moving window") simple probabiiity
assessment ébproach. This technique 1is applied to‘oqr base case.
5. A "Disaster States" Scenario Probability Assessment Approach

Finally, we introduce a "disaster states" scenario in estimating the
return distribution of our base case. This idea is a modification of the
simple probability assessment approach, and is as follows. Let there be a
universe of M industries and let N be the number of quarters of realized
returns used in the simple probability assessment approach to estimate the
next quarter's return distribution (M = 12 and N = 32 in our base case). At
the beginning of quarter t, the worst state for each asset i from quarter 1
(first observation) to quarter t-1 (most recent observation) is recorded.
Thus we should obtain M such states (one for each asset in the universe).

Then we append these M worsg\states to the most recent N states to obtain

Notice that this method contrasts with the "sum-of-digits" approach. In this
case, we would like to use every shred of information available to estimate

the joint return distribution.
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M + N states as our estimate of the joint return distribution for quarter'tu32
The probabilities we assign to, these states are now determined by the

following rule:

Probabilities of Probabilities of
each of the N most each of the M
recent states worst states
, 1 J
N +J (N+J) M

e ——

where J is an integer and 1 < J < M. For example, if we let J = M, then all -
.we are doing is assigning each of the N + M states a probabillity of 1/(NM);
that is, equal probability:. We examine three variations around our base case
here; we let J =1, 6, and 12, and N = 32 quarters. Suppose J = 1. Then we
~see that each of the N (= 32) ™"normal" states has probabllity 1/33 of
occurrence, and each of the M (= 12) "disaster" states has probabllity
1/(33:12) of occurrence. When J = 12, we are ass;gning the "disaster" states
a probability equal to each of the "normal" states; when J = 6, a lower’
probability is assigned to each of the "disaster" states than .to the "normal"
states; and when J = 1, we are assigning the lowest probability to the
"disaster" states.

The motivation for the use of a "disaster states" scenarlo is to keep
the investor aware that such states may occur at any time, but not to glve it
a probability of occurrence such that it will completely drive the investor
out’ of the equity markets. Thus, we have made the simple probability
assessment estimate of the return distribution more conservative, and by

letting J vary from 1 to M, have varied the degree of conservatism.

2 The "moving window" method places a zero probability on a previous disaster

state (e.g., the fourth quarter of 1929) if it does not fall within the last
N quarters (i.e., it is out of the window). This provides the motlvation for
the “"disaster states" approach.
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Given these inputs, the portfolio weight; for the various assets and the
proportion of assets borrowed (Lf permitted) are calculated by solving system
4(5) - (9) in Chapter II via non-linear programming methods.? At the end of
quérter t, the realized return on the portfolio is determined, using the
welights selected at the beginning of quarter t. This cycle is répeated in all
subsequent quarters.

We report returns gross of transactions costs. and taxes, and assume that
the investor cannot influence prices. This is in 1ine with the assumptions
made In previous multiperiod studies. The reasoning is, first, the data
series used as inputs also exclude transactions costs (for reinvestment of
dividends) and taxes. Furthermore, a set of benchmark portfolios is
constructed from this data series for comparison with the active strategies
and these bench#ark portfolios also exclude transactions costs and taxes.
Second, many institutional investors are tax-exempt, and there are techniques

available for keeping transactions costs low.”

Finally, we present the portfolio compositions of selected active
strategies to detect the differences, if any, between the various return

distribution estimation techniques.

B. Statistical Tests of Investment Performance
To judge the performance of the active strategies, we test whether there
is any statistical difference in the returns of the active strategies with

quarterly revision, both with and without leverage opportunities, under the

»The non-linear programming algorithm employed is described in Best (1975).
Furthermore, the proper treatment of transactions costs and taxes are

nontrivial.
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following sgenarios. (1) The twelve industry universe versus the eight and
twenty-four industry universe (both value- and equal-weighted), for N = 32
quarters under the simple probability assessment approach to estimating the
joint return distribution. (2) The use of N = 32 versus 28 versus 40 quarters
under the simple probability assessment approach for the twelve equal- and
valué-wéighted industry investment universe. (3) The different methods for
estimating the joint return distribution for the twelve industry universe
vwhen N = 32 quarters; that is, the’ simple probability assessment approach
(our base case) versus the 1inflation adapter approach versus the
"sum-of-the-digits" approach versus the "disaster state" scenario (for J = 1,
6, and 12) versus the "all-of-history" approach. (4) The comparison of
sele?téd base case active strategies against the passive and seml-passive
benchmark portfolios.35 We report palired t-statistics for the four cases
outlined above.’®

The paired t-test statistic 1s constructed as follows. The terminal

wealth w, is given by

O 3
Wy T W (1 + rn)(l + rn_l) ....... (1 + rl)
n .
= W exp [ Z In(l + rt) },
t=1

**The passive benchmarks are the CRSP value-weighted Index levered up and
down, and the twelve individual value-weighted industry indices themselves.
The semi-passive benchmarks are the equally weighted portfolios of the twelve
equal-weighted industry indices levered up .and down, plus the individual
equally weighted indiustry indices. Chapter V contains a more detalled
%}scussion of the construction of these benchmark portfolios.

This test is also used in Fama and MacBeth (1974) and Grauer and Hakansson

(1986,1987,1988).
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. . . 37, . '
where v 1s current wealth, and r_1is the portfolio return” in period t for a

particular . Note that~the returns compound multiplicatively, so we employ

the paired t-test fbr dependent observations to the quarterly (and additive)

variables 1n(l + rt). Thus, to compare the return series rl,...,ri with the

return series r%,...,r2 for two different strategies under different

n

scenarios, we calculate the statistic

L 3

t = — )
o(d) / VY n
where -
1n(1+r1) - 1n(1+r2)
- t t
d =
n
t=1

’and o(d) is the standard deviation of [ 1n(1+rt) - 1n(1+ri) ]. In each case,

the null hypothesis is that

k]

1 2
E[In 1+r) ] =E[1n@1+r)]
while the alternative hypothesis is that

E[ 1In (1+ ri)xj >E [ 1In (1 + ri) |

v

C. Performance Measures

<

Finally, we present tests of abnormal performance for the active
strategies: (1) with and without leverage opportunities present, (2) when
managing the twelve equal- and value-weighted industry investment universes
under the various return distribution estimation methods, and (3) when
managing the eight and twenty-four industry investment universes (botﬁ edﬁal-

and value-weighted) when N = 32 quarters. The standard academic measures of

YNote we have dropped the subscript p for convenience.
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performance are the ex-post characteristic line a (also -known as Jensen's

(1968) performance index) and the Treynor-Mazuy (1966) and Henriksson-Merton

. . 3
(1981) tests of market tlmlng.8 We now discuss each of these performance

. 39
tests 1n turn.

1. The Jensen Performance Index
For the Jensen performance index, we run the following characteristlic
line regression for each portfolio p of the active strategies:

?pt T e T o‘p * ﬂp (rmt ) rLt) N 6pt’

where . is the return on the CRSP value-weighted index, L ls the return

on 91-day U.S. Treasury Bills, and rpt is the portfolio return on an active

strategy. The intercept, ap , 1s the measure of abnormal investment
performance, where a positive (negative) value indicates superlor (inferior)

A

performance. The null hypothesis is ap = 0 (no superior or Inferlor.

performance), and the alternative hypothesis |is ap > 0 _ (there 1is superior
performance). Thus, the results of one-tailed t-tests are reported.
2. The Treynor-Mazuy Test For Market Timing

~ Treynor and Mazuy postulated the following test for a fund manager’s

market timing ability:

rpt T e T ap * ﬂlp (rmt i rLt) N ﬂ2p (rmt i rLt) v (pL ’

22We also run these tests with a correction for heteroscedasticity.

Note that the application of multiperiod portfolio theory to group rotation
is not exactly a market timing strategy (in the Henriksson-Merton or
Treynor-Mazuy sense), nor is it simply a portfolio selection strategy (In the
Jensen sense). Thus one could argue that none of these measures will give a,
completely accurate measure of the investment performance of the multiperiod
strategies. On the other hand, these performance measures are the benchmarks
for measuring the performance of professional money managers and ®hey could
make exactly the same arguments. Therefore, we judge the multiperlod
strategies against these same commonly accepted benchmarks.
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where the notation is as before. If the manager has (positive) market timing

v

ability, then ﬂ2p > 0. The 1idea behind this test 1is quite intuitive.
Basically, a superior fund manager will inéiéase a fund's target beta to ",

if he assesses correctly that rm - fi > 0 (an "up" market) in the upcoming

period, and will target the fund’'s beta to a low "1 if the assessment. is

Fm - rL < 0 (a "down" market), wher3 ) > - Thus, the manager will have a

very low beta fund in "down" markets, and a high fund beta in "up" markets.

A

Thus, we expect to find ﬂZp > 0 for a successful market timer.

3. The Henriksson-Hertén Test For Market Timing

Merton (£981) also postulated, in a Capital Asset Pricing Modél
framework, the two-target-beta strategy. As in the Treynor-Mazuy test, the
fund manager sets the fund’s beta to 1 if the forecast in the éoming périod

is r - r., < 0, and increases the fund's beta to n, if r - r. > 0, where
m L 2 m L ,

q2'> - Henriksson and Merton (1981) developed the followiﬁg test for market
timing:

’

r -, = a_ + ﬂlp (r

pt Lt P mt rLt) * ﬂZp Ye *o€

pt

where y%9- max (O,rLt-rmt) is equal to the payoff assqciated with a put

option on the market portfolio with excercise price Iy The interpretation

,‘Q" /
in the Henriksson-Merton test ‘ls that ﬂlp measures the fund’s average beta in
W . |
% \ .
"up" markets (i.e., rmt -\rLt > 0), while ﬂ2p measure the average decrease
f

from ﬂlp of the fund’'s betgiin "down" markets .’ Thus, we can test the null

**Note that these are just estimates of average betas due to the imperfection
of the manager’s forecasts. That is, the manager will target a low beta for
the fund when in fact the, next pleriod turns out to be an "up" market, and
vice versa. This creates problem of heteroscedasticity in the regression
estimation where the absolute value of the error term is linearly related to

the absolute wvalue of rm-rL.

35



A

hypothesis ﬁ2p = 0 where (if not rejected? we would conclude that the manager
does not have market timing gbility, or does mnot act on his forecasts.''

Thus, we presentéthree measures of investment performance that are CAPM
related. The measures are not withoutethglr critics.*? Nevertheless, t&ay are
the most well known and used tests in the academic and app11e9 literature.

Therefore, we subject, the multiperiod strategies to these commonly accepted

benchmarks.

A A

41 :
We focus on ﬁZp as the measure of investment performance. The estimate, ap ,

\
is a measure of the manager’s mjcro-selectivity; that 1is, can the ~fund

A

: . P . . -~
manager select individual securities with success. However, the ap's are

strongly negativeiy correlated with the ﬁzp's as evidenced in llenriksson
(1984) and Grauer and Hakansson (1988). This means that 1If c¢he actlve
strategies show positive market timing (i.e., ﬁ2p positive and signlificant),

then they would more than likely also show negative micro-selectivity. One
g?planation for this.can be found in Jagannathan and Korajczyk (1984).
““See Roll (1978), Dybvig and Ross (1985), Grauer (1987) for criticisms of

using SML (security market 1line) measures (Jensen’s test), and sece
Jagannathan and Korajczyk (1984) for a criticism of the Henriksson-Merton

measure. o

s
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V. The Data
The primary source of our data is the 1§86 monthly £eturns tare of the
Center for Research in Security Prices of the University of Chicago (CRSP).
This tape contains the relevant monthly price, share and retura information
of all firms on the New York Stock Exchange from December 1925 to December
1986. Furthermore, we used the Standard Industrial Classification (SIC)

handbook (1967) as the guide to the industrial classifications of the firms.

A. The Industry Universes

First, we replicate the twelve industry{indices of Breeden, Gibbons and
Litzenberger (1986),43 which in tu;n were an adaptation of Sharpe’s (1982)
eight industry indices. Basically, firms on the monthly CRSP returns file are
grouped into the twelve broad industry categories according to their (first)
two-digit SIC code. Table la gives the =welve industfies and their respective
SIC codes. The eight industry universe is patterned after Sharpe (1982).
Table 1b giﬁes the eight industries ahd their respettive SIC codes. Finaliy,
Table 1lc presents the twenty-four industry =~ classification.- This
categorization is based upon the twelve industry classificatio; and is formed
as follows: each of ;he’ twelve industries from Breeden, Gibbons and
L{tzenberger is examined and further broken down into smaller industries .

until twenty-four industries are formed. Care was taken to ensure that each

**Note that Breeden, Gibbons and Litzenberger (1986) omitted industries with
two-digit SIC codes of 0,2,39,76 and 99. Thus, we followed Sharpe (1982) in
assigning these SIC codes to the following industries: 0,39,99 to Consumer
Durables, 2 to Food, and 76 to Services. :
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industry existed from 1926 on.**

We now present the details of the construction of “the equal- and
value-weighted industry indices. Essentially, the methodology wused In
‘constructing both types of indices is virtually identical ‘to the CRSP
construction of their value-weighted index. First, fi;ms whose‘shnres trade
as American} Depositbry  Receipts (ADﬁs) are excluded.“s Second, we exciudc
firms with missing price daté; that is, the firm is dropped from the industfy
if its price information is missing, bdt we Include it back as soon as 611
the inforhation is available. Third, and this is a departure from the CRSP
methodology, we exclude firms with missing share data. " Furthermore, we

construct both the equal- and value-weighted indices from the same universe

] 47
of firms.

A particular value-weighted industry index is constructed as follows:
first all firms with the industry’s two-digit SIC code(s) are recorded; then
the 1industry return for a particular month t 1is Jjust the sum of the

value-weighted individual security returns'® for t. The value-weipht of a {{irm

““While the eight and twelve industry indices are drawn from the same universe
of firms, we dropped two SIC classifications in the constructlon of the
twenty-four industry indices. Specifically, two digit codes 00 and 99 arec
excluded as they represent firms with missing SIC codes on the CRSP database
and non-classifiable firms respectively. Thus the twenty-four industry
universe has the same or fewer firms than the other two universes. However,
there was no difference in the count of firms at the beginning, while the
k?ter years only saw a few firms dropped. See Table 2 and footnote 1 as well.

Beginning in 1986, CRSP exgluded ADRs in the construction of Its
X?lue-weighted index.

This missing share data is recorded as zero so that it does not affect the
CRSP computation of its value-weighted index. However, we choose to exclude
the firm explicitly, so that our count of firms in the universe at any point
}P time may be smaller than CRSP's.

This is a departure from CRSP’'s constauction of its equal-welghted Index.
For example, CRSP includes ADRs and firms with missing share data In its
ﬁgual-weighted index. . .

These security returns are contained in the RETl vector on the CRSP
database; i.e., they include dividends.

-
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for month t is its beginning (of month t) price times its beginning (of month
t) shares outstanding divided by the total equity value of all firms in the
industry at the beginning of month t. The quarterly rate of return f;r the
indﬁstry is‘ngy just the compoﬁnded réte of return for the three months in
the quarter. Employing the ;ame firms that are used in constructing a
particular value-weighted industry index, an equal-weighted industry index is
also constructed as the arithmetic average of the returns of all the firms in
that industry.’

Tables la-c give more details on the industries. The tables identify the
twelve, eight, and twenty-four industry classifications (plus their SIC
codes) respectively, the total number of firms and the total market values in
the sample, and the percentage of firms and ‘of market values in each industry
at four points in time.‘’ These four points in time are chosen to represent
the focal points of the dataset and of the portfolio selection, problem.
Specifically, we choose January 1926 and December 1986 since these are the
start and end dates of the CRSP database respectively; Jahuary 1934 and
January 1966 are chosen because they represent the starting points of our
"investment horizon — the full period from the first quarter of 1934 to the

fourth quarter of 1986, and with the first quarter of 1966 to the last

quarter of 1986 as an important sub-period.50

B. Other Data Requirments

48 . . .
From the percentages given, we can calculate the number of firms in each

Industry at the four points of time. :

50 . :
We choose this sub-period for two reasons: (1) it represents the most recent

two decades, and therefore 1s of interest to investors and portfolio

managers, and (2) it is consistent with the previous Grauer and Hakansson

studies.
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The next piece of .information required is the return on a riskless
asgét; in the portfolio selection problem with quarterly revision, we use the
91-day U.S. Treasury Bill maturing at the end of the quarter. The source of
this information is the Survey of Current Business and The Wall Street
Journal. The borrowing rate for decision purposes, rgt, is assumed to be the
call money rafe plus 1%. This rate is viewed as perslisting Lhroughoﬁt the
quarter and therefore riskfree. The sources for this rate are the Survey of
Current Business for the period 1934-76, and The Wall Street Journal for
later periods. The borrowing rate used for rate of return calculhtions, the
realized rate, r;t, ig calculated as a monthly averagé. Finally, the margin
requiréments are obtained from the Federal Reserve Bulletin. These are the
initial margin requirements; there was no pratical way to take malntenance
mafgin requirements into consideration in the programs. In any event, such
requirements would have come into play for the more risk tolerant strategles,
and then only occasionally.

!Finally, for the inflation adapter method to adjust the Joint return
distribution, we obtain the {nflation rates, f}om the 1988 Yearbook of
Ibbotson Associates. The rates are derived from the Consume; Price Index for
All Urban Consumers, not seasonally adjusted (CPI-U, NSA). Prior to 19/8, the

rates are derived from the CPI (as opposed to the CPI-U). The quarterly rates

of inflation are just the compounded monthly rates given in the Yearbook.

C. Investment Policies and Their Benchmarks

Next, we describe the portfolios whose returns serve as the benchmarks
against which we compare the returns of the active stratepies derived from

multiperiod portfolio theory. The active strategies have previously heen
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discussed, and therefore we proceed to address the benchmark portfolios.
Since the construction of the benchmark portfolios are identical whether we
use an elght, twelve, or twenty-four investment universe, we will confine the
discussion to the twelve industry universe with the understanding that it
also applies to the other universes. Exceptions, when they occur, will be
noted.

First, consider- the twelve value-weighted 1industry indices plus
borrowing and lending as the investment universe. Thus, the first set of
benchmark portfolios is the individual 1ndustEy sectors themselves. These are
shown in Table 2 together with their abbreviated names. Note that these are
just pure buy-and-hold strategies.

A second set of benchmark portfblios is the holding of the CRSP
value-weighted Iindex with different degrees of leverage. Note that holding
this index is akin to holding each df the twelve igdustries described her; in
proportion to their respective market valugi; that 1is, holding a
value-weighted 1Index of the value-weighted 1industry indiées.51 These
benchmarks are shown in Table 2, aﬂd are labelled V2-V20. The 1abels are
mnemonic. For example, V2 represents 20% invested in the CRSP value-weighted
index and 80% invested in the riskfree asset. Thus, V10 refewe to the CRSP
value-weighted index, and V20 is now a portfolio with 200% invested in V10
with 100% borrowed. Note that ﬁhe margin requirements may have made any (or

all) of the levered benchmarks, V12-V20, not feasible at a given poiﬁt in

>This 1is true for the twelve and eight value-weighted industry indices.
‘However, the twenty-four industry universe has two SIC classifications
excluded, i.e., the two digit SIC codes 0 and 99, which represents a missing
value and a non-classifiable firm on the CRSP tape. Thus, there may be less
firms in this universe than the other two. See Tables la-c, and footnotes 1

and 2. .,
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time. The current margin requirement is 50% so that all levered benchmarks
are feasible, but there was a 100% margin requirement from the second quarter
of 1946 to the first quarter of 1947 so that none of t;e ievered benchmarks
were feasihle during éhat time. Hence, w; lever the portfolios V12-V20 to
either their stated borrowing limits, or to the highest feasible wvalue
" consistent with the margin requirments.

Second, consider the benchmark portfolios associated with the twelve
equal -weighted industry indices plus borrowing and lending as the lnvestmént
universe. Again, as with the value-weighted industry indices, the individual
industry indices are themselves benchmarks. However, note one important
difference here. Equally weightingrthe firms within an industry {s not a
completely passive strategy as with the value-weighted Industry indices. The
reason 1is that equally weighting a portfolio requires an investor to
rebalancé'éhe portfolio in each period. This rebalancing s very speciflc; it
requires the investof,‘in each period, to sell the securities that have risen
in value and buy those that have fallen so as to maintain the equal welighting
scheme of the securitieg in the portfolio. Thus, we expect the retur;s on the

1

equal -weighted industry indices to be higher and more volatdle thqn thelr
leue-weighted counﬁerparts. There are two reasons for this. Firatly, equally
weighting the firms. in an index gives more weight to the small firms, and it
is a documented anomaly that small firms are characterized by higher returns
than large firms (see, for example, Bapz (1981) and Relnganum  (1981)).
Secondly, it reflects the gains from the semi-active equal-welghting scheme

over the completely passive value-weighting scheme.

The second set of benchmarks is exactly the same as when the universe is

the value-weiéhted industry indices; that is, they are the portfolios denoted
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V2-V20. Finally, thé third benchmark conéidered for this universe 1is an
~ equally weighted portfolio of the equal-weighted industry indices levered up
and down. These are what we call the semi-passive strategies. We label these
benchmarks E2-E20 and are also shown in Table 2. As with the portfolios
V2-V20, the benchmarks E2-E20 have the same mnemonic feature, and the margin

restrictions applicable to V12-V20 also apply equally to E12-E20.

2

52Equally weighting the equal-weighted industry indices will not give us the
CRSP equal-weighted index. The reason for this is that our criteria for the
inclusion of a stock in the index is stricter than what CRSP uses. CRSP
includes ADRs and firms with missing share values while we exclude them so
that both our equally weighted and value-weighted industry indices will be
constructed from an identical universe of firms.

i
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VI. The Results: Porkfolio Returns and Compositions

This Chapter presents the results when multiperiod por(folln theory ls
applied to industry rotation for the period 193&—86j We describe the
portfolio returns and compositions of a base case. This base case was
described in Chapters I and IV, and .Is briefly restated below. We then make
comparisons and note the differences betweeﬁ the base case and the other
cases described in Chapter IV. This Chapter 1is divided Into [ive major
sections, A - D. Se;tiorl A examines the portfolio returns of the actlve
strategies of the base case, and compares these returns with the returns of
benchmark portfolios. Section B combares the portfolio returns of the active
strategies of the base case with those of the other cases. Section €
describes the portfolio compositions of the active strategles of the base
case. Finally, Section D contains a comparison of poft[olio compositions of
the base case versus the other cases. Eachqof the Sections A - D is further

divided 1into several sub-sections, that include concluding remarks that

summarize the results of each section.

A. Portfolio Returns: The Base Case

The base case 1is when the po@er utility functions, with and wlthout
leverage opportunities, manage eigher the twelve equal- or value-welpghted
industry investment universe using a 32 quarter simple probability assessment
approach to estimate the joint return distribution. We present this base case
scenario for the periods 1934-86 and 1966-86 in two tables and four flgures,

a description of which now follows.
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Tables 3a-b present the geometric means and standard deviations™ of
ln(lrrt) for each of the twelve equal-weighted industries and riskless
lending for 10 active strategies corresponding to the y's 1n equation K&),
Chapter II, ranging from -75 (extremely risk averse) to 1 (risk neutral) when
opportunities are present (Table 3a) and when they are not

‘ . : N

(Table 3b); for the seml-passive benchmark portfolios which up- and

leverage

—

down-lever an equally weighted portfolio of the equally weighted industries

(E2-E20); as well as for the passive benchmark portfolios which up- and

down-lever the CRSP value-weighted index (V2-V20) for the full 1934-86 period
N .

and ﬁhe 1966-86 sub-period.Sk Figures la and 1lb are the graphical equivalents

of Table 3a, columns 1-2’ and 3-4 respectively, while Figures lc and 1d

The

portray the flrst two and last two columns, respectively, of Table .3b.

followlng éymbols are employed in Figﬁres la-d: (i) the industries and

riskless 1ending - squares; (ii) the 10 active strategies - circles; (iii)
the seml-passive benchmark portfolios - dilamonds; and, (iv) the passive
benchmark portfolios - triangles. We also include the U.S. inflation rate

(square) as a horizontal gashed line.  Table 2 presents the notation used in
labelling the industries and the semi-passive” and passive &benchmark
portfolieos contained in all the figures.

Tables 4a-b are the equivalents of Tables 3a-b when the investmént
universe s the value-weighted industries. Figures 2a-b portray the data
contained In Table 4a and Figures 2c-d portray the daga contained in Table 4b

in the same fashion that Figures la-b and lc-d represent the data contained

53 C
This measure is approximately the same as the standard deviation of rates of

return for levels below 25%. :
Chapter V detailed the construction of these semi-passive and passive

benchmark portfolios.
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-bills earned 7.49%, and with mucp less variability.

in Tables 3a and 3b respectively. The notation and symbols used are identlcal
in all figures. The only difference is the absence of the ‘somi—pnsslvo
benchmark portfolios in both Tables 4a-b and Figures 2a-d.

We now proceed to exami;e the portfolio returns of the active strateples
of the base case, making comparisons wigh the benchmark peortfollos w?on 7
necessary. This section contains six sub-sections.
1. The Investment Universes

A comparison of the industry rveturns shows Lhnt, for both the 1934-806
and 1966-86 periods, the mean returns from equal-weighting the Industries
(Table 3a) are consistently higher than the wmean returns obtalned by

E)

value-weighting them (Table 4a). This phenomenon almost surely refllects (1)
the small firm effect, and, (ii) the "active" nature of equui-wulgh}lng
versus passive value-weighting.ﬁ Among the equally welighted industries in the
1934-86 period, Services had the highest geometric mean (lG.hO@) and standard
deviation (32.39%) while Utilities had the lowest gecometric mean (13.22%)

Among the value-weighted industries, Services again topped the list with a
mean of 12.75% -and standard deviation of 31.39%, while Transportation
provided the lowest mean return (9.31%). During the 1966-86 sub-perlfod, -of

the equal-weighted industries, we find Food and Tobacco had the highest mean

return (16.02%) and Transportation had the lowest at 10.9/%. For this same

‘period,” among the value-weighted industries, Food and Tobacco agalin came out

on top with 12.96% while Transportation earned a meagre 7.03%; even Treasury

2. The Leverage Case: 1934-86

55 . . . .
Chapter V contains a discussion of this phenomenon.
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Comparing the active strategies contained in the first two columns of
Table 3a with those in the first two columns of Table 4a, we find very
different geometric mean returns when the powers manage the equal- vis-a-vis
the value-weighted industries. The highest géometric mean return for the
active strategies was 18.28% attained by the logarithmic investor when
managing the equally weighted industries (see Table 3a) compared to 13.95%

for the power 0.5 investor managing the value-weighted wuniverse (see

Table 4a). Except for the very risk averse investors (powers -75 to -30), the’

strategies employing the equal-weighted industries always outperformed their

T

counterparts managing the value-weighted industries with about the same

variﬂbility.56

Turning to the benchmark portfolios in the first two columns of
Table 3a, we find that in moving from a passive strategy (portfolios V2-V20)

to a semi-passive one (portfolios E2-E20), there was a dramatic improvement

in geometric mean returns at the expense of only a slight increase in.

)

! .
variability, Comparing the active strategies to these benchmarks, we- find the

following results: (i) when the universe was: the equal-weighted industries
(see columns 1-2 of Table 3a and Figure la), the more risk.gverse active
strateglies did slightly worse than the passive and semi-passive strategies;
while the results for the more risk tolerant active strategies were mixed.
Powers 0.5 and 1 clearly outperformed the passive benchmarks (albeit with a
higher wvariablility), while powers 0, -2 and -5 had higher geometric mean

e ——t

returns than the comparable passive. strategies. The active strategies at

*While these highly risk averse powers had slightly lower returns when
managing the equal- versus the value-weighted industries, they compensated by
having lower standard deviations.
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times outperformed the semi-passive strategies, and vige Qersa. (11) When the .
value-weighted industries were the universe, the active strategies performed
slightly worse than the passive benchmarks (see columns 1-2 of Table 4a and
‘\Figure 2a).

3. The Leverage Case: 1966-86

Columns 3-4 in Table 3a contain the results from - managing the
equal-weighted industries for the 1966-86 sug-period. The logarithmic policy,
with‘aageometfic mean return of 19.05%, was clearly ahead of the other actlive
strategies .and the benchmark portfolios. With approxl@étely the same
variability, the semi-passive El4 and El6 benchmark portfolios eutnod ounly
13.95% and 14.10% respectively; the passive strategy V20 earned onl; 7.15%;
‘and the ’Services industry realized 14.22%. Moreover, all the active
strategies outperformed the corresponding passive benchmark: portfolios. Not
only that, the semi-passive strategies clearly outdistanced thofr passive
counterparts, but not to the same extent as the active strategies. The more
’risk‘averse pRwers (-75 to -5) performed about the same as the corresponding

mark portfolios while the less risk averse powers surpassed

sémi-passdvc ben
the comparable semis ive results. These results are shown In a pgraphic
form in Figure 1lb. .

Turning to the last two columns of Table 4a and Figure 2b, the results
of the active strategies manaéing the value-weighted Industries, while more
muted, are still relatively good. The -2 power had the highest geometric mean
return (11.31%), which surpassed the porresponding (V175 passive benchmark
por;folig (8.77%). Moreover, all the active s;rategies, wiLh the exception of

the risk neutral investor, had higher mean returns than the corresponding

passive strategies with equal variability. However, these active strategles



did not all exceed the industry categories.
4. The No Leverage Case: 1934-86

J

Turning to the first two columns of Tables 3b and the corresponding

graph, Figure lc, we find that when the universe was the equal-weighted
industries, the aétive strategies had mixed results. The lower powers (-75 to

-30) slightly underperformed their passive and semi-passive counterparts; the

higher powers (-15 to 1) did about "the same or better than the passive
benchmarks, and were only slightly worse than the semi-passive benchmarks.

When we examine columns 1-2 of Table 4b and Figure 2c, we find that the
combaracive passive strategigé outperformed the active strategies managing
the value-weighted industries. Only thé Construction and Transportation‘
Industries had a lower géometric mean return than the active strategies.

5. The No Leverage Case: 1966-86

During this time period, the active strategies performed relatively
well. The logarithmic investor had a geometric mean of 15.14% (highest) when
the industries were equally weighted while the power -2 investor did the best
(10.61%) managing the value-weighted industries.

Examining columns 3-4 of Table 3b and Figure 1d, we find that all the
active strategles, when managing the equal-weighted industries, outperformed
the_ comparative passive benchmarks, while only the less risk averse investors
did better than the corresponding semi-passive strategies; the lower powé;s
performed about the same as the equivalent semi-passive portfolios. With the
exception ofé;nly the Food industry, the active'strategie; were dist%nctly
north-west of the industry categéries in return-standard deviation space:

Turning now to Table 4b (columns 3-4) and Figure 2d, we find the results

relatively good. The -2 power managing the value-weighted industries earned
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10.61% (highest) compared to the passive benqhmark V10's 9.38% with abo;t the
same standard deviation. Overall, the powers from -/5 to -2 had geometric
means greater than their passive Penchmark counterparts, while the risk
neutral to logarithmic investors performed substanciaily worse than the
passive strategies. »
6. Concluding Remarks

When we compare the no leverage results with those when leverage
opportunities were present, we find a salutary effect when margin purchases
were permitted: For exampie, when the equal -weighted industries were the
universe, tge logarithmic investorl earned "oﬁly" 13.84% foxv the 1934-86
period compared with 18.28% when margin purchases were permitted. This effect
was evident. ia both the 1934-86 and 1966-86 periods, and whether the
industries were equal- or value-weighted. However, this was evident only for
the more risk tolerant strategies because for the highly rlsk averse
investors (powers -75 to -30), the existence of leverage opportunities made
no difference to their portfolio choices.

The principal findings for the base case scenario then are: (1) there are
substantial gains to be had from applying the multiperiod portfolio model to
active 1industry rotation, particularly when managing an. equal-weighted
industry universe. This was especially evident during the 1966-86 sub-period.
(ii) The presence of leverage opportunities generally enhanced the portfolio
returns of the more risk tolerant investors. (iii) The simple probahillty
assessment approach is not without merit, producing . good results when
compared to the passive.and seml-passive benchmark portfolios. The use of

(only) historical returns to forecast next period’s joint return

distribution, in conjunction with the multiperiod portfolio model, obtained
|
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results that deal a damaging blow to the existence of weak-form efficient
markets. (iv) The multiperiod -portfolio model appears to be robust when
extended beyond the asset allocation stage to a more micro level. Overall,

the conclusions reached here with respect to the twelve-industry universe are

consistent with, the results of the Grauer-Hakansson studies on active asset

allocation.

B. Portfolio Returns: The Base Case versus The Other Cases

’

"We now examine the portfolio returns rof the activé strategies under
various'joint”retgrn distribution estimation techniques and with different
sized industry igvestment universes. In particular, we focus on the
differences in portfo}io returns between these other cases and our base case
and the benchmark portfolios. This section contains seven sub-sections.

1. A Simple Probability Assessment Approach: 8 and 22 Industries

We examine the éffect that investment universe size has on portfolio
returns. Specifically, we consider a contraction from twelve industries to
eight and an expansion to twenty-four. For these investment universes, we
estimate the joint return distribution by tﬁe simple progability‘assessment

approach using the last 32 quarters of realized returns.
¥ . .
Tables 5a-d present the geometric means and standard deviations of the

portfolio returns of the active strategies managing the eight industry
universe; of the benchmark portfolios; and of the industries themselves for -
the periods 1934-86 and 1966-86. Tables 5a-b (5c-d) contain the results when
the industries are equal -weighted (value-weighted), with and without leverage
opportunities, respectively. Each of the Tables 5a-d have the results for the
1934-86 period in columns 1-2 and for the 1966-86 sub-period in columns 3-4.

N
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’ Tables 6a-d, which are constructed in a parallel fashion to Tables Sa-d,
present the results when the universe is twenty-four industries.
la. The Eight Industry Universe

Consider the equally weighted eight industry universe when leverage
opportunities are present (Table 5a). For the perlod i934—86 (columns 1-2).'
we find mixed results for the active strategles ‘when compared with the
benchmarks. The lower powers (-75 to -10) did slightly worse than their
passive and semi-passive’counterparts; the middle powers (-5 to 0) performed
as well as or better than the benchmarks, while the high powers clearly did
worse than the semi-passive strategies. A comparison with columns 1-2 of
Table 3a (the base case) shows that the active strategies managing an eight
industry universe had lower geometric mean returns, but Lh&s was compensgtvd
. for by lower variability. On the whole, there was practically no differenc:
for the more risk averse investors. On the other hand, the lnéarl(hmic policy
earned 16.93% managing eight industries versus 18.28%‘ managing twelve
industries; the risk neutral had geometric means of 14.0/% versus 16.91%; the
power 0.5 investor earned 15.86% véréus 18.01%. Surely such dlfferbnces In
mean returns over a 53 year period have econémic slgnlficnnce; For example,
in foliowing the logarithmic policy, an 18.28% annual return implies that §1
invested at the beginning of 1924 grows to $7316 by the end of 1986, while an
énnual return of 16.93% results in $3982.w
For the same universe, the 1966-86 period (Table s5a, columns 3-4) produced

about the samé results as in the 1934-86 period. All the active strategics

managing the twelve industry universe had higher mean returns than from

wWhether the difference is statistically significant will be examined fin
Chapter VII.

S——
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managing the eight industry universe. Again, there were only marginal
differences#ffor the lower powers, while the hiéher powers displayed less
difference than in the full pé?Iod. With this eight industry universe, all
the actlve strategies outperformed their corresponding passive benchmark

portfolios, and with the exception of powers 0.5 and 1, also had higher mean

returns than the semi-passive strategies.

.

On removing the leverage opportunities, the active strategies managing the
elght equal-weighted industries (Table 5b) had virtually identical results as

when they managed the twelve equal-weighted industries (Table 3b) for both

{

perlods.

Now consider the value-weighted eight industry universe with leverage
opportunities present (Tab1e15c). The more risk averse investors (powers -75
to -2) in the 1934-86 period (columns 1-2) slightly underperformed the
corresponding passive strategies, while thelrest of the active strategies did
much worse. Comparing this to the.twelve value-weigﬁted industry universe
(Table 4a, columns 1-2), we find that the geometric mean returns were ébout
tge same for the lower powérs. The' "superiority” of managing the twelve
industry wuniverse was apparent for the 1ogarithmic‘ to the risk neutral
investors. For example, the power 0.5 investor managing the twelve
value-weighted industries earned 13.95% per annum over the 53 year period
compared to 10.91% when the universe is eight industries. This is equivalent
to investing $1 in 1934 and having $1014 versus $242 at the end of 1986.
Sureiy chils s economically significant.

For the .966-86 period with the same investment universe (Téble 5¢c,

columns }3-4), we find the less risk averse active stratggies being

outperformed by the passive strategies while the other active strategies
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managed to earn about the same as the passive benchmarks. However, when we

compare these results to those of the active strategies managing twelve

industries (Tables 4a, columns 3-4), we find fairly large differences,
Y

especially for the less risk averse finvestors (except for the rvisk neutral

investor).

In the no leverage case for the value-weighted industries, we find the
active strategies had lower geometric mea;s than their corrvesponding pﬂHHiv;
benchmarks for both the full 1934-86 period (Table 5d, columms 1-7) and
1966-86 sub-period (Table 5d, columns’ 3—4). All the active stratepgles
managing twelve industries, except for the risk-neutral In the 1966-86
sub-period, outperformed their active counterpnrts'mnnnging eight industries
(Table 4b versus Table 5d).
1b. The Twenty-four Industry Universe

Tables 6a-d present the results when the active strategices manage the

twenty-four industry universe. Consider first the equal-weighted industry

universe when leverage 1is available. For the 1934-86 period (Table 6a,

columns 1-2), we see that the active strategies had lower geometric means

than the corresponding semi-passive strategies, except for powers -2 and 0
which performed about as well. For the 1966-8¢ sub-perlod, (see Table ba,

columns 3-4), all the powers from -75 to -2 did well relative to the passive

and semi-passive benchmarks. Only the Tobacco industry managed to penerate

higher geometric mean than the best the active strategics could muster. The
higher powers did relatively poorly, with the risk ncutral losing money.

When we compare with the active strategles managing twelve industries, we
find that powers -75 to -2 managing twenty-four Industries had higher returns
than when managing twelve industries for both the 193&-86 and 1966-86 perfods

N
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(Tables 6a versus 3a). However, the reverse was true for powers 0 to 1, with

quite large differences. There is certainly economic significance here.

The results with no leverage opportunities, for both periods, are given in
Table 6b, The more risk averse investors (powers -75 fo -10) performed about
the same whether leverage was available or not. The higher powers were

&

clearly liberal users of leverage when available, so that removing such

=

opportunities lowered their mean returns, except for the risk neypral
fnvestor in both periods and the power 0.5 investor in the 1966~86 period.
Comparing Table 6b with Table 3b (the twelve industry universe),' we find thé
full period mean returns (columns 1-2) to be comparable while for the
sub-perlod §966-8§1 (columns 3-4), the higher powers managing the twelve
industry universe clearly outperformed their  counterparts managing
twenty-four industries. For example, power 0 earned 15.14% versus 9.27% with
comparable variability; power 0.5 earned 14.88% versus 5.41%; and 14.42%
versus 2.57% for the risk neutralAinvestor. -

Turning to the twenty-four/;value—weighted industries, the active
stratégles, regardless of whethe} leverage was available or not, performed
relatively poorly in the 1934-86 period compared to thé‘passive benchmark
Portfolios (see columns 1-2 of Tables 6¢c and 6d). For the lower powers, the
size of the universe did not matter. The higher powers (1 to -2) had higher
geometric means managing the twelve industry universe (Tables 4a-b, columns
1-2) than the twenty-four industry universe (Tables 6c-d, columns 1-2); the
differences were particularly acuté in the leverage case. For example, power

0 earned 13.61% with leverage while managing twelve industries compared to

7.51% managing twenty-four industries, and at the same time had lower

variability.

N
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For the 1966-86 period (Tables 6c¢-d, columns 3-4), anly the lower powers
manqged to do as well as the passive benchmarks (leverage did not matter for
these powers). Nevertheless, the active strategies manag;ng twelve industries
(Tables 4a-b, columns 3-4) did outperform their counterparts managing the
Fwénty-four industry universe (Tables 6c-d, columns 3-4).

Summarizing, we find éhat: (1) the active stratepics did better when
managing equal- rather than value-weighted strategles, repardless of the size
of the investment universe; (ii) the results for the sub-period 1966-86 were
usually better than for the full period, especially when managing the
equal-weighted industries; (iii)‘Lhe use of leverage, when available, tended
to enhance the bortfolio returns' of the less risk averse fnvestors, but at
the expense of higher variability; (iv) there were economically sipnificant
differences, especially for ﬁhe higher powers, when managing different sized
investment universes. In particular, the less risk averse active stratepies
managing twelve industries almost always did better than their counterparts
managing eithef Lhe/éigh% or twenty~four industries. The differences were
especially sharp when leverage opportunities were available. For the lower
powers, there was almost no difference whatever the size of the fnvestment
universe. An explanation for this 1is that these Investors h;rdly ever
employed leverage when it was available, and they always had a  larpe
proportion of their funds in the riskfree asset. Thus, the variatfon In thelr
portfolio returns is not (mostly) attributable to the wvariation f{n the
industries invested, but rather primarily from the varlabfility of the
riskfree rate over time.

2. 12 Industries: A 28 and 40 Quarter Simple Probability Assessment Approach

We now examine the portfolio returns when differcent amounts of realized

56



returns are used to estimate the joint return distribution for the next
pefiod. For the base case, which employed the most recent 32 quarters of
realized returns to estimate the joint return distribution, we found the
results to be most respectable. Now we ’examine the effects on portfolio
returns when the estimating period is 28 and 40 quarters.

Tables 7a-b give the results for the active strategies managing the
twelve equal-weighted ’'industries, with leverage opportunities, for the
1936-86 and 1966-86 periods,58 respectively, when the most recent 32, 28 and
40 quarters (columns 1-2, 3-4 and 5-6 respectively) of realized returns are
employed to estimate the joint return distribution. Tables 7c-d present the
results for the 1936-86 and 1966-86 periods when leverage is Tmot permitted,
and are constructed to parallel Tables /a-b. Finally, Tables 8a-d are the
equivalents of Tables Ja-d when the twelve value-weighted industries are the
Investment universe.

Za. The J8 Qdarter Estimating Period 3 ]_

When the ?qunl-weighted industries were the universe, we find that in
moving from a 32 to a 28 quarter estimating period, the geometric means of
all the active strateglies decreased in the 1966-86 period (except for the
risk neutral investor with leverage present), whether leverage was present or
not (columns 1-2 versus 3-4 in each of éables /b and 7d). Furthermore, most

of the active strategies had higher wvariability; with no leverage (see-

*Note that i{f 40 quarters of realized returns are use to estimate the joint
return distribution, then the first quarter for which a portfolio can be
selected is the first quarter of 1936. This is because the period 1926-35
inclusive 1s required to estimate the joint return distribution. Note that
the earliest date for which we have data is the first quarter of 1926. Thus,
for .comparison purposes, we report portfolio returns only the period from,
1936 on for the 28 and 32 quarter simple probability assessment approaches.
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Table 7d), all standard deviations except for pchr 0 went up, and with
leverage (see Table 7b), only powers 0.5 and 1 had lower variability. For the
1936-86 period, all ghe standard deviations increased when u;[ng a 28 quarter
vis-a-vis a 32 quarter estimatiég perloa (see Tables 7a and J¢), rcgardlosé
of leverage opportunities. The direction of change in the geometric means
were mixed. Generally, the lower powers (-75 to -5) and the risk necutral
investor attained higher mean returns to compensate for the increased
variability.

Turning to Tables 8a-d, columns 3-4 (28 quarter) compared with columns
1-2 of each table reveals that, with a universe of the twelve value-weflphted
industries, the standard deviations of the lower powers (-/9 to -5 [Increased
while they decreased for powers 0 and up. This occurred f{or both periods,
irrespective of whether leverage was permitted or not. The peometric mean
returns, however, did not have Lhe same consistency. They went up, usually
for the lower powers, in the full 1936-86 period, but decreased, apain for
the lower powers, in the 1966-86 sﬁb—period, For the wore risk tolerant
strategies (powers 0 to 1), the mean teturns increased, when marpin purchases
were not permitted, in both perliods (see Tables B8c¢-d). When leverape way
allowed, these powers, except for the risk neutral, had their returus pgo down
(see Tables 8a-b) in both periods.

To summarize, we generally found that going from a 37 to a 78 quarter

estimating period for both the equal- and value-welghted judustries, with or

wlthout 'leverage, resulted in: (i) higher standard deviatlons (usually) for

(i)

the lower powers in both periods, and mixed changes for the others; and,

higher geometric means for the more risk averse strategies in the 193686

period, and lower meaun returns for most powers in the 1966-86 sub-perfod.
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Thus, decreasing from a 32 quarter to a 28 quarter estimating period produced

consistent changes (i.e., up or down) in the geometric means and standard

deviatiohs for the more risk averse strategies, while the higher powers had
more erratic results.
Zb. The 40 Quarter Estimating Period

The hge of 40, rather than 32, quarters of realized returns to estimate
the jolnt return distribution produced some consistent results. Comparing
columns 5-6 with columns 1-2 of each of the Tables 7a, 7c¢ and 8a, 8c show
that for the full period 1936-86, all the active strategies attained lower
standard deviations accompanied by lower geometric means. The exception was
the risk neutral investor. In the 1966-86 sub-period (see Tables 7b, 7d and
Bb; 8d, columns 5-6 versus columns 1-2), we found lower geometric means for
all Investors, except for the risk neutral investor. However, the variability
of portfolio rotuéns deciined as well to co&pensate. The exception occurred
when the equal-weighted Industries were the universe; for the risk neutral
investor regardless of leverage, and when the power 0.5 investor employed
levetrage . Thus, changing from a 32 to a 40 quarter estimating period
produced less erratic changes in the geometric means and standard deviations
of the active strategies when compared with changing to a 28 quarter
estimating period.

In summary, the differences for the more risk averse gtrategies were
relatively minor, while the more risk tolerant strategies produced
economically, if not statistically, significant differences. For example, in
the 1936-86 period, the logarithmic investor managing the equal-weighted

industries with leverage opportunities available earned 18.07%, 15.85% and

16.0l% with about the same variability when'32, 28 and 40 quarters were the



estimating periods respectively. The difference over this 51 year period is
equivalent to investing $1 at the beginning and realizing $4777, $18l4 and
$1947 respectively at the end of 1986. This must be economically significant,
and bodes wéll for the 32 quarter estimating period,
3. 12 Industries: A Simple Probability Assessment Approach with an Intlation
Adapter

The first two columns of Tables 9a-d give the results when the simple
probability assessment approach with an inflation adapter is used to estimate
the joint return distribution. The estimation period is 32 quarters and the
universe is the twelve equal-weighied Industries. The loveragé case for the
periods 1934-86 and 1966-86 1s shown in Tables 9a and 9b vespectively, while
Tables 9¢ and 9d shows the no leverage case for the periods 1934-86 and
1966-86, respectively. Tables 10a-d, columns L-2,  present the results when
the twelve value-weighted industries are the universe and parallel columnsg
1-2 of Tables 9a-d.
Ja. The Equal-Wi*.ighMﬂ ‘Industries

The results for the 1934-86 period when leverage was permitted were
mixed; the first two columné of Tgbles 9a and 3a show that for the low to
middle powers, the inflation adapter4xnéLl1()(i clearly enhanced peometric mean
returns and reduced variability at the same time. For example, the -7 power
earned 13 . 86% with a sgandard deviation of 21 .32% under the simple
probability assessment approach Co$pared with the 14.24% and a lower
variability (19.67%) with the inflation adnpt;r, The higher powers (0 to 1)
performed slightly worse with this method, but they compensated by having

lower variability. Thus, the power policies with the inflatifon adapter, will

shift slightly in the north-westerly direction from thelr present positions
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In Figure la.

Turning to the 1966-86 sub-period with leverage permitted, columns 1-2
of Table 9b show res;ectable results for the active strategies. They clearly
earned higher mean returns than their passive and seml-passive counterparts.
For example, the logarithmic investor earned 15.84% compared to V14's 8.43%
and V16's 8.12%, and to E10’s 13.75%. The industries themselves as portfolios
dldvnot fare any better. Only the Food industry managed to outperform the
active strategies. Comparing with Table 3a (columns 3-4), we find. the
inflatlon adapter method reduced the Yariability of the active strategies

B

quite significantly over the simple assessment approach, at expense of a
slight reduction of geometric means. The exception 1is the logarithmic
. Investor. The standard deviation fpr this investor was reduced‘from 33.36% to
25.37%, with a drop in géometric mean from 19.05% to 15.84%.

With no leverage opportunities, the results of periods 1934-86 and
1966-86 (see Tables 9c and 9dbrespectlve1y) were quite similar to the results
from the simple pggbabllity assessment approach (Table 3b, columns 1-2 and
3-4 respectively). The recurring result was the reduction in variability of
the portfolio returns of the active strategies with the inflation adapter
method at the (mostly) slight expense of iower geometric mean returns.
3b. The Value-Weighted Industries

Turning to Tables 10a-d (columns 1-2) and comparing with Tables 4a-b
knll colgmns), we fina the fbllowing with respect to the inflation adapter
méthod versus the simple probability assessment approach when the investment
universe [s the twelve value-welghted industries: (1) the Q@giabgiity of the
portfolio returns of all active strategies decreased ig{HGOth periods

=3 3

regardless of leverage opportunities. The comparison 1is columns 1-2 of

©
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Tables 10a, 10b, 10c, and 10d against Table 4a, columns’l-é and 376,'and
Table 4b, columns 1-2 and 3-4, respectively. (ii) In the 1934-86 period, the
geometric mean returns of the lower powers decreased slightly, but the less
risk averse investors (powers -5 and up) experienced increased mean returuns
whether leverage was available or not {see Tables 10a and 10¢, columns 1-2
versus Tables 4a and 4b, colu@ns 1-2). (itl) The 1966-86 period saw dramatic
increases in portfolio mean returns for all the active strategles, especially
for the higher powers (see Tables 10b and 10d, columns 1-2 véfsus Tables 4a
and 4b, columns 3-4). For example, witﬁ levérage (no leverage), the goomvtrlq
mean of the logarithmic investor increased from 9.34% (B.?f%) to 12.35%
(10.41%) while decreasing the wvariability ‘from 30.29%  (23.87%) to 25.739%
(18.67%); the risk neutral investor had the mean rise from 0. 02% (3. B5%%) to
9.60% (10.25%) and the variability falling from 49.37% (33.66%) to 32.0/%
(19.16%).

To summariae; the inflation adapter method appears to slightly enhance
the results of the simple probability  assessment approach when managing the
equal-weighted industries, and thus supporting the conclusions reached In
Section A. A graphical representation of Tables 9a-d (columns 1-2) wlll be
identical to Figures la-d (which represent the simple probability nsso%smvn(
approach) except that the power policies will now plot slightly more to the
left. However, the active strategies managing the twelve valuc-weighted
industries, with or without leverage, showed sharp Increases In geometrlc
mean returns during the 1966-86 sub-period, especially for the higher powers,
while experiencing 1lower wvariability. Thus, the power policles in

Figures 2c-d will show a significant north-westerly shift from thelr present

position.
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4. 12 Industries: A "Sum-of-the-Digits” Probability Assessment Approdch
Columns 3-%4 of Tables 9a-d and Tables 10a-d give the geometric mean

returns and standard deviations of the "sum-of-the-digits”" method to

estimating the joint :probabilities of the simple assessment approach. We

o

utilize the last 32 quarters of realized return$ and assign the probabilities
to each joint realization according to the "sum-éffﬁqFodigits" rule, with the
most recent observations having the higher probabilities of occurrence than

the earlier obserations.jg

Specifically, columns 3-4 of Tables 9a-b and 9c-d present the results
when the active strategies manage the twelve equal-weighted industries for
the 1934-86 and 1966-86 periods, with and without leverage, respectively.
Columns 3-4 of Tables 10a-b and 10c-d parallel columns 3-4 of Tables 9a-b and
c-d except that the universe is now the twelve value-weighted industries.
4a. The Equal-Weighted Industries -

Comparving columns 3-4 of Tables 9a-b and 9c¢-d with Tables 3 (columns 1-2
and 3-4) and Table* 3b (coiumns 1-2 and Q‘Q) respectively, ?eveal that the
standard deviations of portfolio retdrns of the active strategies employing
this "sum-of-the-digits" probability assignment increased (mdrginally) over
the simple probability assessment approach. The exceptions were the risk
neutral Investor, and occasionally the 0.5 power and logarithmic investor.
This occurred for‘both the 1934-86 and 1966-86 time periods, and for when
Eeverage opportunities were present and when they were not. However,

accompanying these increases in variability were increases in the geometric

mean returns, but not always. Specifically, during 1934-86 and with leverage, ™

*This technique was described in Chapter IV.
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powers O and 0.5 had lower geometric me;ns, but higher. wvariabilities (sae
Table 9a, columns 3-4 versus Tabie la, columns 1-2); similarly for 1966-86
and with leverage, powers -2 to 0.5 also had lower means (see Table 9D,
columns 3-4 versus Table 3a, columns 3-4). When leverage was not present,
powers -2 and O earned lower returns for the 1934-86 period (see Table 9c¢,
columns 3-4 versus Table 3b, columns 1-2), while during 1966-86, powers -2 to
0.5 had decreased geometric means (see Table 9d, columns 3-4 versus Table 3b,
columns 3-4).
4b. The Value-Weighted Industries
The results for the active strategies managing value-weighted Industrlies
were mixed. Turning to Taﬁles 10a-d and Tables 4a-b, we find the results
almost identicai as when the equal-weighted industries were the universe.
Specifically, for the 1934-86 with leverage opportunities present, all the
standard deviations of the active strﬁtegies were slightly higher than when
the simple probability assessment approach was used (columns 3-4 of Table 10a
versus Table 4a, columns 1-2). Fyrthermore, only the geometric mean returns
of powers -75 to -2 increased to offset the increased variability. For the
1966-86 sub-period with leverage, all standard devliations, except for the
risk-neutral investor, Increased whlle the geometric means changes were
mixed; powers -75 to -10, 0.5 and 1 Increased (seercolumns 3-4 of Table 10b
versus Table 4a, columns 3-4). The no leverage results almost mirror the
leverage ones. For the 1934-86 period, all active strategles except for
powers 0.5 and 1 had higher wvariability, while the geometric means only
decreased for powers -2 and O (columns 3-4 of Table 1GCc vergagxzﬁlumns 1.2 of
Table 4b). Finally, only the geometric means of powers -5 and -2 decreased In

the 1966-86 period when all the moderate to low powers (-2 to -75%) had nigher
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standard deviations.(Table 10d, columns 3-4 versus Table 4b, coiumﬁs 3-4).

In summary., the ;sum-of-the-digits" meth;d fo assigning probabilities in
the simple assessment approach had marginal efiects on thelactive stratggies'
portfolio geometric means andkvariabilities. Most ;f the t%?e, thé stand#rd
deViations increased compared t; the simple probability assessment approach,
.but they were usually tempgred by incrggses in geometric means as well.

1

Moreover, for the low powers, the increases 'in standard deviations were
slight while their geometric meaﬂs increased marginally more.
5. 12 Industries: Ana"All-offﬂistory" Probability Assessment Approach

Columns 5 and 6 of Tables 9a-d and 10a-d present the ."all-of-history"

approach to. estimatipg next period’s joint return distribution. The initial

nunmber of realiZed returns used to begin this estimation is the first 32
quarters of data (this is the same as the start up point of the base case):
'We assign equal probabilities to each joint realization so that as we move

>

forward in time, each realized state is assigned a 1lower and lower

probability of occurrence in the next quarter. -

Columns: 5-6 of Tables 9a and 9b present the results when the Active‘

-

gtrategies manage the .twelve equal-weighted industry universe, with margin
pugéhases permitted, for the periods 1934-86 and 1966-86 respectively. The no
1é;erage case is shown in columns 5-6 of Tables 9c and 9d for the same .
respectivevtime periods. Columns 5-6 of Tables 10a-d pa;allel Tables 9a-d,
columns 5-6, except that they shéw results when¥the universe is the twelve
value-weighted industries.

5a. The Equal-Weighted Industries

Comparing Tables 3a-b with Tables 9a-d (columns 5 and 6), we find that

employing the "all-of-history" method made the active strategies more.
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conservative>in their portfolio selection relative to the simple probability
assessment approach as evidenced by comparing the geometric mean returns and
standard deviations in the Tables. When the equal-weighted industries were
the universe (columns 5-6 of Tables 9a-d5, all the active strategies had
lower mean returns than with the simple probability assessment approach; but
this was offset by lower standard deviations. This occurred in both the
1934-86 (columns 5-6 of Tables 9a and 9c)and 1966-86 (columns 5-6 of
Tébles 9b and 9d) periods regardless of whether leverage opportunities were
. present or not. Furthermore, the powers -75 to -2 had standard deviations
below 10%, but the variability for the other powers start above 20% (see
Tables %a-d, columns 5-6). These lower powers, regardless of leverage
opportunities, performed about the same as the semi-passive, and slightly
better than the passive strategies in the 1934-86 period (Tables 9a and Yc,
columns 5-6). For the 1966-86 period, these same active strategles clearly
outperformed the passive benchmarks and barely outearned the seml-passive
strategies (;ee Tables 9b and 9d, coelumms éfy.
5b. The Value-Weighted Industries

For this universe (see Tables }Oa-d, columns 5-6), we find about the
same effects on the active strategies as in the equal-weighted universe case.
Specifically, the standard deviations of alluactive'strategies decreased, but
not all geometric ’means declined at the same time. Only for the 1934-86
period with no margin purchases permitted did all mean returns also decrease
(see columns 5-6 of Table 10c versus columns 1-2 of Table ab), while with
1everag;, only the risk-neutral had a higher geometric mean than before (see
Table 16&, columns 5-6 versus columns 1;2 of Table 4{). For the 1966-86

sub-period, powers 0 and 1 increased their geometric means when leverage was
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availabie (see Table 10b, columns 5-6 versus columns 3-4 of 'Téble 4a),
. together with pgwer 0.5 when it was not/(see*Table 10d, columns 5-6 versu$
columns 3-4 of Table 4b). Thus, we see that for the 1934-86 peripd, the lowér
poweré (*75 to -2) performed abdﬁ&_ﬁhé\same as the‘passive benchmarks whereas
before 1it underperformedl Moreover, the rest of the powers, while still
performing worse than the benchmarks, did better than before; 1i.e.,
underperformed less. The results.for the 1966-86 sub-period show that these
lower powers still did better than the corresponding péssive strategies, bgt
the higher powers now did worse Wwhen leverage was present. Without leverage
during the same time frame, the higher powers were more respectable (i.e.,
did not underperform Fhe benchmarks as much as before) while the 1o¥er powers
managed to outearn their respective passive benchmark portfolios.

By way of summary, there may be some merit to the "all-of-history"

method of estimating the joint return distribution. It certainly is a means

of reducing the standard deviation of portfolio returns, but at the expense
of a lower geometric mean retufn. For the less risk aveése investors, the
method is an "improvement" over the simple probability assessment approach in
that their returns went up while their variability went down when managing
the value-weighted industries.
6. 12 Industries: A "Disaster States" Probability Assessment Approach

We present the "disaster states scenario" in Tables lla-d and 12a-d. We
quickly review this scenario: basically we use the 32 quarter estimating
period simple probability assessment approachjas the initial startiné point;
then we add in the worst previous state of joint returns of each industry to
the joint distribution of realized returns. Thus we add in an extra 12 states

since we considered the twelve industry investment universe. The way that the
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probabilities are assigned to the states was given in Chapter IV! We review
~
it quickly here.

There are 32 "normal" states consisting of the most recent 32 quarters
of joint realized returns. There are alsé 12 "disaster" states. The parameter .
J is an integer that varies between 1 and 12; i.e., 1 £ J s 12 and is used to
vary the probabilities asSigned to each "normal" state and each "disaster"
state. The {ovrmulas are:

) Probability of each normal state = 1/(32+J), and
Probability of each disaster state = J/(32+J)-12 |,

for 1 < J s 12. We examine three cases: we set J=1,6, and 12, Notice‘that
this formula is quite general. If we let J-0, then we are back to the simple
probability assessment approach since the "disaster states" are assigned a
zero probability of occurrence. Wﬁen J=12, then each "uormal" state and each
"disaster state" has a probability of 1/44 of occurrenée. When J=6, then each
“normal" stateris assigned 1/38 proS;bility and each "disaster state" has
6/(12-38) probability of occurrence. Finally, whenWJ-l, the "normal" states
each has probability 1/33 while } the "disgster states" are each gfven/
1/(12-38). Thus, the "disaster states" are assigned decreasing probablilities
of- oceurrence when J goes from.12 to 1..

Tables 1lla and411b present the results when the active strategles manage
the twelve equal-weighted industrieséwith leverage permitted for the per1§ds
1934-86 and 1966-86 respectively. Tables llc and 11ld are like Tables lla and
11b, except that leverage is not permitted. Columns 1-2, 3-4 and 5;6 of each
of the Tables lla-d describe the case when J=1,6, and 12 respectively.

Finally, Tables 12a-d present the results when the universe is the twelve

value-weighted industries, and is constructed to parallel Tables 1lla-d.
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‘6a. "Disaster States" Scenario: J =~ 1

&
> This scenario is shown In columns 1 and 2 of Tables lla-d and 12a-d.

Comparing with Tables 3a and 4a, we find lower expected returns and lgwer
sgandard deviations for most activg strategies for this scenario relative to
‘th simple probgbilityuassessmeht approach. This is irrespective of leverage
opportunities, whether the industries were equal- or value-weighted, and for
both 1934-86 and 1966-86 periods. (Compare columns 1-2 of Tables 1lla, 11b,
llc, and 11d with columns 1-2 and 3-4 of Table 3a and‘col&ins 1-2 and 3-4 of
Table 3b, respectively. Make a gimilar respective comparison .for Tables 12a-d
and Tables Qa-bn)/

More specifically, when the 1ndgs§r1es were equal-weighted, power U.5
achieved higher returns in allmcases (see Tables lla-d columns 1-2 versus
Table 3a, columns 1-2, 3-4 and Table 3b, columns 1-2, 3-4 respectively);
| power 1 had higher\retuyns but also higher standard deviati;ns in only the no
leverage case (see Table llc and 11d, columns 1-2 versus Table 3b columns 1-2
and 3-4 respectively). Thus, 1in this case, the lower powers consistently
achieved lower geometric means and standard deviations, while the results for
the higher powers were mixed (i.e., no consistent direction of change of the
’mepns‘ Qd che standardvﬁeviations). : 2

For the value-weighted industries, the results appear very similar to
managing the equal-weighted industries. In general, most active strategies
achieved lower returns vis-a-vis the simple probability assessment approach,
while all active strategies had 1owér variability (compare columns 1-2. of
Tables 12a, 12b, 12c¢ and 12d wifh columns 1-2 and 3-4 of Table 4a and columns

1-2 and 3-4 of Table 4b, respectdvely).' The risk neutral investor ﬁanaged to

attain higher returns in all cases, while the logarithmic investor had higher
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returns only during the 1966-86 period.

)

In summary, for thé equal-weighted industries with leyerage present, the
fesults for the 1934-86 period were about the same as with the simple
probability assessment approach, except that the power 0.5 managed to feare
substantially better while the other powers were just marginally better.
During the 1966-86 sub-period, the most dramatic improvement again came from
the power 0.5, while the lower powers all had slightly better results. When
leverage was not permitted, the lower powers achieved about the same results
as the base case in the 1934-86 period. Again, only power 0.5 showed any
susstantial rbenefi£ from this disaster state scenario. For the 1966-86
sub-period, therlogarithm%§§and power 0.5 Iinvestor achieved the most benéflt
from this scenario. When‘the value-weighted “industries were the universe;
there was hardly any change from the base case for the 1934-86 period with
leverage. fhe only exception was the risk-neutral investor. Even then, this
investor managed to close the underperformance gap only a little rethive to
the passive strategies. During 1966-86, oniy the risk-neutral and logarithmic
investors showed any sutstantial improvement over thelr counterparts in the
base case. The geometric mean for power 1 went up from 0.02% to 13.56% with a
moderate decrease in variability. Surely there is economic significance, at

B

least for this investor. Finally, when no leverage opportunities were

S

present, Iimprovements from the base case were almost noﬁ—existent for the
active strategieé duging they 1934-86 period. Overall, the powersh 2 to 1
moﬁkly showed significant improvements from the base case; these three
investors had higher ééometric means and variability as a result of this

"disaster state" scenario. The major inference drawn from this is that the

\\\\‘lQ§§ risk averse investors stand to benefit more than their more risk averse

!
¥
\
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counterparts. This 1is because appending disaster states to the estimation
distribution makes the distribution more conservgtive and hence contains the
less risk averse investors’ desire to take on risk.
6b. "Disaster States" Scénario: J =6

This "disaster states" scenario 1s shown in Tables 1lla-d and 12a-d,
columns 3-4. Because we are assigning higher proBabilities to each of the

"disaster states", we expect to see more conservative results. This is borne

A
“out when we compare with Tables 3a-b and 4a-b.

CompFring columns 3-4 of Tables lla, 11b, 1llc and 11d with columns 1-2
and 3-4 of Table 3a and columns&\-Z and 3-4 of Table 3b, respectively, we
find the following results. First, all the active strategie§ attaired lower
sfandard deviation, regardless of the time period, whether leverage was
permitted or lnot, and irrespective of how the industries were weighted.
Second, for the equal-weighted industries, all the powers had lower geometric
mean returns. The only exception occurred in the 1966-86 sub-period -with
leverage for the risk neutral invéstor. Third, when the universe was the
value-weighted industries, the more risk averse powers (-2 to -75) all
experienced lower mean returns. Only the risk neutral investor managed to
earn more -in both periods, witﬁ%agd without leverage. The other higher powers
attained mikediresults. )

Compariqg. the results with the passive and semi-passive benchmark
portfoliés, we find mixed results. Take the equal-weighted industries first.
For the 1934-86 period with margin purchases permitted kTable lla, columns
3-4), this method actually made the active strategies worse than with the

simple probability assessment approach and therefore worse than the

semi-passive and passive strategies. In the 1966-86 period, the relative
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performance was still good in that the active strategies ceréalnlx
outperformed both benchmarks (see Table ilb, columns }-u). Only the Food
industry did better than the powers. When margin was ‘not allowed,:the active
strategies in the 1934-86 period still underperformed L;é bénchﬁarks (see
Table 1llc, columns 3-4), while for the 1966-86 sub-period :hey managed to do
better (see Table 11d, columns 3-4).

When the value-weighted industries were the universe a&ﬁ leverage was
available, the full period results had the powers being outperformed by all
the benchmarks: (see Table 12a, columns 3-4). The 1965-86 results . (see
Table 12b, columns 3-4) were better in the sense that (i) the powers had
higher geometric returns than comparative passive beunchmarks, and {il) rpe
powers plotted to the north-west of all the industries, with the possible
exception of Food. When no leverage was allowed, the full perfod results
remained similarly unchanged; i.e., comparative passive po;tfnllns hhd higher
geometric ﬁeans (see Table 12c, columns 3-4). For the 1966-86 sub-period, the
active portfolios plotted distinctly north-west of the industries and the
passive benchmark portfolios (see Table 12d, columns 3—&)7
6c. "Disaster States” Scenario: J = 12 ’

The resul%s for this scenario are shown ‘in the last two columns 6f
Tables 1la-d and 12a-d. Comparable results for the simple probability
assessment case are 1In Table sé-b and 4a-b. Since we are assigning each
"disaster" state a probabiliiy equal to each "normal" state, we expect even
more conservative performances than the previous "disaster states" scenarlos.

A summary of the ;}nQQngs are: (1) all active strategies had lower

standard deviations than the base case; and (ii) the geometric means were

similarly decreased for the powers, save for power 1 in the 1966-86 period
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with no leverage. Just by looking at columns 5-6 of Tables lla-d and 12a-d,
this method aésigned too high a probability to eachbof the "disaster states”
in that there was little difference in the geometric means of the more and
less risk averse strategies. This was beyond our original Lhtention and
motivation for Introducing this type of scenario into our estumation process.
Thus we can elimiﬁate this particular scenario from any serious consideration
in estimating the joint return distribution.

7. Concluding Remarks

The robustness of applying the multiperiod portfolio model to the
reinvestment problem was examined. As a reference point, we chose the twelve
industry universe with a 32 quarter estimating period simple pfobability
assessment approach as our base case. We varied the size of the investment
universe considered, from the twelve industry base to an eight and
twenty-four industry universe while keeping the 32 quarter simple probability
assessment approach to estimating the joint return distribution. Next, we
examined a 28 and 40 quarter estimating period while retaining the twelve
industry universe and the simple probability assessment approach; In all
cases, we considered an equal- and a value-weighting construétion of the
indus’ries, and with and without ieverage opportunities'present.

Our principal findings are (i) the more risk averse strategies performed
about the same as the base case; (ii) the higher powers had a slight edge
when tne twelve industries vere the investment universe; (iii) the higher
powers managed slightly better performance with a 32 quarter estimating
period. Navertheless, the overall results were quite respectable regardless
of which of the three estimating periods were utilized and whether the

universe was eight, twelve or twenty-fodr 1ndustriés; (iv) there were
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significant 1ﬁprovements when the no ‘leverage constraint was removed,
especially for the more risk tolerant investors during the 1966-86
sub-period; and (v) investors did better when managing an equal- welghted
universe. Thus the simple probability assessment approach has much to
recommend 1;. This concurs with, and reinforces, Lhé conclusions found {n the
Grauer-Hakanséon studies. Furthermore, the success of the simple probability
assessment approach, which uses the past to (nafively) forecast the future, in
combination with the multiperiod portfolio model points to the non-existence
of (even) weak-form efficient markets.

We further examined the efficacy of the simple probability assessment
approach by presenting several methods by which to estimate next period's
jolnt return distribution. As the first step, we replicated the inflatloa
adapter tb the simple probability assessment approach in CGrauer-Hakansson
(1988). Next, we drew upon the "common-sense" appeal found in univariate time
series modelling. The idea here 1is that the future (s more likely to be
better modelled by the recent rather than the distant past. Hence, a flrst
step in this direction is to assign ﬁore weight, by aiﬁsum—o[-the—diglts"
method, to the recent observations in the estimation of the joint return
distribution. Noting that the methods described here so far represent a
"moving window" approach to estimating the joint return distributlion, we
extend the analysis to consider an "all-of-history" approach. In other words,
rather than just using the most recent N quarters, we supply all the realized
returns to the model as the estimate of the return distributfon. There {s a
different underlying assumption behind this approach. The "moving window"

method assumes that the joint return distribution is not stationary while the .

"all-of-history" approach assumes it is. Finally, we note that the "moving
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window” aﬁ#roach completely ignores all returns "out of the window"™. Thus, an
fnvestor using this approach "prétends" that the fourth quarter of 1929 never
happened i{f this period is out of the "window;. However, thé disaster of 1929
did occur and disasters like it may occur again. Thus, we modify the simple
 probability assessment approach by including "aisaster statgs" to the
estimated joint refurn distribution. We considered three scenarios, each
assigning a different: probability to the "disasger} states". The purpose
behind this method is té keep, in the ianstor's mind, the fact that disaster
states did happen and may occur again.

The primaryrfindings are as follows. (i) The inflation adapter to the
simple probability assessment approach revealed that gthis method did not
produce the same remarkéble results of Grauer-Hakansson (1988). Specifically,
when the equal-weighted industries were the universe, the inflation adapter
made the more risk tolerant investors perform slightly worse than the simple
probability assessment approach i.e., lower geometric means, but they also
had correspondingly lower variabllity. The more risk averse strategies,
however, showed improvements in both ééométric means (higher) and standard
deviations (lower). For the value-weighted industries, there were significant
improvements, particularly 1& the . 1966-86 period. The more risk averse activev
strategiés performed about the same, but the higher powers clearly benefitted
from this approach. However, the;e results are still not as dramatic as those
in Grauer-Hakansson (1988). (ii) With the "sum-of-the-digits" approach, the
results wére generally mixed. For the equal- and value-weighted industries,
the lower powers showed higher geometric means, but also higher variability,

while the higher powers usually performed worse, i.e., lower returns and

higher variability. (iii) The "all-of-history" approach had a sobering effect
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on the active strategies’ standard deviations; they decreased, at times quite
dragétically, but this was tempered by a decline in the geometric ma;ng. The
less risk averse investors managing the value-weighted industries saw thelr
mean returns rise and variability fall. Thus, this approach may have some
merit. (iv) The "disaster states" scenario achleved the effect (Iintended or
not) of making all investors more conservative in their portfolio selectloh.

This was particularly evident when J=12 (i.e., assigning the "disaster

states" the same probability as the "normal states"). The final judgement was

that the J=12 scenario should be eliminated as an estimation approach.

However, there may be some merit when J-l‘in the "disaster states" scenario.

This eime the approach had the intended effect {in that It subdued the‘
investors desire for risk, but not to the extent of eliminating the equity
market as an investmen: vehicle (unlike the case J=12). The striking effect
was the (occasionally substantial) decline in the wvariability of the

. portfolio returns of the investors, trading off with a modest drop in the

mean returns. This was particularly evident for the more risk tolerant
strategies. Finally, in the case when J=6, we naturally find the results from
this to be (mostly) in-between that of J=1 and J=12. We did find dramatic
decreases in the variability with more modest declines in the geometric
means. This was particularly evident when 'the twelve value-welghtgd
industries were the universe and only for the 1966-86 period.

From an overall viewpoint, we have to return to the initial conclusion
that the simple probability assessment approach has much to recommend it.
However, each of the approaches considered here have their merits at times.
For example, the inflation adapter approach performed quite well in the

1966-86 period. This is understandable as inflation only became a’serious
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concern from the 1966'3 on. We did not expect this approach to have much
effect {n the earlier_p?riods, and the results bear this out.

To complemenF thé results from examining portfolio returns and standard
deviations, we present the poétfolio compositions of selected powers of the
base case. We note the striking features of the power policies und;r each of

the other cases, comparing with the base case compositions whenever

necessary.

C. Portfolio Compositions: The Base Case

The base Ease consists of two sets of twelve industries (equal- and
value-weighted), 10 active strategies, and 212 decision points in the period
1934-86. Moreover, there are both leverage and no leverage cases to consider.
Thus we cannot report the investment policies in great detail. Instead, we
focus on the policies of two active strategies, powers -15 and 0, noting the
major trends contained in them,60 and relate the investment policies of these
two I{nvestors to the other eight.

Tables 13a and 13b report the investment policies of the active
strategles for powers -15 and O respectively, for the full period 1934-86
when they manage the twelve equal-weighted .industries with leverage
opportunities present.‘For each power, column 1 shows the period,; the second

column reports the quarterly portfolio return, columns 3 and 4 shcw the

®powers -15 and 0 were chosen for two reasons: (i) they are in the middle of
the 10 powers; -15 is sufficiently risk averse for us to relate his policies
with those of his more risk averse counterparts (-30 to -75) as well as to
the -10 power. Power 0 is sufficiently risk tolerant so we can relate his
policies to those around him, viz.,, power 0.5, -2 and -5. Besides, the
logarithmic policy is interesting in its own right. (ii) The Grauer-Hakansson
studies usually presented the portfolio compositions of these powers. This
facilitates comparisons with their work.
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proportion invested in the risk-free asset a.ﬁd the fraction in borrowing
respectively,qand the next twelve columns show the proportions iﬁvestad in’
each of the twelve industry categories‘4The notation for the industries shown
in these tables was previously presented in Table 2. Tables l4a-b are
identical to Tables 13a-b except that margin purchases are not permitted.
Finally, Tables 15a-b and l6a-b are the value-weighted Industry unlverse
counterparts of Tables 13a-b and l4a-b, respectively. All the Tables 13a-b
through 16a-b are constructed in a parallel _fashion.61 Finally, summary
statistics for the investment policies of all 10 powers are contained In
Tables.l7a-d. These tables show: the number of times an industry entered into
the investors'’ portfolio (rows 1-12), éhe number of times the risk-free asseg
was an Investment outlet (next row), how often margin purchases were made
inext row), and the number of ;1mes the investor was completely In the equity
market (next row). The next three rows give the maximum and minlmﬁm
proportions Invested in the risk-free assetvas well a; the number of quarters
the portfolio earned negative returns. Finally, the last twelve rows depict
the divergification of each investor, i1.e., the number of times th? investor
invested in one industry, two industries, and so on.
1. The Equal-Weighted Industries

Tables 13a-b show the policies of two investors, powers ~15;and 0, In
the presence of leverage opportunities, for the 1934-86 perlod. The case with

margin purchases not allowed is shown in Tables l4a-b. Summary statistlcs of

all 10 pbwer policies for this universe is contained in Tables 17a (leverage

*That is, the tables are numbered NNa-b, where NN is 13, 14, 15 or 16. The
"a" following NN always refers to the power -15 investor and the logarithmic
investor is always reported in "b".
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case) and.- 17b (no leverage case).

| ‘Turning first to Taﬁle 13;, the leverage case, th; power -15 invdstor
made héavy use of the risk-féééf;sset 1n{his portfolio, lending cbnﬁinuousfygw
from 193;-1 to 1956-3 (i.e., from the first.quartgr of 1934 thgough ;; the
third Quartér-of 1956), and again from 1962-3 to 1986-4. His i;vestment in
the risk-free asset started at 97% and he slpﬁly reduced this proportion
thro%gh the mid-605, not dropping below 60% until 1954-4. ?rom 1962-%\on, he
averaged about 80% invested in the risk-free asset. However, never’onc; was
he 100% invested in the risk-free. aggét, This investor made use ;f the
leverage opportunity when allowed to borrow i; the périod'1956-4 to 1962-2,
and ‘again in 1988-2 to 1988-4, thus: in;errupting his contlnuéus lending
policy. The margin purchaseé wefe occésiénally to the maximum permittez (10
quarters out of 23). .

Turning to diversification, Qé‘find'ghis investor held each 1ndﬁstry‘at
1ea;§ once (see Table i7a, rows'1-12). He held from one to three industries
mdst times, ;ith an occastonal four-industry portfolio, and only once d&? h‘,
hold five (in 1951-3). The most popular investment outlet was Petroleum with
‘ holdi%gs in 111 quarters, with Utilities next, whicﬁ he held 78 timés: The
least populér industry was Consumef Durables which he held only ;;ca (Q.és
hoidir‘lg in 1972-3).

Comparing this investor witﬁ his more risk averse counterparts, we find
the following. (1) Thev-75 to -30 power investors never borrowed. (i1) The
=75 and -50 lnvpstors had a continuous pres;nce 1nathe risk-free asset, while
the -30 power, fnvestor held #t in 207 quarters. The *-75 investor ngerlheld

less than 90% of his portfolio in the risk-free asset from 1962-3 on, except

for the last quarter of 1986 when he he1d789%. while the -50 investor always
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had 80% or more invested in the riskless.asset during this;time period. (iii)
The policies of the‘-10 and -5 investor were similar to the -15, except thet,
they made ~use of 1everage more frequently and, more often to the 1limits
allowed. (iv) The industries that the -15 investor favoured were likewise

v

favoured by these investors;. i}e.h Petroleum was the favourite outlet and
Cousumer Durables was the least popular. »

Turning to the 1ogerithmic‘investor“(see Table 13b and also 17a), we
find a complete turnabout for this investor compared to:power -15., First, the
logarithﬁic investor on1§ lent in 30 quarters, continuously from 1934-1 till
1938-4 and again in the second and third quarters of 1939. He~etaxfd'away
from the risk-free asset until 1974-3. From this point on, he 1lent ‘till
1976-§, with the exception of two quarters, after which time the risk ‘free
asset was never in.the portfolio. With the exception of one quarter (1938- 2),
the proportion invested in the risk frec asset never exceeded 40%. Second,
this investor made liberal use of margin, employing it continuously from
1939-4 to 1974-1, except for. fiver quarters in the 1940s, four of which
(1946-2 to 1947-1) hed 1008 margin requirements 'which made ° borrowing
impossible. After 1977:4,_1everage was again employed continuously save for
six quarters. Usually, this iuvestor borrowed to the margin limits in effect
at the time. g

From Table 17a, we find that the two mo;trpopular inveetment outlets
were Petroleum (100 quarters) and Services (69 quarters), while his least
favourite was Consumer burablee (2 quarters). Finally, the portfolio of this
investor had at. most three- industries at any oue time, and thi§ was achieved .

but 19 times out of 212 (see Table 17a). Of note is the4fact that this

investor lost money in 81 quarters vis-a-vis 44 times for the -15 investor.



LS

Compar}ng thé logarithqic policy Wwith tQ§ other peris. ;e note the
following. (i)‘The power -2 1nvest§r gehaved 51;:1a51y to th;apower’o. QXé;pt
that he borrowed less and only occasionally to the limit. Furthermore,” he
lent more often amd diversified into five 1ndusfries ohée. ({i) %he 0?5 and
risk ineutral investors never 1ent, and borrowed in‘.19éa and 206 quarters
resp?ctively, most times to the margin limit. Of the six quartef; that the
pdwer 1 1nvg§tor didvnot borrow, only two were by choice (1974-3 and 1974-4).
-This investor diversified into two 1ndhstriesvseven times, from 1938-1 to

1939-3 %2

At other times, he rest;iéfed his portfolio to holding onl& one
industry, i.e., in 205 out of 212 Auarters, fﬁis investor held a oﬁe-industry
portfolio. (iii) The Petroleum industry remain;a heavily favoured by these
investors.

Turning to the case where margin purchases were not permitted, we find
that the investmen; policies of the power -15 investor were not much |
different than when 1eVeragebwas permitted (see Table l4a versus 13a and
Table 17a versus Table 17b). This is not surprising. The investment polic;es
were tﬁe same for the periods 1934-1-to 1956-3 and from 1962-3 oﬁ. In these
period&, the power -15 }nvestor never borrowed even when allowed to do so,
hence the margin restrictions were not binding. Thg only diffaréqce in the

policies appeared in 1956-4 to 1962-2, but the industries invested in were

identical except for 1958-4; the proportions held in’each were just slightly

less for the no leverage case. For the even more risk averse strategles (-30

to -75), the policiesb;ere identical.

Examining the pglicieé”bf the logarithmic investor (Table 1l4b), we find
9

“This _happened because the solvency constraints of the model given by
equation (9) in Chapter II were binding.
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moré differences between the leverage and no leverage cases. Without

leveragé, the Petroleu@iihdustry_continﬁéd to be the favourite‘gdfigfwwithvss
quarters of 1nvestment; closely. followed by Services (with 71 quarters). The o

least popular industry was now Construction (4 quarters) whereas ‘before it

Hoan,

was Consumer Durables. This time however, the logarithmic investor held up to
five industries (albeit only ance) compared to only a maximum of three in the

3 leverage case.

-

-

With respectkto the other power;, we see from Table'17b fhat the risk
neutrﬁl concentrated in one industry all the time. The industries investéd in
were virtually identical to the ones held when leverage was permitted. The

\?\‘jpower 0.5 concentrated his investmenﬁ to one industry even more than when

leverage was allowed. Fiurthermore, he reduced the maximum number of

industries held at any point in time to three (versus five when leverage was

—_—

present). When we remove the leverage opportunities, the portfolios of the
higher powers (-5 to 1) which were invested in only one industry increased,
from 65 to 68 for power -5 and érom 205 to 212 for the risk neutral investor.

There are definite trends evident when we examine the pdifétga of all
the active strategies. A striking‘featgre is that eaéh industr;'was present
in EﬁzApbrtfolio-of'the investors at least once:. However, not once did any
investor have more than five industries in his portfolio. Only seven of the
ten powers, with leveragé present, diversified into five industrieé, and théy

did this but once, while six powers did likewise when the leverage

e Y

investment outlet as risk avergigﬁ”decgggsed, to the point where it was

completely ignored by powers 0.5 «nd 1. Likewiégjxi\bnegingustry portfolio

S~

became more of the norm as risk aversion decreased. Finally, we noéz\fhatxphe

’
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4

: ‘ : w : :
investors had about the same number of loss quarters with or without leverage

presentz The effect of leverage‘fs best disolayed in terms of returns (see
the firot two columns of Tables 3a and 3b)1With leverago,‘thormore risk
tolorant strategies oertainly earned more, but at the expense of greater
2. The Value-Weighted Industries

Tables 15a, 16a and 15b; 16b presént the portfolio compositions of the
power -15 and logarithmic investors, ééspectively, when the valueiwoiéhtad
industries are the investmgent universe. Tables®*l5a-b contain the leverage
cases while Tables 16a-b are when leverage (gorrowing) is not permitted.
Summary sta;istics ‘for all the powers are contgioed in Tables 17c¢ (with
1everage permitted) and 17d (with no leverage permitted).

Turning first to Table 15a, when leverage opportunities are,present, the
power -15 Investor’s portfolios consisted primarily of the risk-free asset.
He lent continuously from 1934-1 to 1955-1, beginning with 97% inVested in
the risk-free asset and decreasing ever so grodually to 59% 1n7195b-3. He
remained out of the market for this'asset until the end of the second quarter
of 1962, at which time the risk-f%pé asset again had a strong presence in his
portfolio to the end of 198o. In the interim period from 1955-2 to 1962-2,

&

this investor made heavy use of leverage beginning in 1956-4 until 1962-2,
- -

most times up to the margin limits (17 quarters out of 23). Only once did

L3

this investor stay away from the equity market, and that was in 1974-4.

Looking at Table 17c¢, we find that the power -15 investor diversified

" into seven industries once (1956-4), but invested mostly in one or two

industries at a time. The most popular outlet was (again) Petroleum,‘HZEd for

' . '
100 quarters, with Services a closé second at 83 quarters while the least

™
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poﬁdiar was Finance & Real Estate (13 quarters) and Transportation (tie).

"There were some substantial ghanges in which.industries were held compared

with when the universe was equal-weighted. For example, Consumerw VDurabie‘s was
Qheld 26 times here versus just once, and Capita‘1‘ Goods for 59 quarters
here versus 11.

. ‘Compa!ring with the other investors, we rfind the foLlowing. (1) The
powers -30 to -75 never méde use of leverage. (ii) Powers -50 and -75 had 'a
continuous presence rin the!risk-free asset, while the -30 1n;restor held it
for 15;5,_quarters. The -75 power had over 90% of his portfolio.in the riskless
asset from 1934-1 to 1954-3, and from 1962-3 to 1985-4. This represents 177
quarters out of 2172. (1i1i) The -10 and -541nvesto',rsn had policies not unlike
that of power -15, except that they made slightly more ffequent use of

leverage. (v) The industries favoured by the -15 .investor vere similarly

3

¥ :
looked upon by these 'two powers..

e : ‘

For thé& logarithmic investor (see Table 15b), we find him to be a

\‘ . , : 7

frequent anpd heavy user of leverage, beginning in 1940-1 through 1973-3, with
J.’F

the exceptign of three short interruptions -Wthe fourth quarter of 1939, the’

- second aﬁd third quarters ':of 1942, and from 1946-2 to 1947-1 when margit}*‘was
not permitted. \Fr;'om 1973-4 on, he resorted to borrowiﬂg in only a\re:é
quarters over the next nine years, becoming fully ievéred from 1—9T2—'-_l: 3n“‘."~m‘;
Most times he 7was at the margin limits. Compared\ with when he~manageci§‘tpe
equal-weighted universe, this investor resorted to leverage in 14 1e§s;
quarrtersh\.“:x, - - , - ,3

Turning to dive_x:sificatiqn, this investor (see Table 17c; never held
more than four industries, hélding four only twice - in[ the first at;d second
quarters of 1943. More than half the time, he held only one industry. Like

e,
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the power -15 investor, he stayed away - onm the equity market in 1974-4. His

1

favourite outlet was Services (63 quarters) ~with Petroleum and Capitalkcoods

‘a cfgze second and third (63 and 62 quarters-.respectively). The leaSt popular
i

was Finance & Real Estate, held only twice.

_ Comparing the logarithmic policy4o1th other less risk averse investors,
we find the following. (1) The power 0.5 1nvestog lent 12 times, and even the
the risk neutral lent (in 1974-4). (ii1) The risk neutral diversified into two
industries nine times, while concentrating his holding in one industry in 202
quarters. Thusl the oiversification acro;s industries declined .as the
1nve;tors became more risk tolerant. (iii) Finally, we see that toa risk
neutral investor ignored toe category Bosic Indostries, while the rest of the

powers invested in each industry at least once.

Turning to Table 1l6a, the no leverage case, the -15 invéstor performed

much as he did when leverage opportunities were available. Again the investor
: &

held seven industries once (in 1956-4), while one and two Industry portfolios

< ' s
remained his favourite choice (see Table 1l7c). The same industries, as in the

leverage case, remained popular and unpopular.

%

The logarithmic investor”s (see Table 16b) portfolio choices were more

affected by leverage opportuoities than were the -15 power. Nevertheless, the

’

portfolio choices were similar, not in fractions of wealth invested invthe

industries, but in which industries made up the portfolio. The favoured

industries remained Services, Capital Goods and Petroleum, while thg*ieast

popolar continued to be Finance & Real Estate. However, this investor had a
i ) ® B
one-industry portfolio in 140 quarters compared to 111 quarters when leverage

was permitted. Moreover, he only had up to tﬁree industries in the portfolio

at any time compared to up to four with leverage.
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.The more risk averse investors (-30 to -75) made no use of leverage even

- ——e

when it was available. At thé other end of the ris,k.spectrum, the -risk

C o

neutral investor always had a pog&i;:'olio of one industry (except in 1974-4

when he lent); i.e., fpf 211 quarters, whereas in the leverage case he was

3

"forced" to diversify by the solvency constraint (see footnote 10). Moreower,

- this investor now completely ignored two of the twelve industries - Basic

Industries as in the leverage case and Utilities - and invested in one

industry twice (Finance & Real Estate and Transportation, as he did whén

¥

leverage was available).

Summarizing, we can see some definite- trends when the industries are

value-weighted . ™All_ the powers, except the risk neutral, invested ih each

industry at least once. Both the -15 powers (leverage and no leverage céses)

had up to seven industries in their pori:folio once. The more risk averse -

powers invested in up to six industries, and the diversification drop;;éd as

¥

the .risk aversion declined, culminating with the risk neutral having 211,

quarters in which he had a one-industry pog\:tfolio. Suprisingly, all the
: ~ -2 J .

powers lent at least once in contrast with wﬁen the universe &as equally
welighted. While the more risk averse ipvestors (-30 to -75) had several
quarters in which they were fully invested ’1n the riskless asset, 1974-4 was
the only quarter in which all the investors stayed away from equities.
Finally, ;ve see that the number of quarters in wﬁich the portfolio earned
negative returns were about the same whether 1e§erage was employed or not. As

with the equal-weighted industry universe, leverage, when employed, tended to

enhance the portfolio returns but increase the variability..

- D. Portfolio Compositions: The Base Case versus The Other Cases
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We now proceed to describe the saiient " features of the ﬁortfolio
compositions of th; investors under the various cases considereﬁ in the
thesis. We have to consider; (1) Fhe twenty-four and eight industry
universes, (11)rthe 28 and 40 quarter sim;le probability assessment approach,
(111) the 32 quarter simple probability assessment approach with an inflation
adépter, and ,(iv) the "sum-of-the-digits"™ probybility assessment approach,

iv(v) the "all-of-history" simple probability asses;ﬁ t_Approach, and (vi) the
thrée. "disaster states" scenarios to the 32 quarter simple probability
" assessment approach. Note that (ii)-(vi). above utilize the twélve 1nd&§try
universe only. The above cases are summarized in Tables 18a-b through\\go

\

\
A\
\

Tables 27a-b respectively.

For éach case, we have 10 active gtrategies, equal- and value-weighted
industry universes, and with leverage and no leverage present. Given the
tremendous number of partfolio policies generated, we coﬁsidér the -15 power’
and the logarithmic 1nvest%rs' portfolio policies, and remark only on the
diffétences, if any, with our base case equivalents. Furthermore, the
analyses of the portfolio compositions in the base case have shown that the
leverage and no leverage cases are quite similar in terms of industries
invested (number and type, but in smaller proportions) so that we report on:
the results of o;ly the leverage cases.
1. 8 and 24 Industry Universes

We turn our attention to a description of the salient points when the 32
quarter estimating period simplerprobability assessment approach is applied
to the eight and twenty-four industry universes. A summary is given in

Tables 18a-b and 19a-b respectively. However, we will describe the policles

in more detail than with the other cases since this is the only time xe use a
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universe other than the twelve industry base case.
la. The Eight Industry Universe

‘ Consider the eight equal-weighted industry universe first ' (see
Table 18a). The -15 power was in the risk;free asset contiguously from 1934-1
to 1956-3, and again from 1962-3 on, while the logarithmic 1nvest6f lent from
1934-1 to/1938-;, and from 1974-3 to 1976-1. Borrowing for the -15 poﬁer was
sporadic in the noh-iending quarters and only very occasionally was he at the
margin limits. The power 0 investor was very different; employing margin to
the limit with great regularity.

In terms of diversi%ication, the -15 and 0 investors invested in all
industries at leaét» once, with Energy the favourite outlet (124 and 105
quarters respectively) and Construction the most unpopular (once and 14 times
respectively). Construction was completely ignored by the —75 and -50 powers.
The mégimum invested in industries was threé‘for both investors, although the
other pdwers occasionally went to four. Thus, in compariéon with oﬁr twelve
industry base case (see Table 17a), these powers found the same §ut1et to be
the most attractiée (Petroleum and Ene;gy); invested in the risk-free asset
about the same number of quarters (190 and 29 quarters for -15 and O’here
versus 189 and 30 quarters in the base ?hse); and had about thé'same number
of loss quarters (44 versus 43 for power -15 and 80 versus 81 for power 0).

When the universe was value-welghted (Table 18b), the -15 power lenp
from 1934-1 to 1955-1, and égain from 1962-3 on. Power 0 lent from 1934-1
to 1939-3 and 1973-3 to‘1976-1, and sporadicaliy thereafter. . Leverage. was

»

employed to the limit by the logarithmic investor most times, while the -15

power was more judicious in his use of leverage. —

Like the equal-weighted uni?erse. all industries were chosen at one time
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or another. fhe ;ost popular investment vehicle was (again) Energy while

Construction (again) seemed to be out of favour,'for all investors. This time

' howevef,ifive induﬁtries were’thg‘moét in any portfolio; A key difference for
the powers 0.5 and risk&ﬁneutr;l investors (for the value- versus equal

weighte; universe) was thaéfﬁow they invested in the risk-free asset as well,

k=

foréaking completely‘the é%uity market at fimes. Thié also 6ccg§§ad in our
twelve industry base case.yFinally; for both the -15 and O powers,kthe number
of losing quarters wéne{ab;ut the same; and they lent and borrowed for #bodt
the same number of quartérs as they did with the twelve industfy case.
1b. The Twenty-four Industry Universe

Turning -to ”the twenty-four equal-weigﬂted industry unliverse (see
Table 19a), we find some ihteresting results. The ;15 investor lent from
1934-1 to(1954-3, and again from 1962-3 on, while the power 0 investor 1ént

N

only to 1939-3 (in four quarters prior to 1939-3, he did not hold the
risk-free asset) and thereafter only twice, both in the mid—1970:i:Levérage
was‘emélojed by power -15 continuously/from 1956-4 to 1962-2 (about ﬁalf tgg
time to the 1limit). The 0 power investor employed borrowed funds almost
éontinually’ from 1939-4 on, save for twelve .quarters in the 1970s, and
usually to the margin limits.

The investment policies were quite different (see Table 19a) from the
twelve industry case. The -15 investor completely ;gnored three iﬁdustries
(Banks & Financial Services; Chemicals, kubber & Plastic; and Fabricated
Metal Products), while the logarithmic investor ignored the same thre . plug

Food, Textiles and Utilities.' In géneral, all investors ignored at least one -

industry with the twenty-four industry universe. The most industries held in

=

a portfolio was six, and most powers.preferred two to four. The popularity of
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Tobacco, Mining and 01l & Gas Exploration was evident.

1

Looking at the value-weighted industries (Table 19b), the lending

L

policies of the -15 power,, K from 1934-1 to 1954-3 and from 1962-3 on,vggréi
identical with when the universe was equal-weighted. The pow;r 0 policies,
however, were radically different; here the risk-free asset was in the
portfolio oniy eight times - three in ;hé'mid 1930s and five in the late
19708 to early 1980s. Tﬁis time the -15 investor}borrowed to the maximum
_ allowed about 75% of the time, while the power O again usually margined to
the limit. :

Considering diversification, not all industries were 1ﬁ the invesxérs'
portfglios (see Table 19b). Banks & Financial Services and Metals were“
1gno$éd by the -15 1ﬁVb§tor, while power 0 did not entertain Banks 1&i
Financfil‘ Services, Fabricated Metal Products,” and Railroads & frucking.
Again, Tobacco and 0il & Gas Exploration were the favourite investment
out;ets. A surprising result was that the risk neutral investor diversified
in Qp to four industries because of the solvency constraint (see footnote_
10), albeit only once, while the most any investor held was eight industries
(for the -50 and -75 powers).

Comparing the value- with tﬁe equal-weighted universe forlﬁhe -15 and O
powers, we find very different industries favoured. For example, Chemicals,
Rubber & Plastics now entered the portfolios over twenéy times while'it was
{gnored pfeviouslyl

Summarizing, we find both differences and similarities between the base

case twelve and the twenty-four industry universes. The lending policies of

S~
-

‘the -15 investor were generally alike in that he lent and borrowed in the

same qugréers. while those of the power 0 investor were much more varied. One
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facet that did not change was that these investors lost money about the same o

number of times (about 8Q for the power O and about'45 for the -15 power),

regardless of leverage, the size of the investment universe and the weighting T

scheme. In general, nwpe of the 1investors diversified widely, with a

portfolio of two to four in tries being the most frequent.

"é. The 28 and 40 Quarter Simple Rrobability Assessment Approaches

We examine the policies of the -15 and 0 power investors for the twelve

industry universe, noting only the differences, if any, with respecﬁ to the

3

32 quarter base case. A summary of the 28 quarter and 40 quarter estimating

period simple probability assessment approach to managing the twelve industry

1

universe (equal- and value-weighted) 1is given in Tables 20a-b and 2la-b
respectively. Note that we present the results from 1936 on since this is the

first year -in which the 40 quarter estimating ‘period approach makes a

-

t

portfolio selection.

2a. The 28 Quarter Estimating Period

Considering first the equal-weighted industries (see Table 20a), the

power -15 investor ignored the risk-free asset beginning in 1955-4 (one year

earlier than in the base caSe).63 In the interim period, he borrowed, usually
to tﬂ;—marginllimits and more than in the base case, éxcept for the second
quarter of 1960. The power O 1nvestof, on the other hand, lent from 1936-1 to
1936-4 (two years less), and only three times thereafter until 1974-3. This
lasted until 1976-2, and except for 1979-1, he did not have th; risk-free

asset in his portfolio again. He almost had a continual levered position from

63Note that all comments are in comparison with the base case investor, i.e.,
the power -15 investor in the other cases with the power -15 investor of the
base case. ’ :
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1937-1 on, levering .just five quarters more than in the 32 quarter base case.
Thus, the 1eﬁding and borrowing policies aﬁbear somewhat similar toithé base
case, excep& that the investors began 1évéring earlier and a little more
often,

No industry was 1gnored Qy the invéstors (see iable ZOA). In terms of
diversification, the most industﬁies held.was four, achieved five giﬁes by
power -15 (and the middle powers). fhis compares with the 32 quarter b;ge
case (Table 17a). Furthermofe, the ‘gamé ;;austries were favoured by theil
investors -here as were in the base case. A small difference was tﬁat‘the
investors h;;é‘ﬂsually lost in sligﬁtly fewer quarters. A striking difference
‘was that only the -75 investor in the 32 quarter base case completely 1g;;red
the equity markets (three times) while all 1nve§torslhere ignored equities at
least once and up to eight times for the powef -75. Moreovér, in this cése,
all investors lent Qhereas powers 0.5 and 1 never did (Table 17a).

When the fndustries were value-weighted, the power -15 began levering a
year and a half ﬁg;lg?r. This also occurred for the power Qlinvestor.bThus
investors with a 28 quarter estimating period bérrowe¢ more times ‘(and
therefore lent less times) than in the base case. We see-that investors here
were slightly more inclined to be 100% invested in the risk-free asset (see
Table 20b versus 17c¢). P

Where diversification was concerned, we note that in the base case the
-15 power held a portfolio of seven industries (once) whereas the investor in
the 28 quarter estimating period case managed to .hold only six (three
times). The same investment outIetg remained.popular, but all indﬁs;ries were
held at‘léast once vis-a-vis the 32 quarter base case where tﬁe risk neutral

-

investor ignored at least one industfy. Moreover, the *investors here lost
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money in fewer quarters.

Summarizing, we’find that while there were differences im the policies
of the investors when the 28 quarter estimating period was compared with the
32 quarter base case, they were not large. Nevertheless, the differences did
have an effect on the geometric mean returns and variability (sce Table 7a).
2b. The 40 Quarter Est:.imat.i‘ng Period

" For the unal-weighted 1ndustri;§¢ a key difference of the powers -15
and 0, with a 40 quarter estimating period compared to the 32 quarter base -
éasez was tﬁat here‘they levered 1ess_frequent1y, 1.é., were in the risk-free
asset more ;ften; ;nd COM; lesser extent. With respect to diversification, we
find (see Table 21la versﬁs L?a) the same industries were favoured (and out of
'favour). Moreover, five industries were the most held in any portfolilo,
although this éccurred mopé often here than in the 32 quhrter‘base case.
Finally, we note that the powers here had less quarters of negative portfolio
returns than in the base case. However this did not translate to higher
geometric mean returns overall (see Table la).

Turning now to the value-weightéd industries in Table 21b and comparing,
this table ‘with Table 17c¢, we find "that the. powefs, with the 40 quarter
estimating period, lent more often (see the lending row).ﬁﬁ The nexf row shows
the the powers levered themselves less frequently.

The industriés chosen generally matched in terms of relative popularity,

but we see, for example, that Petroleum was more favoured with a 40 quarter

‘estimating period (chosen more than half the time) than when thé 32 quarter

®Note that Table 21b starts in 1936-1 while Table l7c begins with 1934-1, for
an 8 quarter difference. But most powers lent in these 8 quarters so just
subtract 8 quarters from the lending row in Table 17c to get a direct
comparison. - ¥



estimating period was used. A notable difference is that the risk neutral
ignored four industries completely this time, versus only one in the base
case. Furthermore, this investor was forced to diversify in 15 quarters.

<

Finally, a significant difference is the number of times each investor was
100% invested in the f;Sk-free asset. |

Thus, while the”differences were not major, they did contribute to the
more risk tolerant powers having a loﬁéf‘geometric mean than the base case
(see Table 7a). | -
3. A Simple Probability Assessment Approach with an Inflation Adapter

Tables 22a-b present a summary of the portfolio Choicesrqf the investors
when the 32'\quarter estimating period simple probabiiity assessment

approach with an inflation adapter is used to estimate the_joint return

distribution.

When the industries were equally weighted, we find notable differences
in the investors’ policies when the inflation adapter and the‘-simple
probability assessment approaches gre employed. First, the inflation adapter
caused the all the powers to lend mork often (see Table 22a versus 17a). Even
the risk neutral investor was fully committfd t; the risk-free asset in
fourteen quarters, whereas previously it was‘fhl}y held but once. We see that
all investors stayed out of equities for at least fourteen quarters (up to
twenty-two quarters for the power -75), Qhereas only \power -75 did so
previously, and only for three quarters. This in turn shows up in the use of
1everag§} it was employed less frequently and in lesser amounts. Second, the
approach dampened the invesﬁors' enthusiasm for all industries; for example,

the Petroleum industry was held for less than 100 quarters by all investors,

in contrast to the simple probability assessment base case. Third, not more
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than four industries were held compared with up to five previously. Finally,

the investment policies were not much different up to 1966; thereafter,

a

investors here tended to use more of the risk-free asset than in the base
case (and hence used less léverage). ‘

Examining the value-weighted industries (Tablé 22b versus i?aﬂ, woe find
the same striking differences as in the equal-weighted industries case. The
investors lent more often with éhé inflation adapter: but pore‘notnble is the
fact that they completely ignored equities in at least twenty-one quartefs
and dp to thirty-three quarters for power -75, whereas with the simple
probability assessment approach most powers were fully invested in the
risk-ffee asset for only one quérter, and up to eleven quarters for power
-75. Finally, there was lesser enthusiasm:ifor the industries, i.e., the
investors usually had the industries in their portfolio 1ess often, e.g., the
power -15 investor held Petroleum in'17 leés quarters.

Summarizing, we see some striking differences in the policies of the
investors when the inflation adapter is used to adjust the simple probablllLy
assessment approacﬁ to estimating theé return distribution. However, when we
compare Tables 3a (columns 1-2) .and 9a (columns 1-2), we: fiﬁd hlgﬁer
geometric means (with slightly more variability) in the base'case when the
universe is equal-weighted. Thus the differences in policies did not show up
as strongly as differences in geometric means and vagiability of ;eturns”
Even the period 1966-86 showed little difference (see Tables 3a, columns 3-4
~and . 9b, columns 1-2). When wér examine Tables 4a (columns 1-2) and 10a
(columns 1-2) we see marked differences fqr the 1934-86 period when tge

universe is value-weighted. There were higher geometric means and lower

variability for the higher powers (-2 and up) with the inflation adapter.
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Furthermore, these gifferepces show up for all. powers in the 1966-86 period
- (see Tables éé‘columns 3-4 and 10b, columns 1-2). Thus, the inflatibn adapter
method enhanced the returns of investors managing a value-weighted universef
particularly for the layer years.
4. A ”Sum-of-phe-Digits"'Probability Assessment Approach

‘The results f;r this case are}presénted in Tables 23a and 23b for the
equal- and value-weighted industries respectively. Turning first to the
equal-weighted industries (sée Table 23a) and comparing with the simple-
probability assessment approach base case (Table 17a), we find slight
differences in the 1n§estdrs' policies. Fifst, this method caused the powers
0.5 and 1 to lend. Moreover, all the investors were 100% invested in the
risk-free asset for at least three quarters whereas only the power -75 in the
base case didkthe‘same. Second, the investors placed slightly less reliance
on a one-industry portfolio and yet never held more than five industries;
only the middle powers invested in five industries and they did it more than
once. The base case powers held a five-industry only in one quarter, but more
investors did it. Third, the risk neutral investor ignored Capital Goods,
whereas all industries wereAheld in the base case. The previously favofite
industries (Petroleum -and SerQices) continue to remain an important
investment outlet, but to a lesser extent. This method "enticed" the
investors to hold more of the Finance & Real Estate, Food & Tobacco and
Leisure industries.

Turning to the va%ue-weighted industries (Tables 23b and 17¢), we find -

similar results. Specifically, the investors were fully in the risk-free
asset more times than with the base case. As well, they made more frequent

use of leverage. However, the effect on which industries were held were

96



almose reversed. Petroleum and Food & Tobacco increased in importance while
Leisure continued to 'be held about the same number of times. A significant
difference is that the base case investors held up to seven 1ndustr1es,rwhile
six was the most in this ease. Furthermore, the lower powers diversified a
little more than the base case p;wers; there were more portfolios containing

two to four industries. " : .
. . \\/

-

While there were some differences when compared with the base case, they
were not large. Comparing returns, we findthe lower powers had higher mean
returns than in the base case (see Tables 4a and 5a versus 9a and 10a). This
could be due to the lower powers holding 1ess one-industry portfolios than in
the base case.

5. An "All-of-History" Probability Assessment Approach

| Tables 24a-b is a summary of‘ehe portfolio compositions when investors
employ an "all-of-history" probability assessment approach to estimating the
joint return distribution. We previously noted that this approach dld not do
as well in terms of returns as the bese case 32 quarter simple probability

e -

assessggntceppreqph gsee Tables 3a, ‘columns 1-2 versus 9a, columns 5-6 -and
Tables 4a, columns 1-2 versus 10a, columns 5-6).

For the equal-weighted industry universe (see Table 24a versus 17a), we
find large differences in the portfolio compositions. First, many industries
never entered into the 1investors’ portfolios with the "all-of-history"
approach whereas they were all held, at one time or another, in the 32
quarter base case. Second, even the moderately risk averse investors (up to
power -2) never made use of leverage compared with the base case investors.

These investors always had the risk-free asset in their portfolios {n

relatively high proportions; for example the -75 power never had more than 3%
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of his portfolio im equities, and the -5 power had a ﬁinimum of 68% invested
in the ri;kffree .asset all the time. Third, the middle powers held a
three-industry portfolio more than half the time versus about a quarter.of
the time in the 32 quarter base case. Fourth, the lower powers had fewer
quarters in which their portfolio earned negative returns. |
When'we examine the value-weighted industry universe (Tables 24b versus
17¢) case, we find similar marked differences. A minimum of five industries
were never held by the investors. The low to middle powers always lent, and
had more quarters in which‘they were fully invested in the risk-free asset.
Even the risk neutral had four quarters ‘in which he only lent. The
conservatism of the middle to lower powers shows up when we compare %oss
quarters. Surprisingly, the power -75 ‘investor had a one-industry
portfolio more than half the time, while tﬁe other powers tended to choose a
two-. to four-industry portfolio.
i Summarizing, we find marked differences between the policies of the
B investors under the "all-of-ﬁistory" approach and the 32 ‘quarter simple
probability assessment approach. The 1lower powers were definitely more
conservative in their portfolio selection, and this showed in their mean
- returns (Tables 3a versus 9a, and.4a versus 10a).
6. A "Disaster Stafes" Probability Assessmgnf Approach
The summaries of thelfhree "disaster states" scenarios are presented in
Tables 25a-b through 27a-b. Table 25a-b contains the results when investors

-

face a "J=1" "disaster states" scenario. Of the three scenarios, this one

assigns the lowest probability of occurrence to each of the "disaster"

states. Table 26a-b contains results for the "J=6" "disaster states"

P _ A
scenario, and Tables 27a-b presents the "worst"” case scenario results; for

Lo
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"J=12" which assigns each "disaster™ state a probability equal to each of the
"normal" states.

4

Turning first ﬁo Table 25a, the "J=1" "disaster states" scenario, we
fiﬁd that it almost compares with the b;se casé (Table 17a). A difference was
that these investors were slightly more conservative, i.e.:vthoy lent more
(and hence borrowed less often). However, tﬁey tended to hold one-iﬁdustry
portfolios. Furthermore, Consumer Durables never entered into the five most
risk averse investors'’ portfolios, whereas all industries were held in the
base case. Clearly, the addition of these "disaster states; made the
investors more conservative; even the power 0.5 lent (for 8 quartgrs).

Comparing Tables 25b with 17c¢ (the value-weighted universe), we again
find only minor differences. Speqifically, both cases had investors holding
up to seven industries, but we notice that the "disaster states" scenario had
the investors fully in the risk-free asset more times; at Vleast. for ten
qua£ters, and up to 34 quarters for the power -75. Clearly the ;ethod
affected the high powers more; they had fewer quarters in which ghey levered
their portfolios.

Turning to the "J=6" "disaster states" case (equal-weighted 1ndustries),
we see from Tables 26a versus 17a that this "higher probability of disaster"
scenario had a pronounced effect on portfolio policies. An outstanding
difference was that the investofs‘in this case had at least 66 quarters in
which they ignored equities, rising to 117 quarters for the power -75
investor. Contrast this to the base casé, and we find that this "middle"
pfobability assignment to the "disaster states” had a sobering effeqF on
investor policies. Petroleum, Utilities and Services continued to be their

favourite investment outlets whenever they decided to venture into the equity
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markets. Capital Goods were ignored all the time. We note that, despite the
existence of such "disasater states” in the joint retufn distribution, the
powers -15 to 1 investors still levered, albeit less freqﬁently than in the
base case. The logarithmic invéétor, for example, bogro?ed in 51 quarters;
from 1954-4 for 31 consecutive quérters up to the end of 196272, and from
1986-2 to the end, he was fully levered to the limits alloﬁed.

Comparing Tables 26b with 17¢ (the value-weighted industries), we find
the same .effects on the poféfolio policies 6f the investors as in the
equal-weighted universe. The investors were fully invested in the rigk-free
assetJin m;re than 100 quarters, even the risk neutral investor. However,
these investors ignored less industries than when the universe was equally
weighted.

Turning to the "J=12" "disaster states" scenario (Table 27a) when the
industries were equal-weighted, we (naturally) find that this scenario had an
even more sobering effect on the investors. A minimum of 156 quarters were
devotéd to portfolios of the risk-free asset only. Five industries were
~ignored altogether, with Utilities and Services being the pépular choices
whenever the investors were in the equity markets. Nevertheless, the powers
-15 and up investors still levered themselvés. For example, the logarithmic
investor was levered from 1954-4 through to 1962-2 ¢only), employing margin
to the limit in all buf the first quarter. .

Finally, looking at Tables 27b versus 1l7c kthe value-weighted universe),
we basically find the same results as above. A risk-fr;e asset portfolio was
the norm for at least 160 quarters; the powers -15 to 1 investors ‘still
managed to employ leverage in the face of such states; and two_induétries
were completely ignored by all investors. The existence of such states in the

o
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joint return distribution certainly made all inves:‘t:ors wary of- th; equity
markets. No dO;Jbt this is the reason the loss 'quart:ers dropped dramatically.
Summarizing the "disa;ter states" scenarios, we find both intended and
unintended consequences of introducing such states into the joint return
distribution. For example, we expected the policies to be more congservative:
as J went froﬁ 1 to 12, but the effects of J=12 and J-6 were certalnly
extreme. The results of such dramatic shifts in investment policies are
clearly demonstrated in the mean returns earned by the investors. While the
géometric means certainly decreased, the variabilities did not appear to fall
sufficiently to compensate. Certainly the motivation behind this approach
cannot be faulted; it is imperative in using a "moving window" approaéh for
the investor to be constantly awa%e tH;t "disasters" can happen. For example{
in the bull market of the 1980s, an investor might have easily forgotton what

. ~
could happen, as was demonstrated by the October 1987 decline of the equity

around the world./?he smaller the_"window" that 1s used to estimate

nt return distribution, the mo¥e important such an approach is to
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VII. The Results: Statistical Tests of Investment Performance

In view of the differences between the returns earned by some of the
active strategies and their corresponding passive and sémi-passive benchmark
portfolios (see Tables 3a-b and 4a-b), it is desirable to coﬁduct‘some tests
of investmeﬁt performance for these active strategies. We noted in Chabter VI
that these differences were economically significant; in this Chapter, we

test to see if they are statistically significant using the paired t-test.

This test was described in Chapter IV.
~ 7
F's . -
We also . examirled the robustness of the Grauer-Hakansson 32 quarter

simple probability‘ assessment appfoach by: (i) varying the size of the
invqstment universer’whi}e using the base case 32 quarter simple probability
assessment approach; and, (ii) keeping the base case universe of twelve
industries, while employing several techniques to estimate the joint return
distribution. The comparison of Fhe geometric méans of the active strategies
under (i) and (ii) with the base case revealed that the simple probability
assessment approach }s not without mérit. At times, this approach produced
portfolio returns that were economically significantly better than the other
methods used to estimate the joint return distribution. We use the paired
t-test to see whether these results aré statiétically significant as well.
Finally, we test for abnormal investment performance of the base case

active strategies using ,the well kndwn Jensen performance test and the

Treynor-Mazuy and Henriksson-Merton tests of market timing. These measures

were described in Chapter IV,
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A. Paired t-tests

Tables 28 and 29 report the results of selected- (one-tailed) paired
t-tests between the return series of the actlve strategles in the base case
and the return series of 'compafable passive and semi-paséive benchmark
portfolios. Table 28 contains the results when the investment universe {is
equal -weighted, while Table 29 is for the value;weighted universe.

There are three panels in Table 28. Panel A reports the t-statistic for
the full period 1934-86 when leverage is permitted. Panel B is thavsame as
Panel A, except that it 1s for the sub-period 1966-86.-.Finally, Panel C
reports the cbmparisons for the sub-period 1966-86 when leverage 1is not
permitted. Note that the table contains only selected comparisons. We compare
those active strategies which had higher geometric mean returns than passivé
and semi—passive benchmark portfolios having comparable standard deviations
as is shown in Figures la-d. Thus, we ignore those active strategles that
underperformed their comparable benchmafks. For example, we make no
comparisons for the active strategies in Figure lc. The coméarisons in
Table 29 1is chosen in the same spirit; Thus, Table 29 only reports the
sub-period 1966-86, when margin purchases are permltted\(Pnnel A), and when

-

they are not (Panel B). e '

We feport for each active st#épégy,'tbe t-statlstic on the differences
of the return seri?s under the vafious’unlverses, estimation periods, and
return distribution estimation .pechniques with the ’comparnble base case
strategy (e.g., the 1ogarithmié 2investor in the base cése versus the
logarithmic investor when one of the base case parameters is varied). The

results are given in Tables 30a-b through Tables 37a-b. All these tables are

similarly constructed. Each table has two parts, "a" and "b". Part "a" always

103



contains the equal-weighted investment universe, while "b" contains the
value-weighted -universe. Each part reports the wih leverage and without
levérage cages‘for two periods, 1934-86 and 1966-86. ‘ o

We briefly describe each table. Tables 30a-b make the comparison between
two universes - the twelve industry universe versus the eight - while using“é
32 quarter simple piobability assessment approach. Tables 3la-b compare the
twelve industry wuniverse versus .the twenty-four industry universe.‘
Tables 32a-b compare two estimating periods; the base case 32 quarter
estimating period with the 28 quarter one, wﬁile using a simple probability
assessment épproach and a twezve industry universe. Similarly, Tables 33a-b
report the comparisons of thé 32 quarter estimating period with the 40
quarter one. Tables 34a-b through to Tables 37a-b compare the base case with
the other estimation techniques. The base case uses the twelve industry.
universe and a 32 quarter estimating period simple probability assessment
approach. Tables 34a-b report the comparisons between the base case and the
inflation adapter to the simple probability assessment approach. Tables 35a-b
compare the base case with the "sum-df-the-digits" approach to assigning the
probabilities of the return distribution. Tables 36a-b ;ontain the
comparisons between the base case and the “all-of-history“— probability
assessment approach. Finally, Tables 37a-b' compare the "disaster states"
scenario with the base case.®

1. The Base Case: Active Strategies versus The Benchmark Portfolios

Turning to Table 28, we find mixed results. A notable feature in all

-

e report only the. "disaster "states" approach for J=1. As the results of
Chapter VI revealed the J=6 and 12 approach do not merit further

consideration.
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three Panels A-C is that the portfolio returns of the highly risk averse
investors (powers -75 to -30)7;howed statistically significant‘differenées
when compared to the returns on the risk-free asset. The logarithmic
investor, who earned 19.05% per year in the 1966-86 sub-period, did manage to
statistically beat the passive benchmark V20 which earned only 7.15% in the
same period. However, the paired t-test did not show any difference between
this investor and the El&4 benchmafk (13.95%) which had’ comparable
variability. Thus, on the basis of the paired t-tests, it appears that most
of the active strategies manéging an equally weighted indust;y*investment
universe did not statistically outperform their comparable benchmark
portfolios, even though there 1is 1little doubt about the economlc
sigpificance. The results for investors managing the value:weighted universe
are not any better (see Table 29). In fact, none of thévpctive strategles
outperformed thediy benchmark portfolios.
2. The Base Case versus The Eight and Twenty-four Industry Universes

Considering the eight industry universe .first (see Tables 30a-b), we
find there is hardly any difference (statistically) whether investors manage
a twelve or eight "industry universe. Only when. the industries were
valu;-weighted (Table 30b), did the very risk averse Investors -managing
twelve industries outperform their countefpafts managing eight (and only in
the full period 1934-86).

When we compare the portfolio returns from managing the twelve versus

the twenty-four industry universe (see Tables 3la-b), we find the more risk

\
\

tolerant investors managing twelve industries outperforming thelr
counterparts in the 1966-86 period, but not always (see Table 3la, Panels A

and B, and Panel A of Table 31b). Conversely, the very risk averse investors

105



-

did better in the 1934-86 period when managing the twenty-four equal-weighted

<

LS

industries. On the whole, ' there appears to be no consistent difference

wﬁen the universe is eight,ftw%lye or twenty-four industfies. |

3; The Base Case Universe: 32 V;;sus 28 versus 40 Quérter Estimating Periods
Consider the 32 Versus 28 quarter estimating period presented in

Tables 32a-b., First, ;o differences showed up in the sub-period 1966-86.

e

Second, the most statistically significant differences are when investors

manage the equal-weighted universe in the 1936f86 period (see Table 32a,

- Panels A and B). The lo;;powers (-75 to -15) pgrformed much beéter with the

28 §uarter‘ estimating period, whereas it did not matter for the other

pal S L]

investors. B . . ’

Turning to Tables 33a-b, we find virtually no difference uSing the 32 or
40 quartér estimating period when the industries argkequally weighted. On the
other hand, the low powers did, better with a 32 duarter estimatiné period
during the 1936-86 period when maﬁaging the value-weighted industries. A .
general obsgrvation is tﬁat the length of‘the estimating periods did not
matter for the middle to high powers. The low powers, at times, did much

<

better with ‘different estimating periods, but only for:-the full period

V3

i

1936-86.

4. The Base Case versus The Simple Probability Assessment Approach with an
Inflation Adapter -

The results of the inflation adaétef to the sfmple probability
assessment épproach are shown in Tables 34a-b. The paired t-tesés showed no
difference of oné approach over the other:i This is 1in contrast to the
Grauer-Hakansson (198&) study utilizing the same ;pproach. \This does not

augur well for this Grauer-Hakansson method to adjusting the return
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distribution at the more micro level. Perhaps the method ig data specific.
3. The‘ Base Case éersus The "Sum—of-the-Digitsf Probability Asseésmant
Approach ‘ - -

Tables 35a-b show™ that the 1low powers did betteri with the
"sum-of-the-digifs"'method of assigning probabilities to the j;int return
distribution, at least for the full 1934-86 périod._Thlé occurred whether
equal- or value-weightéd industries were the universe and whétheg\leverhge
was available or not. The period 1966-86 showed that there was no difference
which assessment approach was used used; i.e., whether we weighted the
realized returns equally or otherwise. This was particularly true for the
higher powers. .
;, The Base Case versus The "All-of-His&ory" Probability Assessment Approachﬁ

Table 36a, Panels A and B, show some very significqqt differences
between the "moving win@ow" approach and the "all-bf-history“’appronch.,For
~the full 1934-86 period, the portfolio returns of the low to middle powers
(-75 to -2) show marked improvement when all the historical realized returns
wereAused to estimate the joint return distribution. The differences were
less dramatic for the 1966-86 period, however. Turning to Table 36b, the same
powers again did better with the "all-of-history" approach for the period
1934-86, but all differences disappeared during 1966;86. Thus, there appears
to be some value to this approach.
7. The Base Case versus A "Disaster States" Scenario When J - 1

We see some very statistically significant differences in the returns
for the full 1934-86 peried in Tables 37a and 37b, Panels A and B. The low to

middle powers’ portfolio returns were significantly lower than comparative

portfolio returns of the base case. Again, the sub-period paired t-statistics
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showed no perceived differences of portfolio returns under these two
approaches. Thus, the motiyation behind the "disaster states" appfbach, while
logically valid especially when using a "moving window" approach, leads to
very much lower returns as the results of the paired t-tests éhow. This is
despite the fﬁct that the J = 1 éetting assigns a relatively low probability

of occurrence to the "disaster states".

8. Concluding Remarks

A common thread runs ﬁhrough the resﬁlts of the péired t-tests. In all
the comparisons made, we used a base case twelvé industry universe with a 32
quarter simple probability assessment approach. We then "tweaked" the
estimation methodgby introducing ways of (hopefully) enhancing the results.
We noticedlthat 16 many cases for the full period, the lower powers had
significantly different (good and ba&) returns from the base case, whereas
the high powers hardly ever showed any diffefence from one method to another.

For the base case, there were some statistically significant differences
in returns for the active strategiesrwhen compared to the passive benchmarks,
and none when compared to the semi-passive benchmark portfolios. This ghgurs
.well for the multiperiod portfolio modgl applied to industry rotation.

When we examined the ‘robustﬁess of 'the joint return distribution
estimation method of Grauer-Hakansson, we come the overall cénclusion that
the simple pfbbability assessment approach performs well. The/ addition of an
inflation adapter to the simple probgbility assessmensyffg;roach did not
enhance portfolio returns. This is in contrast to the Grauer-Hakansson (1988)
study where they showed that 'this method, combined with the multiperiod
portfolio model, exhibited an ability to "time the market". We continued with

our extensions of the Grauer-Hakansson studies by using different amounts of
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realized returns to estimate the joint return distribution. In most cases, it

did not matter whether we used a longer or shorter (than 32 quarters) term,

This is consistent with the previous studies. )
When we introd&ged new andvinnoVative'estimation techniques based on
"common sensé" ‘and logic, we found. mixed results. The "disaster statoéQ
scenéfio; while logical and sou;d, produced results that were statistically
inferior to the base case method. The most affected were the low poggjéi The
high powers practically ignored the "disaste; states" appended to ilhe
estimated return distribution for the case Vhen J =1, while cases‘J = 6 and
12 were too extreme. The "all-of-history" method also did not fare well in
comparison with the simple probability assessment approach. As expected, this
method produced an estimate of next period’s joint return distribution ;hat,
was too conservative resulting in the lower powers having statistically
inferior portfolio returns. Finally, there seems to be soﬁe merit {in the
‘"sum-of-the-digits" approach to assigning probabilities to the joint return
estimates. This "common sense" appeél approach drawn from univariate time
series modelling benefitted the 1low to middle powers (statistically),
particularly over the full time period 1934-86 considered here,. Thisi is
interesting because the univariate time series literature 1is replete with
examples indicating that a differenced series of stock prices féilows a

random walk, 1i.e. a iero order or "white noise" model. Thus the

"sum-of-the-dig&ts" method, which assigns the more recent returns a higher
probability of occurrence in the next period, in conjunction with the
multiperiod portfolio model, 1implies (pqssibly) that there 1s more
information in the recent rather than the distant past. The univariate

=

literature implies that there is no information contained in past prices or
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price changes - (as does the weak-form efficient markets hypothesis).
Therefore, it is difficult to explain why the Grauer-Hakansson éiﬁble‘

probability assessment approach and this "sum-of-the-digits" technique appear

to do so well.

B. Investment Performance Measures
We now proceed with measures commonly used to compare portfolio
performance. Specifically, we present the Jensen Performance Index test in

Tables 38 and 39; the Treynor-Mazuy market timing test in Tables 40a-b and

-~

S 7
41la-b; and, the Hgnriksébn-ﬂerton test of market timing ability in

Tables 42a-b and 43a-bvaqte thét we present the results of these pérformanée
measures only for the ﬁ;;e case; i.e., only wheﬁ investors manage the twelve
industry universé, withfand without leverage, for the two periods 1934-86 and
1966-86.°°

1. The Jensen Performance Index

Tables 38 and 39 present a summary of the Jensen measure. This measure
is just the intercept, a, from 4d characteristic 1line regression. The

benchmark or "market" portfolio used in constructing this test is the CRSP

)

value-weighted index.

The format of the tables requires somé explanation. Table 38 contains
the regression results for the 10 active strategies managing the twelve
equal-weighted industries. In Table 38, Panels A and B show the results when

leverage opportunities are available, while Panels C and D show the results

66 '

This is for economy of space reasons. Besides, the paired t-tests have shown
the base case to be as good as or better than the other cases. However, for
completeness, we did calculate all the performance measures for the other

cases,.
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when margindgurchases af; not permitted. Panéls A and C are for the period
1934-86, and Panels B and D are for the sub-period 1966-86.

Each of the panels in Table 38 reports the the‘mean, standard deviation;
minimum and maximum "values of: (i) the R2 of the 10 regressions; - (ii) the
estimated regression intercept,.;p , which is also the measure of performance
with the ¢t-statistic in parentheses; and, (iii) the estimatea regression
slope, Ep ,’with t-values shown in parentheses. These summary measures ave
shown in the\four leftmost columns. The six rightmost columns contain summary

A

counts of the Jensen measure, a_ . Notice thatkfhese are given on the lincs
containing the ;p statistics. First, we notg if the ;p for each investor's
portfolio is positive (superior performance) or negative (Inferlor
performance). This count of positive and negative ;p is given on the first
line. Second, are these estimates statistically different from zero at the H%
and 1% levels? The number of significant positive and negatlve estlmates are
given on the second line. Thus, there should be four numbers on this line.
Note that we use the symbol "..." to denote a zero value. Table 39 Is
constructed to parallel Table 38, exXcept that it contglns the results when
investors manage the twelve value-weighted industries.

The results from Tables 38 and 39 are. encou;aglng. When the
equal-weighted 1industries were the universe (see Table 38), the active
strategies all attained positive values for ;p indicating superior
performance in both the 1934-86 and 1966-86 time periods. Statistically, the
1966-86 sub-period showed the active strategies to have performed rather
well. For example, in Panel B (1966-86 period with leverage present), we f{ind
nine out, of the ten active strategies had ;p significant at the 5% leVei,

A

with one at the 1% level. The average ap in this time perlod was 1.108% per
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quarter, with a minimum of 0.071% and a maximum of 2.731% per quarter.
However, for the full time period, 1934-86, only about half the active
strategies showed any significant ap values (see Panels A and C).

The results shown in Table 39 (the value-weighted universe) are not

quite as strong as in Table 38, with some active strategies exhibiting

4
A

negative values for a_ . We note that none of the strategies showed any
significant abnormal performance in the 1966-86 sub-period, while only three
out of ten were significant at the 5% level during the 1934-86 period.

‘

Thus the Jensen measure seems to indicate (mostly) superior investment

performance on the part of the active strategies when compared with the CRSP

value-weighted benchmark.

© 2. The Treynor-Mazuy Market Timing Test

Tables 40a-b and 4la-b give the results of the Treynor-Mazuy regression
described in Chapter IV. The construction of these ,tables parallel Tables 38
and 39, with two exceptions. The first is the addition of a second term in
the regtession (the quadratic term) to measure market timing ability which
necessit;tes adding two more lines to the tables. The second is the addition
of Tables 40b and 41b. These two extra tables replicate f:bles 40a and 4la
respectively, except that we make a correction for heteroscedasticity67
present in the regression (see also Henfiksson and Merton (1981) and
Henriksson (1984) for more details). The coefficient of interest is sz
This measures the the ability of the manager to "time" the market, i.e., move"

funds into equities in an up-market and out of equities in a down-market.

Turning to Tables 40a and 4la, the results show evidence of market

67The correction is described in White (1980).
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timing by the active strategieé managing the equal-weighted industries. For
example, in Table 40a for the 1966-86 period (Panels B and D), all the powef
policies attained a. positive B2p . While not all the coefficients Yfre,
significant, more than half were statistically significant at the 5% level.
However, the results f;r the full period 1934-86 (Panels A and C) show seven
out of ten policies exhibiting negative timing ability, with most significant
at the 5% level. Turning to Table 40b, when we 'correcﬁ for
heteroscedasticity, all the significant negative timing ability digappeared,
but some significant\positive timing ability still remained (fanels and C).

When  the *industries were value-weighted (Table 4la), we still find
strong evidence of market timing aﬁility; mostly positive in the 1966-86
sub-period and mostly negative in :ine full 1934-86 period. Note that all
significant timing ability (positiv; and negative) disappeared upon
correcting for heteroscedasticity (see Table 41b).
3. The Henriksson-Merton Market Timing Test

Finally, Tables 42a-b and 43a-b present the summary vresults of the
Henriksson-Merton tests for market timing ability. The test was described in
Chapter IV. These, tables are constructed exaétly like those (for the
Treynor-Mazuy test (Tables 40a-b and 4la-b). Table 42a contalns the results
when the wuniverse 1is equal-weighted, while Table 43a is for the
value-weighted universe. Lastly, Tables 42b and 43b contain the results when
the heteroscedastic correction is made.In all cases, the.market portfolio was
the CRSP value-weighted>indéx, ' » |

The resﬁlts for t%e active strategigs managing the equal-welghted
universe are like the Treynor-Mazuy results. First, the 1966-86 sub-period

N

showed the active strategies able to time the market (see Panels B and D),
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with over half the strategiesb displaying significanée» at the‘JS% level.
Furthermore, the changes in the up- and down-market betaé, or the timing
ability, captured in tﬁe ﬂzp-term are quit& large compared to the bzp-values
found in Henriksson’s (1984) mutual fund study. Notice the results also show
some negative  market timing, although none were siéhificant. fufniﬁg to
Table 42b, we find that with the correction for heteroscedasticity the timing
during 1966-86 was no 1ongervsignificant. Again, it is interesting to compare
these results.with Henriksson'’s results for U.S. hutual funds. Basically, ﬁis
results Qere unaffected by the corfection for heteroscedasticity.AThe results
for the 1934-86 full period were mixed. There was little significant timing
ability of the active strategie; shown by sz |

Finally, an examination of Table 43a shows that poéitfve timing abillﬁy
was achieved mostly during the 1966-86 sub-period, while negative timing
ability was evident in the 1934-86 period. Cérrecting for heteroscedasticity,
we see virtually‘no timing ability, positive or negative. This is compardble
with the Treynor-Mazuy test results.

C. Concluding Remarks

The results from the investment performance measures are encouraging.
All the three measures we calculated show that the active poliéies managing
the twelve industry universe exhibit abnormal investment performance.
Specifically, the Jensen Performance Index indicates that the power policies
are able to earn abnormal excess returns in many cases, especially when
managing the equal-welighted industries. These excess returns reached é
maximum of 2.731l% per quarter during the 1966-86 period. Even when the

Industries were value-weighted, abnormal excess returns were earned by most
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powers.

Turning to the question of market timing, we performed the Treynor-Mazuy
and Henriksson-Merton tests of market timing ability,‘with and‘without a
correction for heteroscedasticity. The uncorrected measures from both tests
indicate that some timing abiiity existed with respect to the pbwers policles
managing th; twelve industries during the 1966-86 sub-period. As noted, this
contrasts with studies that show no timing ability for mutual fund managers.
However, these tests also indicated that some active strategles achieved
negative timing. When we corrected for heteroscedasticity, the statistical
significance of the powers’ market timing ability, both positive and

negative, all but disappeared.
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VIII. Summary and Extensions

A. Summary of the Methodology

This thesis explored several questions. First, we éxamined the question
of whether multiperiod portfolio theory can be successfully.applied beyond
the a;set allocation stage. We extended the pioneering studies of Grauer and
Hakansson to "a more-Ticro level, that of iﬁdustry roﬁation. We focussed on a
base case;‘This congisted of an investment ﬁniverse of twelve industries,
which followed an industry grouping procedure employed by Breeden, Gibbons

and Litzenberger. Furthermore, we followed the Grauer-Hakansson studies and

used a 32 quarter simple probability assessment approach to estimate next

—

period’s joint return distribution.

Given this base case, we explored a second question: whether the results
from the base case are data speéific. For this purpose, we employed three
sets of investment universes: the base case twelve industry grouping, plus
eight and twenty-four indust;y groupings: Both equal- and value-weighted
industries were considered. For these’ industry universes, we employed the 32
quarter simple probability assessment approach as the estimate of éhe joint
return distribution. '

The Grauer-Hakansson studies employed Athe (naive) simple probability

_asséssmént approach to estiﬁating the joint return distribution, and found

the approach to be very successful at the asset allocationulevel. Thus, a
third major question examined in the thesis is the efficacy of this simple
probability assessment approach. We explored this question by experimenting
with different waxs of estimating the joint return distribution.

Specificallyi we made logical extensions from the base case to examine

\ 1
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the questions posed. First, we con&ucted industry rotation by expanding the
investment wuniverse from the twelve industry base case to twenty- four
industries, and contracting it to eight.. Second, we extend% the estimatlo;\
of the joint return distribution from the most recent 32 quarters of realized
returns (the base case) to using the most recent 28 and 40 quarters of past
returns. Third, as a furth:: extension of the simple pfosability assessment
approach, which is a "moving window" metﬁod, we employed all the historic
returns available as thé estimate of the joint return distribution. Fourth,
we adopted the inflation adapter> tb the simple probability assessment
approach from the Grauer—ﬂakansson market timing study and applied it to our
base case. |

Fifth, from these simple extensions and replication  of the
Grauer—Hakansson methods, we proceeded én a ﬁore innovative leQel. We
deviated from the assignment of equal probabilities to the joint return
distribution employing a "sum-of-the-digits" rule 1in assigning the
probabilities. This rule assigned larger probabilities to the more recent
past realizations than the more distant ones. The ideé was drawn from
univariate time series modelling. The appeal behind this approach was that
the recent past should be a better guide to the next period t?an the more
distant past. We applied this rule to our base'caSe.L

Finally, we examined a "disaster states" scenario applied to our base
" case. Disaster stata&ﬁwere appended to the estimates of the joint return
"distribution and assigned varyigg probabilities of occurrence. The motivation
for this method came from the fact that disasters do occur in the equity
markets (e.g., the fourth quafter of 1929, or more recently, the fourth

.

quarter of 1987). Thus, the intention was to keep the investor aware of such

-
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states when making his portfolio selection for the next period?\

\

Y
B. Summary of the Results

We examined portfolio rates of return and portfoli§ compositions over
time as a gauge of the success of the active strategies in industry rotation.
To further Jjudge the success of these activé’fstrategies, we employed
several well known measures of investment performance. First, we evaluated
the portfolio réturnS'o%'the active‘strategieé using three standard academic
measures of abnormal performance. With the CRSP value-weighted index as the
market portfolio, we calculated the Jensen Performance Index, and the
Treynor-Mazuy and Henriksson-Merton tests of market timing ability. These
investment performance measures were calculated for the base case.

Second, we performed a paired t-test that compared the portfolio returns
of the active strategies to three sets of benchmarks. These benchmarks were:
(1) the passive strategy of holding any one of the value-weighted industry
indiées; this benchmark was applicable only when the investment universe was
a value-weighted one. (ii) A passive 'strategy that up- and down-levered the
CRSP value-weighted index. (iii) A set of semi-passive strategies which up-
and down-levered an equally weighted portfolio of the equal-weighted industry
indices. This benchmark was applicable only' when the investment universen
consisted of the equal-weighted industries,

Third, we compared the portfslio returns of the active strategies among
themselves when tﬁe various techniques were used to estimate the joint return
distribution. The test for differences in .portfolio returns between two

active strategies was the paired t-test.

The results of the base case (twelve industries with a 32 quarter simple
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probability assessment approach) showed that the active strdtegies performed
well in both the full 1934-86 period and in the sub-period 1966-86, aéﬁléﬁ}ng

. )
economically and statistically significant excess returns in many cases. This

was evidenced by the Jensen performance measurgiin particular. The market
timing tests showed that the acti@e'strategies, in'mgst cases, displayed an
ability to (poSitivel;) time the market, although there was little
statistical significance when the tssts were corrected for
heteroscedasticity. Thus,. as a first step, the success of multiperiod
portfolio theory applied to major asset fategdries also extends down to a
more - micro 1level. This reinforces the conclgsions of the earlier’
Grauer-Hakansson studies. The success in using a naive method to estimate the
joint return distribution, in conjunction with the model drawn from
multiperiod portfolio theory, questions the exiftence of (even) weak- form
efficient markets.

The robustness of the simple probability assessment approach and of the
model applied to ﬁortfolio "selection is evidenced by the fact that the
portfolio returns of the active strategies were, for the most part, naot
statistically different: (i) when 28, 32 or 40 ﬁuarters of realized returns
were used to estimate the joint return distribution; Jﬁnd, (i11L) when_—the
investment universe was the eight, twelve or twenty-four industry grouplngs.
The efficacy of the simple probability assessment approach {s, furthermore,
reinforced with’the "all-of-history" approach to estlmating the joint return
distribution. The portfolio returns of the active strategles employing this
latter approach showed statistical inferiority over the portfolio returns

obtained by the simple probability assessment approach. Thils was particularly

evident for the more risk averse strategies.
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The portfolio returns of the active strategiesvwere statistically the
same whether the simple p;obability assessment approach or the inflation
adapter approach was employed to estimate the joint return distribution. This
is in contrast to the Grauér and Hakansson results which shp&ed the inflation
adgpter method to be quite successful in timing the markect.

%Théﬁ"sum-of-the-digits" method of prob?bility assessment was the only
technique found superior'(statistically) to the simple‘probability assessment’
PR

approach over the full 1934-86 period, especially for the more risk averse

investors.
~ -]

Finally, ,in the most cases the "disaster states" scenario was not a
success, although it did tend to make the choices of the more risk tolerant
- ' ' 3 L4

investors more conservative. While the'motivation behind this approach seemed

. A LY

promising, the results did not bear this out. In particular, the rule in

assigning probabilities to the "disaster states" was, perhaps, too crude. ™

C. Extensions for Further Research

The estimation of the joint return distribugion“clearly offers the most
room ‘for future research. A first step would be to combine the
"sum-of-the-digits" approach to assigning probabilities with the
"all-of-history" abpppachl This would incorporate the "disaster states" idea
and motivation with the success of the "sum-of-the-digits" into one
estimaﬁion technique.

A major step in the estimation area would be to attempt to begin
reducing estimation risk. The logical step would be to employ the Stein
estimator and its variants, e.g., BaygsiStein estimation (see, for example,

"Jorion (1986)) to the simple probability assessment approach.
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A different approach to estimating the joint return distribution is
Capital Asset Pricing (CAPM) based. Using the simpleﬁprobabiliLy assessment
apprbach, we could adjust the raw estimates of the distributioﬁ using the
CAPM. For example, we could estimate thé beta of the asset by performing a
characteristic line regression on the mést recent 32 quarters. An estimaté of
the market return for the next quarter could be given by the average markef
return of the last 32 quarters. Because we know the r;sk-free return for the
next quartér, an estimate .of next quarter’'s asset retﬁ;n can be made. Thus,
‘we can shift that asset’'s realized returns of the past-32 quarters to the new
mean return. We could modify the adjustment one steﬁ furthér by adding‘some
multiple of the alpha value from the characteristic line regression to tﬁe

. new mean to reflect the historical under- or over-pricing of the asset.ﬂq

We have presénted three possible extensions to the current study. It is
clear that much more can be done to estimate the joint return distribution
than have been given here. A coﬁpletely different extension to all the
studies in multiperiod portfolio theory application is to beéiﬁ considering
transactions costs land maintenance margins in the computer progrﬁms. It
should Dbe interesting to replicate the Grauer-Hakansson  studies
including these two items to see if the same results are attained and whether

it would affect the portfolio choices to any great extent.
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Table la

Summary Description of the 12 Industry Indices

Percent Share of

Value (Row 1)
Firms (Row 2)

705

Dates
Industry (SIC Codes) 1/26 1/34 1/66 12/86 °
Petroleum 14.77 13.20 13.71 9.11
(13,29) 9.04 6.10 3.95 4,52
Finance & Real Estate 1.32 2.77 2.68 16.13
(60-69) 3.21 5.53 6.30 19.81
Consumer Durables 14 .33 13.73 16.81 12.64
(0,25,30,36-37,39,50,55,57,99) 14.66 14.47 14.69 14.18
" Basic Industries 14.77 20.05 19.32 15.13
(10-12,14,24,26,28,33) 18.67 20.00 17.68 12.65
Food & Tobacco 9.64 12.83 5.72 7.10
(1-2,20-21,54) 12.85 11.77 8.80 4,30
Construction 0.40 1.47 1.68 1.20
(15-17,32,52) 1.00 2.70 4.12 3.75
Capital Goods 4.94 5.74 12.52 11.06
(34-35,38) 7.83 10.07 14.77 11.26
Transportation . 19.98 8.72 3.22 1.73
(40-42,44-45,47) - 15.66 11.06 5.08 2.71
Utilities 11.39 14.08 18.09 15.05
(46,48-49) 4,82 3.69 10.82 11.12
Textiles & Trade 7.45 6.54 4.98 5.12
(22-23,31,51,53,56,59) 9.24 "10.50 9.28 6.81
Services 0.17 0.16 0.23 1.95
(72-73,75-76,80,82,89) 0.60 0.71 0.97 4,24
Leisure 0.85 0.72 1.03 3.77
(27,58,70,78-79) 2.41 3.40 3.55 4.59
" Total Value ($ Billion) "27.33 27.98 521.31 2101.61
Total Number of Firms 498 1239 1439

122



kSummarybbescription of the 8

Table 1b -

Industry Indices

T

\

Percent Share of
(Row 1)
Firms (Row 2)

Valu

Dates .

Industry (SIC Codes) 1/26 1/34 1/66 12/86
Basic Industries 13.90 18.00 13.91 7.38
(1000-1299,1400-1499,2600-2699, 16.67 16.88 13.48 8.62

2800-2829,2870-2899,3300-3399) ‘
Capital Goods 8.29 7.89 9.77 11.11
(3400-3419,3440-3599,3670-3699, 9.24 10.92 15.25 14 .45
3800-3849,5080-5089,5100-5129,

7300-7399)
Construction 0.77 '1.28 1.70 1.55
(1500-1999,2400-2499,3220-3299, 1.00 2.84 4.36 4.17
3430-3439,5160-5219)
Consumer Goods , 27.26 . 32.30  35.84 36.84
(0000-0999,2000-2399,2500-2599, 37.95 40.43 38.98 33.43
2700-2799,2830-2869,3000-3219, .

3420-3429,3600-3669,3700-3719,

3850-3999,4830-4899,5000-5079,

5090-5099,5130-5159,5220-5999,

7000-7299,7400-9999)
Energy 14.77 13.20 13.71 9.11
(1300-1399,2900-2999) 9.04 6.10 3.95 4.52
Finance 1.32 2.77 2.68 16.13
(6000-6999) 3.21 5.53 6.30 19,81
Transportation 22.33 10.49 4.73 3.37
(3720-3799,4000-4799) 18.27 '13.76 7.67 4,38
Utilities 11.38 14.07 17.65 14.50
(4800-4829,4900-4999) 4.62 3.55 = 10.01 10.63
Total Value ($ Billion) 27.33 27.98 521.31 2101.61
Total Number of Firms 498 705 1239 1439
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Table 1lc

/

Summary Description of the 24 Industry Indices

Percent Share of
Value (Row 1)
Firms (Row 2)

124

Dates
Industry (SIC Codes) 1/26 1/34 - 1/66 12/86
Banks & Financial Services 0.63 2.37  2.16 13.71
(60-62,67) 1.81 4.40 5.41 17,10'
Chemicals, Rubber & Plastics - 3.87 10.33 11.90 11.39
(28,30) 6.02 6.67 8.08 6.62
Construction 0.06 — 0.09 0.06 0.22
(15-17) 0.20 '0.71 0.65 1.34
Fabricated Metal Products 1.34 2.27 1.11 1.31
- (34) 2.21 2.98 3.23 2.74
Food 6.06 8.02 4.19 5.03
(1-2,20) 8.63 7.80 6.30 2.96
Insurance 0.34 0.26 0.43 2.37
(63-64) 0.60 0.57 0.48 1.69
Machinery 8.40 7.14 18.04 15.43
(35-36,38-39) 8.84 10(78 18.50 15.06
. Metals 8.89 8.93 5.67 1.90
(32-33) '10.04 " 10.21 8.32 4.86
Mining 2.64 2.43 1.59 0.63
(10-12,14) 4.22 4.11’ 2.67 2.04
0il & Gas Extraction 0.68 0.20 00.95 3.01
(13) 4 1.41 ©0.71 1.45 3.31
Paper & Wood 0.51 0.58 3.41 5.02
(24-27) 1.41 3.55 5.01 5.00
Petroleum & Coal Products 14 .09 13.01 12.76 6.16
(29) 7.63 5.39 2.50 1.27



Table 1lc (continued)

Summary Description of the 24 Industry Indices

Percent Share of
Value (Row 1)
Firms (Row 2)

Dates
Industry (SIC Codes) 1/26 1/34 1/66 12/86
Railroads & Trucking 19.28 8.41 1.99 0.67
(40,42) 12.85 8.37 3.23 - 1.06
Real Estate ©0:35 0.14 0.09 0.14
(65-66) 0.80 0.57 0.40 1.27
Retail Trade, Food 0.40 0.77 0.86  1.43
(54,58) 1.81 2.27 2.10 1.83
Retail Trade, Others 6.22 5.44 3.88 4,34
(52-53,55-57,59) : 4,62 5.96 4.68 4.15
Services, Leisure 0.62 0.37 0.27 1.07
(70,78-79) 1.20 1.28 1.37 1.83
Services, Others ‘ 0.17 0.16 0.23 1.96
(72-73,75-76,80,82,89) 0.60 0.71 0.97 4,29
Textiles . 1.29 1.10 1.12 0.83
(22-23,31) 5.22 4,96 4,85 2.81
Tobacco 3.33 4,13 0.78 1.40
(21) , 3.21 2.70 0.97 0.35
Transportation 0.70 0.32 1.23 1.07
(41,44-47) 2.81 2.70 1.86 1.69
Transportation Equipment 8.74 9.40 9.03 4.69
(37) 8.63 - 7.94 5.17 3.10
Utilities ~ 11.39 14.08 18.10 15.13
(48-49) 4.82 3.69 10.82 11.26
Wholesale Trade ‘ 0.02 0.05 . 0.17 1.08
(50-51) 0.40 0.99 0.97 2.39
Total Value ($ Billion) 27.33 27.98 521.16 2090.26
Total Number of Firms 498 705 1238 1421
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Table 2

Industry Categories and Benchmark Portfolio Symbols

12 Industry Universe

PETR Petroleum CAPG Capital Goods
FINA Finance & Real Estate TRAN Transportation
CDUR Consumer Durables UTIL Utilities

BASI Basic Industries TEXT Textiles & Trade
FTOB Food & Tobacco SERV Services

CONS Construction LEIS Leisure

8 Industry Universe

BIND Basic Industries *  ENER Energy

'CAGD Capital Goods ) FINA Finance

CSTR Construction: _ TRNS Transportation
CGDS Consumer Goods . UTLY -Utilities

24 'Industry Universe

BANK Banks & Financial Services RAIL Railroads & Trucking
CHEM Chemicals, Rubber & Plastics REAL Real Estate

CNST Construction RTFD * Retail Trade, Food

FMPS Fabricated Metal Products RTOT Retail Trade, Others
FOOD Food SLEI Services, Leisure

INSU Insurance SOTH Services, Others

MACH Machinery TXTL Textiles

META Metals . TOBA Tobacco

MINE Mining TRSP Transportation

OGEX 0il & Gas Exploration TEQP Transportation Equipment
PAPR Paper & Wood UTIL Utilities

PCPS Petroleum & Coal Products WHOL Wholesale Trade i

Other Symbols

RL Risk-free lending (quarterly 1IN U.S. inflation
U.S. Treasury bills) B Borrowing -

Benchmark Portfolios

V10 CRSP value-weighted index V12 120% in V10, 20% in B
V2 20% in V10, 80% in RL V14  140% in V10, 40% in B
V4 = 40% in V10, 60% in RL Vliée 160% in V10, 60% in B
V6 60% in V10, 40% in RL vig 180% in V10, 80% in B
V8 80% in V10, 20% in RL - V20 200% in V10, 100% in B
E10 Equal-weighted portfolio of
risky assets E1l2 120% in E10, 20% in B
E2 20% in E10, 80% in RL ‘ El4 140% in E10, 40% in B
E4 ~40% in E10, 60% in RL El6 160% in E10, 60% in B
E6 60% in E10, 40% in RL E18 180% in E10, 80% in B
E8 80% in E10, 20% in RL E20 200% in E10, 100% in B
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Geometric Means and Standard Deviations of Annual Returns using 12

(32 quarter estimating period, simple probability assessment)

Table la

Equal-Weighted Industry Indices, with Leverage

127

1934 - 1986 1966 - '1986

Portfolio G.Mean S.Dev G.Mecan S.Dev
Petroleum 14.98 24.21 11.82 27.24
Finance & Real Estate 14.76 25.22 12.45 26.25
Consumer Durables 15.12 28.04 13.42 28.12
Basic Industries 14.60 21.38 12.69 17.41
Food & Tobacco 14,58 19.78 16.02 20.99
:Construction 13.70 26.80 12.97 - 24,84
Caplital Goods 14.58 25.54 11.88 25,02
Transportation 14.22 29.43 10.97 24.40
Utilities 13.22 23.05 12.13 17.33
Textiles & Trade 14.81 28.26 14.18 31.28
Services 16.40 32.39 14.22 32.55
Leisure 15.64 30.40 15.50 30.15
Risk-Free 3.76 3.47 7.49 271
Inflation 4.09 *3.80 6.12 3.15
Power -75 4.70 4.18 7.93 2.88
Power -50 5.14 5.06 8.14 3.12
Power -30 6.01 6.98 8.55 3.76
Power -15 7.38 9.72 9.51 5,82
Power -10 8.65 11.50 10.37 7.98
Power -5 10.80 15.08 12.32 13.78
Power -2 11.86 21.32 15.27 22.27
Power 0 18.28 33.36 19.05 33.96
Power 0.5 18.01 44,78 15.44 39.57
Power 1 16.91 54.86 14.97 46.18
Portfollio E2 6.47 5.40 9.20 5.11
Portfolio E4 8.99 9.72 10.69 9.18
Portfolio E6 11.31 14.39 11.95 13.89
Portfolio E8 13.42 19.14 12.97 18.49
Portfolio E10 15.31 23.96 “13.75 23,15
Portfolio E12 16.56 28.80 13.67 27.95
Portfolio El4 17.77 33.41 13.95 32.15
Portfolio El6 18.61 37.35 14.10 35.44
Portfolio E18 19.29 41.08 14.26 37.98
Portfolio E20 20.18 43.74 14.27 40.71
Portfolio V2 5.47 4,24 8.12 31.99
Portfolio V4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 10.24 9.01 ~10.08
Portfolio V8 9.94 13.66 9.26 13.42
Portfolio V10 11.21 17.16 9.38 16.84
Portfolio V12 11.93 20.69 8.77 20.39
Portfolio V14 ' 12.65 24,15 8.43 23.79
Portfolio V16 13.18 27.11 8.12 - 26.87
Portfolio V18 13.57 30.00 71.74 29,78
Portfolio V20 14.04 32.34 7.15 32.90
*Standard Deviation is for the variable 1ln(l+r ).



Table 3b

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, without Leverage -
(32 quarter estimating period, simple probability assessment)

1966 - 1986

1934 - 1986 * _
Portfolio G.Mean S.Dev G.Mean . S.Dev
Petroleum ' 14.98 124,21 11.82 27 .24
Finance & Real Estate 14.76 25.22 12.45 26.25
.Consumer Durables 15.12 28.04 13.42 - 28.12
Basic Industries - 14.60 21.38 ‘ 12.69 17.41
Food & Tobacco 14.58 19.78 16.02 20.99
Construction 13.70 26.80 " 12.97 24 .84
Capital Goods 14.58 25.54 11.88 ° = 25.02
Transportation - . 14.22 .29.43 10.97 24.40
Utilities 13.22 23.05 v 12.13 17.33
Textiles & Trade , 14.81 . 28.26 ‘ : ‘14.18 31.28
., Services - - 16.40 - 32.39 - 14.22 32.55
" Leisure : ’ 15.64 30.40 15.50 30.15
Risk-Free 3.76 o 3.47 7.49 .20
Inflation . 4.09 3.80 6.12 3.15
Power -75 4.70 4,18 7.93 2.88
Power -50 5.14 5.06 8.14 3.12
Power -30 6.01 6.98 8.55 3.76
Power -15 7.31 - 8.12 9.51 « 5.82
Power -10 8.26 9.31 10.37 - 7.98
Power -5 : 10.15 13.03 12.34 13.79 .
Power -2 : 12.23 ° 17.24 14 .46 19.05
" Power 0 . ' 13.84 24 .89 15.14 26.05
Power 0.5 13.88 26.77 14.88 26.19
Power 1 13.18 28.67 ‘ 14.42 26.17
Portfolio E2 6.47 5.40 9.20 5.11
Portfolio E4 8.99 9.72 10.69 : 9.38
Portfolio E6 11.31 14.39 11.95 13.89
Portfolio E8 13.42 19.14 ' 12.97 18.49
Portfolio E10 15.31 23.96 : 13.75 23.15
Portfolio V2 5.47 4,24 8.12 3.99
Portfolio V4 7.07 6.99 - 8.62 6.87
Portfolio V6 8.56 10.24 , 9.01 10.08
Portfolio V8 . 9.94 13.66 ‘ 9,26 13.42
Portfolio V10 11.21 "17.16 : 9.38 - 16.84

* .
Standard Deviation 1s for the variable 1n(1+rt).

4
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Ceometric Means and Standard Deviations of Annual Returns using‘12

(32 quarter estimating period, simple probability assessment)

Table 4a

Es

Value-Weighted Industry Indices, with Leverage

I

1966 - 1986

1934 - 1986 * ,

Portfolipe G.Mean . S.Dev G.Mean S.Dev
Petroleum 12.20 18.96 10.93 -21.21
Finance & Real Estate 12.08 20.29 10.68 18.75
Consumer Durables 11.82 23.87 8.17 23.83
Basic Industries 10.95 17.67 8.58 15.15
Food & Tobacco 11.44 16.17 12.96 . 17.39
Construction 9.61 21.91 7.99 ~22.18
Capital Goods 11.73 --20.74 7.92 20.54
Transportation L - 9.31 122,73 7.03 20.85
Utilities o 10.33 15.50 9:68 13.69
Textiles & Trade 11.28 22.98 9.60 26.96
Services 12.75 31.39 10.67 28.10

- Leisure 12.64 28.62 12.32 30.18
Risk-Free 3.76 3.47 7.49 S 2.71
Inflation 4.09 3.80 6.12 3.15
Power -75 4.87 4.65 7.81 2.90 -
Power -50 5.40 5.92 7.96 3.12
Power -30 6.12 7.87 8.25 3.73
Power -15 7.26 10.96 8.93 5.62
Power -10 7.82 12.91 9.52 7.59
Power -5 9.29 16.29 10.39 12.16
Power -2 11.63 21.74 11.31 19.52
Power 0 13.61 32.77 9.34 30.29
Power 0.5 - 13.95 43.48 8.87 35.97
Power 1 11.75 56.15 0.02 49,37
Portfolio V2 5.47 4.24 8.12 3,99
Portfolio V4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 - 10.24 9.01 10.08
*Portfolio V8 9.94 13.66 9.26 13.42 .
Portfolio V10 11.21 17.16 9.38 16 .84
Portfolio V12 11.93 20.69 8.77 20.39
Portfolio V14 12.65 24.15 8.43 23.79
Portfolio V16 13.18 27.11 8.12 26.87
Portfolio V18 13.57 30.00 7.74 29.78
Portfolio V20 e 14.04 32.34 7.15 32.90
*
Standard

Deviation is for the variable 1n(1+rt).
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 Table 4b

 Geometric Means and Standard Deviations of Annual Returns using 12
‘Value-Weighted Industry Indices, without Leverage

(32 quarter estimating period, simple probability assessment)

Portfolio V10

16

‘ : 1934 - 1986 196673 1986
Portfolio G.Mean S.Dev G.Mean S.Dev
‘Petroleum 12.20 18.96 10.93 21.21
Finance & Real Estate 12.08 ©20.29 10.68 -~ . 18.75

© . Consumer Durables ‘ 11.82 23.87 -8.17 23.83
‘Basic Industries 10.95 17.67 8.58 —15.15
Food & Tobacco 11.44 16,17 12.96 17.39
Construction . 9.61 21.91 7.99 22.18,
Capital Goods 11.73 - 20.74 7.92 20.54
Transportation ©9.31 22.73 7.03 20.85
Utilities 10.33 15.50 9.68 13.69
Textiles & Trade 11.28 22.98 9.60 26.96
Services : 12.75 31.39 10.67 28.10
Leisure LV 12.64 28.62 12.32 30.18
Risk-Free 3.76 3.47 7.49 2.71
‘Inflation 4.09 3.80 6.12 3.15
Power -75 4.87 4.65 7.81 2.90
Power -50 5.40 5.92 7.96 3.12
Power -30 6.12 7.87 8.25 3.73
Power -15 6.81 9.07 8.93 5.62
Power -10 - 7.45 10.33 9.52 - 7.59
Power -5 8.87 13.41 10.29 T 12.01
Power -2 9.82 16.93 10.61 16.92
Power O 10.59 25.15 .8.23 23.87
Power 0.5 10.29 28.37 6.64 28.39
Power 1 - 10.22 31.24 3.85 33.66
Portfolio V2 5.47 C4.24 8.12 3.99
Portfolio V4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9.26 13.42

11.21 17.16 9.38

.84

. -
Standard Deviation is for the variable 1n(1+rt).
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» Table Sa

Geometric Means and Standard Deviations of Annual Returns using 8
Equal-Weighted Industry Indices, with Leverage
(32 quarter estimating period, simple probability assessment)

1934 - 1986 . 1966 - 1986 - -

Portfolio G.Mean = S.Dev G.Mean S.Dev
L .

Basic Industries : .14.33 22.29 ' 12.14 , 18.59
Capital Goods o 14.49 25.63 o 11.87  ~ 25.74
Construction - +13.44 28.93 12.17 25.03
- Consumer Goods 15.22 - 24.83 14.79 26.01
Energy 14.98 24,21 ' , 1182 ©27.24
Finance 14.76 25.22. 12.45 26.25
Transportation 14.77 - 28.33 : 11.92 26.08
Utilities » 12.89 23.16 11.59 16.69
Risk-Free ' 3.76 3.47 : 7.49 2.71
Inflation - 4.09 3.80 6.12 3.15
Power -75 4.56 3.75 7.89 2.78

Power -50 4.94 4,22 8.09 2.96
Power -30 5.67 5.51 8.47 3.52 .
Power -15 7.20 8.18 9.36 5.42
Power -10 8.39 10.32 10.17 , 7.47
Power -5 10.70 14.20 12.06 13.11
Power -2 . 13.60 19.67 14 .48 20.82
Power 0. 16.93 29.54 18.33 32.51
Power 0.5 ' 15.86 . 40.06 13.17 39.24
Power 1 14.07 . 56.51 13.36 47 .46
Portfolio E2 6.39 5.20 8.98 4.75
Portfolio E&4 8.81 9.36 - 10.28. 8.67
Portfolio E6 11.04 13.88 11.37 12.85
Portfolic E8 13.07 18.49 12.25 17.10
Portfolio E10 14.87 23.14 . 12.92 21.41
Portfolio E12 16.06 27.80 12.76 25.82
Portfolio El4 17.19 32.24 12.95 29.62
Portfolio El6 17.94 36.08 13.02 32.69
Portfolio E18 18.49 39.81 . 13.03 35.33
Portfolio E20 19.22 _42.51 12.87 s 38.16
Portfolio V2 5.47 » 4.24 8.12 3.99
Portfolio V4 7.07 6.99 8.62 ‘ 6.87
Portfolio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9.26. 13.42
Portfolio V10 11.21 17.16 9.38 16.84
Portfolio V12 11.93 20.69 8.77 20.139
Portfolio V14 12.65 24 .15 8.43 23.79
Portfolio V16 13.18 27.11 8.12 26,87
Portfolio V18 13.57 30.00 7.74 29.78
Portfolio V20 14.04 32.34 7.15 32.90

* R
Standard Deviationris for the variable 1n(1+rt).

I
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Table 5b

Geometric Means and Standard Deviations of Annual Returns using 8
‘Equal-Weighted Industry Indices, without Leverage
(32 quarter estimating periog, simple probability assessment)

: . 1934 - 1986 - * - 1966 - 1986
Portfolio G.Mean S.Dev G.Mean S.Dev
Basic Industries, 14.33 22.29 - 12.14 18.59
Capital Goods 14 .49 25.63 11.87 25.74
Construction 13.44 28.93 12.17 - 25.03
Consumer Goods 15.22 24.83 : 14.79 26.01
Energy 14.98 24.21 11.82 27 .24
Finance ‘ 14.76 25.22 .. 12.45 26.25
Transportation 14.77 28.33 11.92 26.08
Utilities 12.89 23.16 11.59 16.69
Risk-Free 3.76 3.47 7.49 2.71
Inflation : 4.09 3.80 6.12 3.15
Power -75 4.56 3.75 7.89 2.78
Power -50 4.94 4,22 . 8.09 2.96
Power -30 5.67 5.51 8.47 3.52
Power -15 7.27 . 7.75 9.36 5.42
Power -10 8.19 8.80 10.17 7.47
Power -5 10.08 12.39 12.06 13.10
Power -2 11.78 15.84 13.98 18.59
Power 0 13.08 22.50 14.31 24 .81
Power 0.5 13.64 25.54 13.75 25.12
Power 1 13.05 28.67 ’ 13.35 26.38
Portfolio E2 6.39 5.20 8.98 R 4.75
Portfolio E&4 - 8.81 9.36 10.28 8.67
Portfolio E6 - 11.04 13.88 11.37 12.85
Portfolio E8 13.07 18.49 12.25 17.10
Portfolio E10 14.87 23.14 12.92 21.41
Portfolio V2 - 5.47 4.24 8.12 3.99
Portfolio Va4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9.26 13.42
Portfolio V10 11.21 17.16 . ~ 9.38 16.84
x g

Standard Deviation is for the variable ln(1+rt). &
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Table LT+
s
Geometric Means and Standard Daviations of Annual Returns using 8
Value-Weighted Industry Indices, with Leverage
(32 quarter estimating period, simple probability assessment)

1934 - 1986 * 1966 - 1986
Portfolio G.Mean S.Dev G.Mean S.Dev
Basic Industries 10.37 19.04 7.54 17.58
Capital Goods 11.66 19.63 8.56 20.06
Construction 9.30 ' 24 .52 71.44 21.51
Consumer Goods 11.66 19.47 9.71 20.12
Energy , - 12.30 18.96 10.93 21.21
Finance ' 12.08 20.29 10.68 18.75
Transportation 9.97 23.10 8.07 . 23.07
Utilities -10.23. 15.40 9.52 13.47
Risk-Free 3.76 3.47 7.49 2.71
Inflation 4.09 3.80 6.12 3.15
Power -75 4.54 391 7.64 - 2.78
Power -50 4,91 4.58 7.72 2.89
Power -30 5.62 6.32 71.86 3.21
Power -15 6.75 8.84 8.19 4.36
Power -10 7.62 11.09 8.47 5.69
Power -5 , 9.27 14,12 8.99 9.35
Power -2 ‘ 10.94 18.42 B.76 14.56
Power 0 11.50 25.26 6.82 24 .92
Power 0.5 10.91 31.25 7.59 29.21
Power 1 ) ¢ 8.77 - 47.42 5.30 32.22
Portfolio V2 5.47 4.24 8.12 3.99
Portfolio V4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9,26 13.42
Portfolio V10 11.21 17.16 9.38 16.84
Portfolio V12 11.93 20.69 8.77 20.39
"~ Portfolio V14 12.65 24.15 8.43 23.79
Portfolio V16 13.18 27.11 8.12 26.87
Portfolio V18 13.57 30.00 7.74 : 29.78
Portfolio V20 14 .04 32.34 7.15 32.90

*
Standard Deviation is for the variable 1ln(l+r_ )« -
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Geometric Means and Standard Deviations of Annual Returns using 8
Value-Weighted Industry Indices, without Leverage
(32 quarter estimating period, simple probability assessment)

Table 5d°

Portfolio V10

a

1934 - 1986 * 1966 - 1986

Portfolio G.Mean S.Dev G.Mean S.Dev
Basic Industries 10.37 19.04 7.54 17.58
Capital Goods 11.66 19.63 8.56 20.06
Construction 9.30 24,52 7.44 21.51
Consumer Goods 11.66 19.47 9.71 20.12
Energy 12.30 18.96 10.93 21.21
- Finance T 12.08 20.29 10.68 18.75
“ Transportation 9.97 23.10 8.07 23.07
Utilities 10.23 15.40 9.52 13.47
Risk-Free 3.76 3.47 7.49 2.71
Inflation 4,09 3.80 6.12 3.15
Power -75 “4.54 3.91 7.64 2.78
Power -50 4.91 4.58 "7.72 2.89
Power -30 5.62 6.32 7.86 3.21
Power -15 6.72 8.10 8.19 4.36
Power -10 7.35 9.07 8.47 5.69
Power -5 8.50 11.40 8.97 9.32
Power -2 9,25 13.86 8.74 13.59
Power 0 8.60 18.49 6.22 19.22
Power 0.5 8.37 21.84 6.46 22.18
Power 1 8.92 24.82 6.46 23.15
Portfolio V2 5.47 4,24 " 8.12 3.99
Portfolio V4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9.26 13.42
11:.21 17.16 ©9.38 16.84

*
Standard Deviation is for the variable 1n(1+rt).
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Geometric Means and Standard Deviations of Annual Returns using 24
Equal-Weighted Industry Indices, with Laeverage
(32 quarter estimating period, simple probability assessment)

Table 6a

-

1934 - 1986 1966 - 1986

Portfolio G.Mean S.Dev G.Mean S.Dev
Banks & Financial rvices 14.49 25.48 11.96 25.85
Chemicals, Rubber & Plastics 14.61 20.11 13.90 17.75
Construction 13.78 41.87 15.90 30.50
Fabricated Metal Products- 14,00 25.33 14.08 23.51
Food 14,70 19.92 16.08 20.78
Insurance 14.11 21.00 16,26 25.59
Machinery 14.71 26.25 11.79 26.85%
Metals 12.97 24.19 10.37 20.03
Mining 14.22 25.41 11.74 26.79
0il & Gas Exploration 16.04 30.17 11.03 31.31
Paper & Wood 16.35 24 .83 14 .04 21.87
Petroleum & Coal Products 15.73 22.11 14 .49 24.01
Railroads & Trucking 14.19 30.94 13.40 24 .99
Real Estate 14.22 32.67 11.45 35.91
Retail Trade, Food 13.86 26.35 13.15 27 .42
Retall Trade, Others 15.49 29.12 14.89 31.88
Services, Leisure 16.99 34 .47 18.15 38.13
Services, Others 16.40 32.39 14,22 32.55
Textiles 13.81 29.03 13.11 32.10
Tobacco 15.03 20.20 19.67 21.02
Transpottation 14 .40 30.47 8.32 27.37
Transportation Equipment 15.11 29.07 13.74 29.08
Utilities . 13.22 23.05 12.15 17.34
Wholesale Trade 16.61 28.89 14,70 27.05
Risk-Free 3.76 3.47 7.49 2.71 .
Inflation 4.09 3.80 6.12 3.15
Power -75 5.00 5.32 8.21 3.07
Power -50 5.55 6.93 8.56 3.42
Power -30 6.47 8.57 9.23 4,32
Power -15 8.01 12.23 10.80 6.89
Power -10 9.21 14.15 12.20 946
Power -5 11.56 17.64 14.47 14.848
Power -2 15.27 23.22 17.42 22.89
Power 0 16.09 33.09 10.15 31.41
Power 0.5 12.95 47 .14 2.65 43,12
Power 1 9.46 58.19 -6,88 54 .92
Portfolio E2 6.47 5.40 9.20 5.11
Portfolio E4 8.99 9.72 10.69 9.8
Portfolio Eé6 11.31 14.39 11.95 13.89
Portfolio E8 13.42 19.14 12.97 18.49
Portfolio E10 15.31 23.96 13.75 23.15
Portfolio E12 16.56 28.80 13.67 27.95
Portfolio El4 17.77 <« 33.41 13.95 32.15
Portfolio El6 18.61 37.35 14.10 15.44
Portfolio E18 19.29 41.08 14.26 37.98
Portfolio E20 20.18 43,74 14.27 40.71
*Standard Deviation is for the variable 1ln(l+r ).

E
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Table 6b

Geometric Means and Standard Deviations of Annual Returns using 24
Equal-Weighted Industry Indices, without Leverage ’
(32 quarter estimating period, simple probability assessment)

1934 - 1986 1966 - 1986
Portfollio . . G.Mean S.Dev G.Mean S.Dev
Banks & Financial Services 14,49 25.48 11.96 25.85
Chemicals, Rubber & Plastics 14.61 20.11 13.90 . 17.75
Construction 13.78 41,87 15.90 30.50
Fabricated Metal Products 14.00 25.33 14.08 23.51
Food 14.70 19.92 16.08 20.78
Insurance 14.11 21.00 16.26 25.59
Machinery 14.71 26.25 11.79 26.85
Metals 12.97 24.19 10.37 20.03
Mining . 14.22 25.41 11.74 26.79
0il1l & Gas Exploration 16.04 30.17 11.03 31.31
Paper & Wood 16.35 24.83 i 14.04 21.87
Petroleum & Coal Products 15.73 22.11 ‘ 14.49 24.01
Rallroads & Trucking 14.19 30.94 13.40 24.99
Real Estate ’ 14.22 32.67, ¥, 11.45 35.91
Retail Trade, Food 13.86 26.35 13.15 27.42
Retail Trade, Others. 15.49 29.12 14.89 31.88
Services, Lelsure 16.99 34.47 18.15 38.13
Services, Others 16.40 32.39 14.22 32.55
Textiles : 13.81 29.03 13.11 32.10
Tobacco 15.03 20.20 19.67 21.02
Transportation 14 .40 30.47 8.32 - 27.37
Transportation Equipment 15.11 29.07 13.74 29.08
Utilities 13.22 23.05 12.15 17.34
Wholesale Trade 16.61 28.89 14.70 - 27.05
Risk-Free 3.76 3.47 ’ 7.49 2.71
Inflation 4.09 3.80 6.12 3.15
Power -75 5.00 5.32 8.21 3.07
Power -50 5.55 6.93 8.56 3.42
lPower -30 6.44 8.46 9.23 4,32
Power -15 7.72 9.90 10.80 6.89
Power -10 8.77 11.32 12.20 9.46
Powar -5 10.73 14.15 , 13.54 13.77
Power -2 12.07 17.01 12.93 17.22
Power O 12.60 24.28 9.27 25.16
Power 0.5 11.53 28.91 5.41 27.60
Power 1 11.11 30.87 2.57 30.05
Portfolio E2 6.47 5.40 9.20 5.11
Portfolio E4 8.99 9.72 10.69 9.38
Portfolio E6 11.31 14.39 11.95 13.89
Portfolio E8 13.42 19.14 12.97 18.49
Portfolio E10 15.31 23.96 13.75 23.15

*
Staundard Deviatlon is for the variable 1n(1+rt).
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Geometric Means and Standard Deviations of Annual Returns using 24

Table 6¢c

Value-Weighted Industry Indices, with Leverage

(32 quarter estimating period, simple probability assessmout)

_ 1934 - 1986 1966 - 1986
Portfolio G.Mean S.Dev G.Mean S.Dov
Banks & Financial Services 12.12 21.54 10.41 19.11
Chemicals, Rubber & Plastics 11.15 16.38 9.18 15.75
Construction 10.97 35.19 8.24 32.90
Fabricated Metal Products 9.68 "21.19 9.68 18.53
Food 11.58 16.74 12.66 19.29
Insurance 11.49 16.88 11.92 19.41
Machinery 11.93 20.69 7.84 21.06
Metals 9.57 21.69 6.03 17.25
Mining 8.86 20.55 6.70 22.94
0il & Gas Exploration 13.78 24.93 11.23 25.55
Paper & Wood 12.87 21.97 10.30 18.06
Petroleum & Coal Products 12.64 18.80 11.79 20.9/
Railroads & Trucking 10.04 22.44 10.02 20./8
Real Estate ' 11.84 30.56 9.70 37.99
Retail Trade, Food 11.96 22.92 10.99 23.9/
Retail Trade, Others 11.40 23.06 9.42 27.04
Services, Leisure 13.86 33.08 15.18 38.91
Services, Others 12.75 31.39 10.67 28.10
Textiles 10.52 26.16 10.15 31.59
Tobacco 12.01 17.70 16.45 14.20
Transportation 10.21 27.77 4. 24 27.38
Transportation Equipment 12.02 26.71 7.96 26.36
Utilities 10.33 15.50 9.68 13.70
Wholesale Trade 12.52 25.09 12.64 25.78
Risk-Free 3.76 3.47 7.49 2.71
Inflation 4.09 3.80 6.12 3.15
Power -75 5.35 6.94 7.76 2.90
Power -50 5.67 7.88 7.89 3.13
Power -30 6.17 9.92 8.13 3.78
Power -15 71.27 13.54 8.65 5.78
Power -10 71.97 15.09 9.06 7.78
Power -5 9.05 17.52 9.32 12.17
Power -2 9.95 23.05 7.80 19.76
Power 0 7.51 39.74 2.13 42.01
Power 0.5 6.73 52.02 -0.95 55.22
Power 1 2.98 65.22 -11.21 72.81
Portfolio V2 5.47 4,24 8.12 3.99
Portfolio V4 7.07 6.99 8.62 6.87
Portfolio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9.26 13.42
Portfolio V10 11.21 17.16 9.38 16.84
Portfolio V12 11.93 20.69 - 8,717 20.39
Portfolio V14 12.65 24 .15 8.43 23.79
Portfolio V16 13.18 27.11 8.12 26 .87
Portfolio V18 13.57 30.00 7.74 29.178
Portfolio V20 14.04 32.34 7.15 32.90

*Standard Deviation is for the variable In(ltr ).
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Table 6d

Geometric Means and Standard Deviations of Annual Returns using 24
Value-Weighted Industry Indices, without Leverage
(32 quarter estimating period, simple probability assessment)

1934 - 1986 * 1966 - 1986
Portfolio ‘ G.Mean S.Dev G.Mean S.Dev
Banks & Financlial Services 12.12 21.54 10.41 19.11
Chemicals, Rubber & Plastics 11.15 16.38 9.18 15.75
Construction 10.97 35.19 8.24 32.90
Fabricated Metal Products 9.68 21.19 9.68 18.53
Food - 11.58 16.74 12.66 19.29
Insurance L 11.49 16.88 11.92 19.41
Machlinery 11.93 20.69 7.84 "21.06
Metals 9.57 21.69 6.03 17.25
Mining 8.86 20.55 4.70 22.94
0il & Gas Exploration 13.78 24.93 11.23 25.55
Paper & Wood 12.87 21.97 10.30 18.06
Petroleum & Coal Products 12.64 “18.80 11.79 20.97
Railroads & Trucking 10.04 22.44 10.02 20.78
Real Estate 11.84 30.56 9.70 37.99
Retail Trade, Food 11.96 22.92 10.99 23.97
Retail Trade, Others 11.40 23.06 9.42 27.04
Services, Lelsure 13.86 33.08 15.18 38.91
Services, Others 12.75 31.39 10.67 28.10
Textiles 10.52 26.16 10.15 31.59
Tobacco 12.01 17.70 16.45 14.20
Transportation 10.21 27.77 4,24 27.38
Transportation Equipment 12.02 26.71 7.96 26.36
Utilities 10.33 15.50 9.68 13.70
Wholesale Trade 12.52 25.09 12.64 25.78
Risk-Free ' 3.76 3.47 7.49 2.71
Inflation 4,09 3.80 6.12 3.15
lower -75 5.35 6.94 7.76 2.90
Power -50 5.67 7.88 7.89 3.13
Power -30 5.98 9.14 8.13 3.78
Power -15 6.77 10.17 8.65 5.78
Power -10 7.31 11.30 9.06 *a@¥78
Power -5 8.56 13.25 9.15 11.36
Power -2 8.22 18.47 7.80 > 18.28
Power 0 7.80 29.63 4.22 < 32.90
Power 0.5 8.08 31.53 3.49 33.64
Power 1 7.22 31.68 1.63 34.94
Portfolio V2 5.47 4. 24 8.12 3.99
Portfolio V4 7.07 6.99 8.62 6.87
- Portfollio V6 8.56 10.24 9.01 10.08
Portfolio V8 9.94 13.66 9.26 13.42
Portfolio V10 11.21 17.16 9.38 16.84

*
Standard Deviation is for the variable 1n(1+rt).
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Table 7a

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, with Leverage, 1936-86:
32, 28 and 40 Quarter Estimating Periods (simple probability assosswent)

32 Quarter * 28 Quarter - 40 Quartar "
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 14.38 23.87 14.38 23.87 14.38 23.87
Filnance & Real Estate 13.83 25.07 13.83 25.07 13.83 25.07
Consumer Durables 14.06 27.88 14.06 27.88 14.06 27.88
Basic Industries 13.80 21.36 13.80 21.36 13.80 21.30
Food & Tobacco 14.13 20.06 14.13 20.06 14.13 20.06
Construction 13.14 26.86 13.14 26.86 13.14 26.86
Capital Goods 12.96 24.72 12.96 24,72 12.96 24 .72
Transportation 14.04 29.70 14.04 29.70 14,04 29.70
Utilities 12.66 21.58 12.66 21.58 12.66 21.58
Textiles & Trade 13.92 28.53 13.92 . 28.53 13.92 28.53
Services . 15.44 32.39 15.44 32.39 15.44 32.139
Leisure ‘14.66 30.67 14.66 30.67 14.66 30.67
Risk-Free 3.90 3.47 3.90 3.47 3.90 3.47
Inflation . 4.16 3.86 4.16 .86 H.16 3.86
Power -75 4,86 4.18 5.12 4.30 4.70 3.7/
Power -50 5.32 - 5.08 5.70 " 5.38 5.08 4.31
Power -30 6.22 7.05 6.69 7.58 5.80 5.79
Power -15 7.62 9.84 8.41 10.79 7.25 8.39
Power -10 8.92 11.66 9.61 12.85 8.43 9.67
Power -5 11.09 15.31 12.10 17.36 10.69 13.51
Power -2 14.13 21.70 15.35 24.91 13.74 20.52
Power 0 18.07 33.95 15.85 36.133 16.01 33.83
Power 0.5 16.99 45.29 14.93 47.74 14.89 L4, 74
-Power 1 15.07 55.11 17.48 55.84 14.63 52.64
Portfolio E2 6.40 .3.45 6.40 5.45 6.40 5.45
Portfolio E4 ’ 8.72 9.72 8.72 9.72 8.72 9.72
Portfolio E6 10.84 14,34 10.84 14.34 10.84 14,34
Portfolio EB8 : 12.76 19.07 12.76 19.07 12.76 19.0/
Portfolio E10 14 .48 "23.88 14.48 23.88 14.48 23.88
Portfolio El12 15.56 28.72 15.56 28.72 15.56 28.172
Portfolio El4 16.63 31.34 16.63 33.34 16.63, 131.34
Portfolio Elé6 17.33 37.26 17.33 37.26 17.33 37.26
Portfolio E18 17.88 40,98 17.88 40.98 ° 17.88 40.98
Portfolio E20 18.68 43 .60 18.68 43.60 18.68 43.60
Portfolio V2 5.49 4,26 5.49 4.26 5.49 4,26
Portfolio V4 6.98 6.99 6.98 6.99 6.98 6.99
Portfolio V6 ‘ 8.136 10.21 8.36 10.21 8.36 10.21
Portfolio V8 9.62 13.59 9.62 13.59 9.62 13.59
Portfolio V10 10.78 17.08 10.78 17.08 10.78 17.08
Portfolio V12 ©11.39 20.60 11.39 20.60 11.39 20.60
Portfolio V14 12.00 24,05 - 12.00 24,05 12.00 24,05
Portfolio V16 12.41 26.98 12.41 26.98 12.41 26.98
Portfolio V18 12.71 29.83 12.71 29.83 12.71 29 .83
Portfolio V20 13.08 32.13 13.08 32.13 13.08 32.13

*
Standard Deviation is for the variable 1n(l+r ).
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Table 7b

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, with Leverage, 1966-86:
32, 28 and 40 Quarter Estimating Periods (simple probability assessment)

32 Quarter * 28 Quarter * 40 Quarter *
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean _S.Dev
Petrolewn 11.82 27.24 11.82 27.24 - 11.82 27.24
Flnance & Real Estate 12.45 26.25 12.45 26.25 12.45 26.25
Consumer Durables 13.42 28.12 13.42 28.12 13.42 28.12
Basic Industries 12.69 17.41 12.69 17.41 12.69 17.41
Food & Tobacco 16.02 20.99 16.02 20.99 16.02 20.99
Construction 12.97 24 .84 12.97 24 .84 12.97 24 .84
Capital Goods 11.88 25.02 11.88 25.02 11.88 25.02
Transportation 10.97 24.40 10.97 24 .40 10.97 24 .40
Utilicties 12.13 17.33 12.13 17.33 12.13 17.33
Textiles & Trade 14.18 31.28 . 14.18 31.28 14.18 31.28
Services 14,22 32.55 14.22 32.55 14.22 32.55
lLeisure 15.50 30.15 15.50 30.15 15.50 30.15
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflacion 6.12 3.15 6.12 3.15 6.12 3.15
Power -75 7.93 2.88 7.86 2.99 7.81 2.75
Power -50 8.14 3.12 8.04 3.31 7.96 2.91
Power -30 8.55 3.76 8.39 4.16 8.26 3.43
Power -15 9.51 5.82 9.16 6.70 8.95 5.23
Power -10 10.37 7.98 9.83 9.32 9.55 7.19
Power -5 12.32 13.78 11.52 16.18 10.62 12.19
Power -2 15.27 22.27 13.83 25.07 12.62 20.90
Power 0 19.05 33.96 14.52 35.51 14.21 33.83
Power 0.5 15.44 39.57 14.57 38.40 11.87 41.06
Power 1 14.97 46 .38 15.69 44,18 13.96 49 .14
Portfolio E2 9,20 5.11 9.20 5.11 9.20 5.11
Portfolio E4 10.69 9.38 10.69 9.38 10.69 9.38
Portfolio E6 11.95 13.89 11.95 13.89 11.95 13.89
Portfolio E8 12.97 18.49 12.97 18.49 12.97 18.49
Portfolio E10 13.75 23.15 13.75 23.15 13.75 23.15
Portfolio El12 13.67 27.95 13.67 27.95 13.67 27.95
Portfolio El4 13.95 -32.15 13.95 32.15 13.95 32.15
Porctfolio 'El6 14.10 35.44 14.10 35.44  14.10 35.44
Portfolio E18 14,26 37.98 14.26 37.98 14.26 37.98
Portfolio E20 14.27 40.71 14.27 40.71 14,27 40.71
Porctfolio V2 8.12 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16 .84
Portfolio V12 8.77 20.39 8.77 20.39 8.77 20.39
Portfolio V14 8.43 23.79 8.43 23.79 8.43 23.79
Portfolio V16 8.12 26.87 8.12 26.87 8.12 26.87
Portfolio V18 7.74 29.78 7.74 29.78 1.74 29.78
Portfolip V20 7.15 32.90 7.15 32.90 7.15 32.90

* ‘ "
Standard Deviation is for the variable ln(l+r ).
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Table 7c

Geometric Means and Standard Deviations of Aﬁnual Returns using 12
Equal-Weighted Industry Indices, without Leverage, 1934-86:
32, 28 and 40 Quarter Estimating Periods (simple probability assessment)

32 Quarter * 28 Quarter * 40 Quarter %
Portfolio G.Mean S.Dev G.Mean S .Dev G .Mean S.Dev
Petroleum 14.38 23.87 14 .38 23.87 14 .38 23.87
Finance & Real Estate 13.83 25.07 13.83 25,07 13.83 25.07
Consumer Durables 14 .06 27.88 14,06 27.88 14.06 27.88
Basic Industries 13.80 21.36 13.80 21.36 13.80 21.36
Food & Tobacco 14.13 20.06 14.13 20,06 14.13 20.06
Construction 13.14 26.86 13.14 26.86 13.14 26 .86
Capital Goods 12.96 24,72 12.96 24,72 12.96 24,72
Transportation 14.04 29.70 14 .04 29.70 14 .04 29.70
Utilities 12.66 21.58 12.66 21.58 12.66 21.58
Textiles & Trade 13.92 28.53 13.92 28.53 13.92 28.53
Services 15.44 32.39 15.44 32.39 ~15.44 32.39
Leisure 14.66 30.67 14.66 30.67 14.66 30.67
Risk-Free . 3.90 3.47 3.90 3.47 3.90 3.47
Inflation 4.16 3.86 4.16 "~ 3.86 4.16 3.86
Power -75 4.86 . 4.18 5.12 4.30 . 4.70 3.77
Power -50 5.32 5.08 5.70 5.38 5.08 4,31
Power -30 6.22 7.05 6.69 7.58 5.80 5.79
Power -15 7.55 8.20 8.06 8.98 7.27 7.37
Power -10 8.51 9.41 9.12 10.67 8.30 8.46
Power -5 10.42 13.23 11.18 . 14.85 10.26 11.88
Power -2 12.44 17.55 11.91 19.44 11.32 17.09
Power 0 13.47 25.26 12.65 - 27.19 11.99 24 .85
Power 0.5 13.06 26.93 12.86 28.28 12.79 26.00
Power 1 12.48 28.81° 14 .24 29.17 13.49 26.81
Portfolio E2 6.40 5.45 6.40 5.45 6.40 5.45
Portfolio E4 8.72 9.72 8.72 9.72 8.72 9.72
Portfolio E6 10.84 14 .34 10.84 14.34 10.84 14.34
Portfolio E8 12.76 19.07 12.76 19.07 12.76 . 19.07
Portfolio E10 14.48 23.88 14.48 23.88 14 .48 231.88
Portfolio V2 5.49 4.26 5.49 4.26 5.49 4.26
Portfolio V4 6.98 6.99 6.98 6.99 6.98 6.99
Portfolio V6 8.36 10.21 B.36 10.21 8.36 10.21
Portfolio V8 » 9.62 13.59 9.62 13.59 9.62 13.59

Portfolio V10 10.78 17.08 10.78 17.08 10.78 17.08

*
Standard Deviation is for the variable 1n(1+rt).
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Table 7d

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, without Leverage, 1966-86: ,
32, 28 and 40 Quarter Estimating Periods (simple probability assessment)

32 Quarter * 28 Quarter * 40 Quarter

Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev*
Petroleum 11.82° 27.24 11.82 27.24 11.82 27.24
Finance & Real Estate 12.45 26.25 12.45 26.25 12.45 26.25
Consumer Durables 13.42 28.12 13.42 28.12 13.42 28.12
Basic Industries 12.69 17.41 12.69 17.41 12.69 17.41
Food & Tobacco 16.02 20.99 16.02 20.99 16.02 20.99
Construction , 12.97 24,84 12.97 24,84 12.97 24 .84
Capital Goods ‘ 11.88 25.02 11.88 25.02 11.88 25.02
Transportation 10.97 24 .40 10.97 24 .40 10.97 24 .40
Utilities , 12.13 17.33 12.13 17.33 12.13 17.33
Textiles & Trade 14.18 31.28 14.18 - 31.28 14.18 31.28
Services 14.22 32.55 14.22 32.55 - 14.22 32.55
Leisure 15.50 30.15 15.50 30.15 15.50 30.15
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15. 6.12 3.15 6.12 3.15
Power -75 7.93 2.88 7.86 2.99 7.81 2.75
Power -50 8.14 3.12 8.04 3.31 7.96 2.91
Power -30 8.55 3.76 8.39 4.16 8.26 3.43
Power -15 9.51 5.82 9.16 6.70 - 8.95 5.23
Power -10 10.37 - 7.98 9.83 9.32 9.55 7.19
Power -5 12.34 13.79 11.68 15.87 10.60 12.18
Power -2 14 .46 19705 12.38 21.19 11.35 18.35
Power 0 ' 15.14 26.05 13.27 25.59 13.23 26.04
Power 0.5 14 .88 26.19 13.32 26.27 14.57 25.64
Power 1 14 .42 26.17 13.72 27.18 15.67 26.72
Portfolio E2 9,20 5.11 9.20 5.11 9.20 5.11
Portfolio E4 10.69 9.38 10.69 9.38 10.69 9.38
Portfolio E6 11.95 13.89 11.95 13.89 11.95 13.89
Portfolio ES8 12.97 18.49 12.97 18.49 12.97 18.49
Portfolio E10 13.75 23.15 13.75 23.15 13.75 23.15
Portfolio V2 8.12 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26  13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.138 16.84 9.38 16.84

* : .
Standard Deviation is for the wvariable 1n(1+rt).

142



Table 8a

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, with Leverage, 1936-86:
32, 28 and 40 Quarter Estimating Periods (simple probability assessment)

_ 32 Quarter * 28 Quarter 40 Quarter
Portfolio G.Mean S.Dev G.Mean S .Dev G.Mean S.Dev
Petroleum 12.28 18.96 12.28 18.96 12.28 18.96.
Finance & Real Estate 11.26 -20.13 11.26 20.13 11.26 20.13
Consumer Durables . 11.10 23.54 11.10 23.54 11.10 23.54
Basic Industries 10.49 17.56 10.49 17.56 - 10.49 17.56
Food & Tobacco 11.19 16.45 11.19 16.45 11.19 16.45
Construction 8.94 21.63 8.94 21.63 8.94 21.63
Capital Goods 10.80 20.57 10.80 20.57 10.80 20.57
Transportation 9.44 23.00 9.44 23.00 9.44 23.00
Utilities 9.80 14.31 9.80 14,31 9.80 14,31
Textiles & Trade 10.71 23.27 10.71 23.27 10.71 23.27
Services 14.15 28.27 14.15 28.27 14.15 28.27
Leisure 11.80 28.85 11.80 28.85 11.80 28.85
Risk-Free 3.90 3.47 3.90 3.47 3.90 3.47
Inflation 4.16 3.86 4.16 3.86 4.16 3.86
Power -75 5.05 4.66 5.26 4.70 4.82 4.22
Power -50 5.59 5.96 5.86 6.05 +5.25 5.19
Power -30 ' 6.34 7.95 6.71 8.01 5.93 7.03
Power -15 7.51" 11.12 8.08 11.64 7.14 9.70
Power -10 8.08 13.11 8.70 14.01 7.95 11.31
Power -5 9.56 16.56 10.08 18.17 9.57 14.52
VPower -2 11.89 22.13 12.09 23.64 11.74 19.88
Power 0 13.61 33.36 12.93 32.79 12.85 28.47
Power 0.5 13.75 44 .09 12.82 43.90 13.06 35.79
Power 1 10.42 55.89 12.41 53.02 11.45 49.30
Portfolio V2 5.49 4,26 5.49 4,26 5.49 4.26
Portfolio V4 6.98 6.99 6.98 6.99 6.98 6.99
Portfolio V6 8.36 10.21 8.36 10.21 8.36 10.21
"Portfolio V8 9.62 13.59 9.62 13.59 9.62 13.59
Portfolio V10 10.78 17.08 10.78 17.08 10.78 17.08
Portfolio V12 11.39 20.60 11.39 20.60 - 11.39 20.60
Portfollio V14 12.00 24.05 12.00 24 .05 12.00 24.05
Portfolio V16 . 12.41 26.98 12.41 26.98 12.41 26.98
Portfolio V18 12.71 29.83 12.71 29.83 12.71 29.83
Portfolio V20 13.08  32.13 13.08 32.13 - 13.08 32.13

*Standard Deviation is for the wvariable 1n(1+rt).
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Table 8b

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry. Indices, with Leverage, 1966-86:
32, 28 and 40 Quarter Estimating Periods (simple probability assessment)

32 Quarter ‘* 28 Quarter * 40 Quarter *

Portfolio G.Mean S .Dev G.Mean ~ S.Dev G.Mean S.Dev
Petroleum 10.93 21.21 10.93 21.21 10.93 21.21
Finance & Real Estate 10.68 18.75 10.68 18.75 10.68 18.75
Consumer Durables 8.17 23.83 8.17 23.83 8.17 23.83
Basic Industries . 8.58 15.15 8.58 15.15 8.58 15.15
Food & Tobacco 12:96 17.39 12.96 17.39 12.96 17.39
Construction 7.99 22.18 7.99 22,18 .99 22.18
Capital Goods 7.92 20.54 7.92 20.56""" .92 20.54
Transportation 7.03 20.85 7.03 20.85 .03 . 20.85
Utilities 9.68 13.69 9.68 13.69 9\ 68 | 13.69
Textiles & Trade 9.60 26.96 9.60 26.96 60 26.96
Services 10.67 28.10 10.67 28.10 .67 28.10
Leisure 12.31 30.18 12.31 30.18 .31 30.18
Risk-Free 7.49 2.71 7.49 2.71 .49 2.71
Inflation 6.12 3.15 6.12 3.15 .12 3.15
Power -75 7.81° 2.90 7.69 2.95 7.69 2.70 °
Power -50 7.96 3.12 7.79 3.22 7.79 2.79
Power -30 8.25 - 3.73 7.97 3.91 7.97 3.09
Power -15 8.93 5.62 8.34 6.01 8.40 4.27
Power -10 9.52 7.59 8.63 8.17 8.78 5.63
Power -5 10.39 12.16 8.87 12.75 9.10 8.55
Power -2 11.31 19.52 9.23  '19.65 9.06 14.34
Power O 9.34 30.29 8.04 26.04 6.32 25.17
Power 0.5 8.87 35.97 7.55 32.73 3.20 32.98
Power 1 0.02 49.37 3.67 42.86 0.85 47.43
Portfolio V2 8.12 3.99 8.12 3.99 8.12 -3.99
Portfolio V4 8.62 6.57 8.62 6.87 8.62 6.87
Portfolio V6 9.01  1¢.08 9.01 10.08 ©9.01  10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 . 9.38 16.84 9.38 16.84
Portfolio V12 8.77 20.39 8.77 20.39 8.77 20.39
Portfolio V14 8.43 23.79 8.43 23.79 8.43 23.79
Portfolio V16 8.12 26.87 8.12 26.87 8.12 26.87
Portfolio V18 7.74 29.78 - 7.74 29.78 v 7.74 29.78

7.15 32.90 7.15 32.90 7.15 32.90

Portfolio V20 /f

" -
Standard Deviation 1s for the variable 1n(1+rt).
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Table 8c

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, without Leverage, 1936-86:
32, 28 and 40 Quarter Estimating Periods (simple probability assessment)

32 Quarter 28 Quarter 40 Quarter
Portfolio . G.Mean S.Dev G.Mean S.Dev. G.Mean - S.Dev
Petroleum 12.28 18.96 12.28 18.96 12.28 18.96
Finance & Real Estate 11.26. 20.13 11.26 20.13 11.26 20.13
Consumer Durables 11.10 23.54 11.10 23.54 11.10 23.54
Basic Industries 10.49 17.56 10.49 17.56 10.49 17.56
Food & Tobacco 11.19 16.45 11.19 16.45 11.19 16.45
Construction 8.94 21.63 8.94 21.63 8.94 21.63
Capital Goods \& 10.80 20.57 10.80 20.57 10.80 20.57
Transportation 9.44 23.00 9.44 23.00 9.44 23.00
Utilities . 9.80 14.31 9.80 14.31 9.80 14.31
Textiles & Trade ) 10.71 23.27 10.71 23.27 10.71 23.27
Services 14.15 28.27 14.15 28.27 14.15 28.27
Leisure 11.80 28.85 11.80 28.85 11.80 28.85
Risk-Free 3.90 3.47 3.90 3.47 3.90 3.47
Inflation 4.16 3.86 4.16 . 3.86 4.16 3.86
Power -75 5.05 4,66 5.26 4.70 4,82 4.22
Power -50 5.59 5.96 5.86 6.05 5.25 5.19
Power -30 6.34 7.95 6.67 7.99 5.93 7.03
Power -15 7.03 9.18 7.46 9,80 6.92 8.25
~ Power -10 7.68 10.47 8.11 11.43 7.75 '9.20
Power -5 9.12 13.63 9.11 14.33 9.35 11.99
Power -2 10.01 17.23 9.44 17.76 9.62 14.79
Power O 10.46 25.56 11.51 24.22 9.54 21.36
Power 0.5 9.93 28.61 11.97 27.26 9.52 25.26
Power 1 9.45  31.22 "11.37 28.53 10.31 28.08
Portfolio V2 5.49 a‘\4.26 5.49 4.26 5.49 4.26
Portfolio V4 6.98  6.99 6.98 - 6.99 6.98 6.99
Portfolio V6 8.36 10.21 8.36 10.21 8.36 10.21
Portfolio V8 9.62 13.59 9.62 13.59 9.62 13.59
Portfolio V10 10.78 17.08 10.78 17.08 10.78 17.08

*
Standard Deviation is for the variable 1n(1+rt).
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Table 8d

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, without Leverage, 1966-86:
32, 28 and 40 Quarter Estimating Periods (simple probabil%ty assessment)

32 Quarter '* 28 Quarter 40 Quartef

Portfolio ' G.Mean S.Dev .G.Mean S.Dev* G.Mean S.Dev*
_ Petroleum 10.93 21.21 10.93 21.21 10.93 21.2}
Finance & Real Estate 10.68 18.75 10.68 18.75 10.68 18.75
Consumer ;Durables : 8.17 23.83 8.17 23.83 8.17 23.83
Basic Industries 8.58 15.15 8.58 15.15 8.58  15.15
Food & Tobacco 12.96 17.39 12.96 17.39 12.96 17.39
Congtruction 7.99 22.18 7.99 22.18 - 7.99 22,18
Capital Goods 7.92 20.54 7.92 20.54 7.92~ 20.54
Transportation 7.03 20.85 7.03 20.85 7.03 20.85
Utilities ' 9.68 13.69 9.68 13.69 9.68 13.69
Textiles & Trade 9.60 26.96 9.60 26.96 9.60 26.96
Services 10.67 28.10 10.67 28.10 10.67 28.10
Leisure 12.31 ¢ 30.18 12.31 30.18 12.31 30.18
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15 6.12 - 3.15 6.12 3.15
Power -75 : 7.81 2.90 7.69 2.95 7.69 2.70
Power -50 : . 7.96 3.12 7.79 3.22 7.79 2.79
Power -30 8.25 3.73 7.97 3.91 7.97 3.09
Power -15 , 8.93 5.62 8.34 6.01 8.40 4,27
Power -10 9:52 7.59 8.63 8.17 8.78 5.63
Power -5 10.29 12.01 8.77 12.47 9.12 8.57
Power -2 10.61 16.92 8.33 16.13 8.36 13.51
Power O 8.23 23.87 8.77 20.80 6.00 20.61
Power 0.5 6.64 . 28.39 8.36 23.97 5.42 26.01
Power 1 3.85 33.66 7.00 27.29 5.24 31.02
Portfolio V2 8.12 3.99 e 8.12 3.99 8.12  3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9,38 16.84

*
Standard Deviation is for the varliable 1n(1+rt).'
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Table 9a : : - -

- 1
Geometri¢c Means and Standard Deviations of Annual Returus using 12
Equal-Weighted Industry Indices, with Leverage, 1934-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-lilstory
' (32 quarter estimating period)

Inflation Adapter Sum-of-Digits All-of-“istofy*

O :
Portfolio ’ G.Mean S.Dev G.Mean S.Dev G.Mean ~ S.Dev
Petroleum 14,98 24.21 14.98 24 .21 14.98 ‘26.2f
Finance & Real Estate 14.7% 25.22 14.76 25.22 14.76 25.22
Consumer Durables 15.12 28.04 15.12 28.04 15.12 28.04
Basic Industries 14,60 21.38 14.60 21.38 14.60 21.38
Food & Tobacco 14.58 19.78 14.58 19.78 ° 14,58 19.78
Construction 13.70 26.80 13.70 26.80 13.70 26.80
Capital Goods 14.58 25.54 14.58 = 25.54 14.58 25.54
Transportation 14,22 29.43 14,22 29.43 14.22 29.43
Utilities 4 13.22 23.05 13.22 23.05 13.22 23.05
Textiles & Trade 14.81 28.26 14.81 28.26 14.81 28.26
Services 1l6.40 ~ 32,39 16.40 32.39 16.40 - 32.39
Leisure 15.64 30.40 15.64 30.40 15.64 30.40
Risk-Free 3.76 3.47 " 3.76 3.47 3.76 3.47
Inflation 4.09 3.80 4.09 3.80 4.09 3.80
Power -75 4.71 4.08 4.91 4.25 3.96 3.42
Power -50 5.17 4.89 5.46 5.22 4.06 3.41
Power -30 5.99 6.80 6.49 7.40 4.25 3.42
Power -15° 7.44 9.35 8.10  10.37 4.70 3.58
Power -10 8.73 11.30. - 9.55 12.52 5.12 3.88
Power -5 11.00 14.12 -11.83 17.01 6.25 5.22
Power -2 14.24 19.67 15.12 24.99 8.66 9.30
Power 7 0 17.51 30.13 15.74 39.00 14.33 23.89
Power 0.5 17.90 42.09 15.41 48.69 17.39 = 36.72
Power 1 14.63 53.87 16.84 50.90 15.37 45.69
Portfolio E2 6.47 5.40 6.47 5.40 6.47 5.40
Portfolio E4 8.99 - 9.72.) 8.99 9.72 8.99 9.72
Portfolio E6 11.31 14.39 . 11.31 14.39 11.31 14.39
Portfolio E8 13.42 19.14 ‘\\ 13.42 19.14 13.42 19.14
Portfolio E10 15.31 23.96 1 15.31 23.96 15.31 23.96
Portfolio E12 16.56 28.80 _; 16.56 28.80 16.56 28.80
Portfolio El4 17.77 33.41 7 17.77 33.41 17.77 313.41
Portfolio El6 18.61 37.35 | 18.61 37.35 18.61 37.35
Portfolio E18 19.29 41.08 \g 19.29 41.08 19.29 41.08
Portfolio E20 20.18 43.74 - 20.18 43.74 20.18 43.74
Portfolio V2 . 5.47 4.24 5.47 4. 24 5.47 bh.24
Portfolio V4 7.07 6.99 7.07 \ 6.99 1&07 ‘ 6.99
Portfolio V6 8.56 - 10,24 8.56 ~~,,’10.21& " .56 10.24
Portfolio V8 9.94 13.66 9.94 “13.66 9.94 13.66
Portfolio V10 11.21 17.16 11.21 17.16 11.21 17.16
Portfolio V12 11.93 20.69 11.93 20,69  11.93 20.69
Portfolio V14 12.65 24,15 12.65 24.15 12.65 24.15
Portfolio V16 13.18 27.11] 13.18 27.11 13.18 27.11
Portfolio V18 13.57 30.00 13.57 30.00 13.57 30.00
Portfolio V20 14.04 32.34 14 .04 32.34 14.04 32.34

*
Standard Deviation is for the variable 1n(1+r ).
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Table 9b

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, with Leverage, 1966-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-History
(32 quarter estimating period) -

Inflation Adapter Sumiof-Digits - All-of-uistory*

Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S .Dev
Petroleum 11.82 27.24 11.82 27.24 " 11.82 27.24
Finance & Real Estate 12.45 26.25 - 12.45 26.25 - 12.45 26.25
Consumer Durables 13.42 28.12 13.42 28.12 13.42 28.12
Basic Industries 12.69 - 17.41 12.69 17.41 12.69 17.41
Food & Tobacco 16.02 20.99 16.02 20.99 16.02 20.99
Construction 12.97 24,84 12.97 24 .84 12.97 24,84
Capital Goods 11.88 25.02 11.88 25.02 11.88 25.02
Transportation ©10.97 24.40 10.97 = 24.40 10.97 24.40
Utilities 12.13 17.33 12.13 17.33 12.13 17.33
Textiles & Trade 14.18 31.28 14.18 31.28 14.18 31.28
Services 14.22 32.55 14 .22 32.55 14.22 32.55
Lelsure ' 15.50 30.15 15.50 30.15 15.50 30.15
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15 6.12 3.15 6.12 3.15
Power -75 \ 7.91 2:73 8.01 3.01 7.64 2.65
Power -50 ’ 8.12 2.85 8.27 3.37 7.71 2.64
Power -30 8.52 3.24 8.76 4,33 7.86 2.65
Power -15 9.45 4,65 9.87 7.16 8.20 .2.89
Power -10 . 10.30 6.23 10.85 10.01 8.51 3.31
Power -5 12.17 10.31 12.59 16.83 9.33 4.95
Power -2 14.80 17.59 14.84 26.60 10.99 9.42
Power 0 , 15.84 25.37 13.55 36.99 13.01 23.98
Power 0.5 15.82 30.77 14.20 39.42 12.57 30.16
Power 1 12.17 38.72 12.59 39.69 12.57 42.73
Portfollio E2 9.20 5.11 9.20 5.11 9.20 5.11
Portfolio E& 10.69 9.38 10.69 9.38 10.69 9.38
Portfolio EG6 11.95 13.89 11.95 13.89 11.95 13.89
ortfolio L8 12.97 18.49 12.97 18.49 12.97 18.49
Portfolio E10 13.75 23.15 13.75 23.15 13.75 23.15
lortfolio E12 13.67 27.95 13.67 27.95 13.67 . 27.95
Portfolio El4 13.95 32.15 13.95 32.15 13.95 32.15
Portfolio Elé6 14.10 35.44 14.10 35.44 14.10 35.44
Portfolio E18 14.26 37.98 14.26 37.98 14.26 37.98
lPortfolio E20 14.27 40.71 14.27 40.71 14.27 40.71
Portfolio V2 8.12 3.99 8.12 3.99 8.12 ,3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 - 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 .13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 - 16.84
Portfolio V12 8.77 20.39 8.77 20.39 8.77 20.39
Portfolio V14 8.43 23.79 8.43 23.79 8.43 23.79
Portfolio V16 8.12 26.87 8.12 26.87 8.12 26.87
Portfolio V18 7.74 29.78 7.74 29.78 7.74 29.78
Portfoiio V20 7.15 32.90 7.15 32.90 7.15 32.90

*
Standard Deviation is for the vaviable ln(l+r ).
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Table 9¢c

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, without Leverage, 1934-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-History

(32 quarter estimating period)

Inflation Adapter Sum-of-Digits All-of-listory

Portfolio G.Mean S.Dev  G.Mean S.Dev G.Mean S.Dev
Petroleum 14.98 24,21 14.98 24 .21 14.98 24 .21
Finance & Real Estate 14.76 25.22 14.76 25.22 14.76 25.22
Consumer Durables 15.12 28.04 15.12 28.04 15.12 28.04
Basic Industries 14.60 21.38 14.60 21.38 14.60 21.38
Food & Tobacco 14 .58 19.78 14.58 19.78 14.58 19.78
Construction 13.70  26.80 13.70 26 .80 13.70 26 .80
Capital Goods 14.58 25.54 14.58 25.54 14.58 25.54
Transportation 14.22 29.43 14,22 29.43 14,22 29 .43
Utilities 13.22 23.05 13.22 23.05 13.22 23.05
Textiles & Trade 14.81 28.26 14 .81 28.26 14.81 28.26
Services 16.40 32.39 16.40 32.139 16.40 32.39
Lelsure 15.64 30.40 15.64 30.40 .. " 15.64 30.40
Risk-Free - .76 3.47 3.76 3.47 3.76 3.47
Inflation 4,09 3.80 4.09 3.80 4.09 3.80
Power -75 4.71 4.08 4.91 - 4.25 3.96 3.42
Power -50 5.17 4,89 5.46 5.22 4,06 3.41
Power -30 5.99 6.80 6.49 7.40 4.25 3.42
Power -15 7.34 7.94 7.96 8.82 4.70 3.58
Power -10 8.34 8.91 8.96 10.50 5.12 3.88
Power -5 10,34 11.72 - 11.15 15.06 6.25 5.22
Power - -2 “12.11 15.07 12.01 20.15 8.66 9.30
Power 0 13.42 22.16 12.86 25.67 13.28 21.90
Power 0.5 13.04 24 .65 13.98 - 27.36 13.49 22.99
Power 1 12.58 27.02 13.73 26.76 11.96 25.66
Portfolio E2 6.47 5.40 6.47 5.40 6.47 5.40
Portfolio E4 8.99 9.72 8.99 9.72 8.99 9.72
Portfolio E6 11.31 14.39 11.31 14,39 11.31 14.39
Portfolio E8 13.42 19.14 13.42 19.14 13.42 19.14
Portfolio E10 15.31 23.96 15.31 23.96 15.31 23.96
Portfolio V2 . © 5,47 4.24 5.47 4,24 5.47 4,24
Portfolio V4 7.7 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 10.24 8.56 10.24 8.56 10.24
Portfolio V8 9.94 13.66 9.94 13.66 9.94 13.66
Portfolio V10 ’ 11.21 ' 17.16 11.21 17.16 11.21 17.16

*
Standard Deviation is for the variable 1n(1+rt).
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ayGeometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, without Leverage, 1966-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-History

Table 9d

(32 quarter estimating period)

Inflation Adapter,

Sum-of-Digits _

All-of-History,

Portfollio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 11.82 27.24 11.82 27.24 11.82 27.24
Finance & Real Estate 12.45 26.25 12.45 26.25 12.45 26.25
Consumer Durables 13.42 28.12 13.42 28.12 13.42 28.12
Basic Industries 12.69 17.41 12.69 17.41 12.69 17.41°
Food & Tobacco 16.02 20.99 16.02 20.99 16.02 '20.99
Construction 12.97 24 .84 12.97 24,84 12.97 24 .84
Capital Goods 11.88 25.02 11.88 25.02 11.88 25.02
Transportation 10.97 24 .40 10.97 24 .40 10.97 24 .40
'Utilities ) 12.13 17.33 12.13 17.33 12.13 17.33
Textiles & Trade’ 14.18 31.28 14.18 31.28 14.18 31.28
Services 14.22 32.55 14.22 32.55 14 .22 32.55
Lelsure 15.50 30.15 15.50 30.15 15.50 30.15
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation . 6.12 3.15 6.12 3.15 6.12 3.15
‘Power -75 7.91 2.73 8.01 3.01 7.64 2.65
Power -50 8.12 2.85 8.27 3.37 7.71 2.64
Power -30 8.52 3.24 8.76 4.33 7.86 2.65
Power -15 9.45 4.65 9.87 7.16 8.20 2.89
Power -10 10.30 6.23 10.85 10.01 8.51 3.31
Power -5 12.09 10.09 12.67 16.63 9,33 4,95
Power -2 13.01 "13.54 12,35 21.84 10.99 9.42
Power 0 13.61 19.15 (2.5 24.24 12.49 22.39
Power 0.5 13.35 19.69 1286 24.39 10.94 22,71
Power 1 13.92 20.52 13.03 22,47 12.16 25.97
Portfolio E2 9.20 5.11 9.20 5.11 9.20 5.11
Portfolio E4 10.69 9.38 10.69 9.38 10.69 9.38
Portfolio E6 11.95 13.89 11.95 13.89 11.95 13.89
Portfolio E8 12.97 18.49 12.97 18.49 12.97 18.49,
Portfolio E10 13.75 23.15 13.75 23.15 13.75 23.15
Portfolio V2 8.12 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9,01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16.84
*
Standard

Deviation 1s for the variable 1n(1+rt).
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Table 10a

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, with Leverage, 1934-86:
Inflation Adapter vs. Sum-of-the-Digits vs: All-of-Ristory’
(32 quarter estimating period)

“—
» © 7 Inflation Adapter, Sum-of-Digits All-of-Ristory,
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
ﬁetroleum 12.20 18.96 12.20 18.96 12.20 18.96
Finance & Real Estate 12.08 20.29 12.08 20.29 12.08 20.29
Consumer Durables 11.82 23.87 11.82 23.87 11.82% 23.87
Basic Industries 10.95 17.67 10.95 17.67 10.95 17.67
Food & Tobacco 11.44 16.17 11.44 16.17 11.44 16.17
Construction 9.61 21.91 9.61 21.91 9.61 21.91
Capital Goods 11.73 20.74 11.73 20.74 11.73 20.74
Transportation 9.31 22.73 9.31 22.73 9.31 22.73
Utilities 10.33 15.50 ©10.33 15.50 10.33 15.50
Textiles & Trade 11.28 22.98 11.28 22.98 11.28 22.98
Services 12.75 31.39 . 12.75 31.39 12.75 31.39
Leisure 12.64 28.62 12.64 28.62 12.64 28.62
Risk-Free i 3.76 3.47 3.76 3.47 3.76 3.47
Inflation 4.09 3.80 4.09 3.80 4.09 3.80
Power -75 4.84 4,57 5.04 4.69 3.91 3.43
Power -50 5.36 5.77 5.65 6.01 3.98 3.42
Power -30 6.07 7.67 6.58 8.15 4.12 3.43
Power -15 7.27 10.84 7.91 11.52 4,46 3.56
Power -10 7.81 12.82 8.73 13.99 4.77 3.82
Power -5 9.43 15.96 ° 10.27 17.96 5.58 4,96
Power -2 12.18 20.95 11.94 24 .87 7.28 8.47
Power O 14 .46 30.76 12.19 36.49 10.16 197.95
. Power 0.5 14.26 41.04 11.58 48.73 13.13 29.84
Power 1 15.82 50.21 11.51 57.65 14.96 ° 44 .85
Portfolio V2 5.47 4,24 5.47 4.24 5.47 W24
Portfolio V4 7.07 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 10.24 8.56 10.24 B.56 10.24
Portfolio V8 9.94 13.66 9.9 13.66 9.94 13.66
Portfolio V10 11.21 17.16 1.21 17.16 11.21 17.16
Portfolio V12 11.93 20.69 1.93 20.69 11.93 20.69
Portfolio V14 12.65 24.15 19 .65 24 .15 12.65 24,15
Portfolio V16 13.18 27.11 .18 27.11 13.18 27.11
Portfolio V18 13.57 30.00 13.57 30.00 - 13.57 30.00
Portfolio V20 14.06  32.34 14.04 32.34 14.04 32.34

*
Standard Deviation is for the variable 1n(1+rt).
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Table 10b

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, with Leverage, 1966-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-History
(32 uarter estimating period)

Inflation Adapter Sum-of-Digits All-of-History

Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 10.93 21.21 10.93 21.21 10.93 21.21
Finance & Real Estate 10.68 18.75 10.68 18.75 10.68 18.75
Consumer Durables 8.17  23.83 8.17 23.83 8.17 23.83
Basic Industries -~ 8.58 15.15 8.58 15.15 8.58 15.15
Food & Tobacco 12.96 17.39 12.96 17.39 12.96 17.39
Construction 7.99 22.18 7.99 22.18 7.99 22.18
Capital Goods 7.92 20.54 7.92 20.54&”' 7.92 20.54
Transportation 7.03 20.85 7.03 20.85% 7.03 . 20.85
Utilities , 9.68 13.69 9.68 13.69 9.68 13.69 -
Textiles & Trade 9.60 26.96 9.60 26.96 9.60 26.96
Services 10.67 28.10 10.67 28.10 10.67 28.10
Leisure 12.31 30.18 12.31 30.18 12.31 30.18
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15 6.12 3.15 6.12 3.15
Power -75 7.86 2.80 7.85 3.00 7.57 2.67
Power -50 8.03 2.98 8.02 3.34 7.61 2.66
Power -30 ' 8.36 3.49 8.35 4,21 7.68 2.67
Power -15 9.11 5.14 9.07 6.73 7.87 2.80
Power -10 9.72 6.79 9.69 9.31 8.03 3.05
Power -5 10.93 10.65 c10.25  14.71 8.46 4.11
Power -2 12.62 17.12 10.46 23.80 9.29 7.26
Power 0 12.35 /25.39 9.07 33.92 9.75 18.82
Power 0.5 11.26 27.84 9.09 36.96 7.82 24 .66
Power 1 9.60 32.07 7.81 39.29 7.28 43.60
Portfolio V2 8.12 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16.84
Portfolio V12 8.77 20.39 8.77 20.39 8.77 20.39
Portfolio V14 8.43 23.79 8.43 23.79 8.43 23.79
Portfolio V16 8.12 26.87 8.12 26.87 8.12 26.87
Portfolio V18 7.74 29.78 7.74 29.78 7.74 29.78
Portfolio V20 7.15 32.90 7.15 32.90 7.15 32.90

R ,
Standard Deviation is for the variable 1n(1+rt).
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Table 10c

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, without Leverage, 1934-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-llistory

(32 quarter estimating period)

Inflation Adapter Sum-of -Digits All-of-llistory

Portfolio G.Mean S.Dev G.Mean S .Dev G.Mean S .Dev
Petroleum 12.20 18.96 12.20 18.96 12.20 18.96
" Finance & Real Estate 12.08 20.29 12.08 . 20.29 12.08 20.29
Consumer Durables . 11.82 23.87 11.82 23.87 11.82 23.87
Basic Industries ' 10.95 17.67 10.95 17.67 10.95 17.67
Food & Tobacco 11.44 16.17 11.44 16.17 11.44 16.17
Construction 9.61 21.91 9.61 21.91 9.61 21.91
Capital Goods 11.73 20.74 11.73 20.74 11.73 20.74
Transportation 9.31 22.73 9.31 22.73 9.31 22.73
Utilities 10.33 15.50 10.33 15.50 10.33 15.50
Textiles & Trade 11.28 22.98 11.28 22.98 11.28 22.98
Services 12.75 31.39 12.75 31.39 12.75 31.39
Leisure - 12.64 28.62 12.64 28.62 12.64 28.62
Risk-Free 3.76 3.47 3.76 3.47  3.76 3.47
Inflation 4.09 3.80 4.09 3.80 4.09 3.80
Power -75 4.84 4.57 5.04 4,69 3.91 3.43
Power -50 : . 5.36 5.77 5.65 6.01 3.98 3.42
‘Power -30 - . 6.07 7.67 . 6.58 8.15 4.12 3.43
Power -15 g 6.81  9.02 7.40 9.80 4.46 3.56
Power -10 ' 7.51 10.27 8.20 11.38 4.77 3,82
Power -5 9.06 12.86 9.34 14.78 5.58 4.96
Power -2 9.95 15.76. 9.56 19.13 7.28 8.47
Power O B 11.13 23.25 10.56 25.53 9.94 . 19.04
Power 0.5 * 11.26  25.21 11.96 26.87 11.38 22.31
Power 1 12.86 25.57 11.90 27.94 12.08 23.72
Portfolio V2 5.47 4.24 5.47 4.24 5.47 4.24
Portfolio V4 7.07 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 ° 10.24 8.56 10.24 . 8.56 10.24
Portfolio V8 9.94 12.66 9 94 13.66 9.94 13.66
Portfolio V10 11.21 17.16 11.21 17.16 - 11.21 17.16

.
Standard Deviation is for the variable 1n(1+rt).
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Table 10d

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, without Leverage, 1966-86:
Inflation Adapter vs. Sum-of-the-Digits vs. All-of-History

(32 quarter estimating period)

Inflation Adapter" Sum-of-Digits All-of-Histo
* * Yy

Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 10.93 21.21 10.93 21.21 10.93  21.21
Finance & Real Estate 10.68 18.75 10.68 18.75 10.68 . 18.75
Consumer Durables © 8.17 23.83 8.17 23.83 8.17 23.83
Basic Industries 8.58  15.15 8.58 15.15 8.58  15.15
Food & Tobacco 12.96 17.39. 12.96 17.39 12.96 17.39
Construction 7.99 22.18 7.99 22.18 7.99 . 22.18
Capital Goods 7.92 20.54 7.92 20.54 7.92 20.54
Transportation 7.03 20.85 7.03 20.85 7.03 20.85
Utilities 9.68 13.69 9.68 13.69 9.68 13.69
Textiles & Trade 9.60 26.96 9.60 , 26.96 9.60 26.96
Services 10.67 28.10 10.67 28.10 10.67 28.10
Leisure 12.31 30.18 12.31 30.18 12.31 30.18
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15 6.12 3.15 6.12 3.15
Power -75 7.86 2.80 7.85 3.00 7.57 2.67
Power -530 8.03 2.98 8.02 3.34 7.61 2.66
Power -30 8.36 3.49 8.35 4.21 7.68 2.67
Power -15 9.11 . 5.14 9.07 6.73 7.87 2.80
Power -10 9.85 7.06 9.71 - 9.35 8.03 3.05
Power -5 '~ 10.81 10.32 9.99 14.09 8.46 “4.11
Power . -2 11.10 13.79 9.38 19.89 . 9.29 7.26
pdwer © 10.41 18.67 9.85 22.92 9.64 18.35
‘Power 0.5 9.43 19.41 10.38 23.09 7.97 20.55 .
Power 1 10.25 19.16 10.18 22.36 8.80 23.52
Portfolio V2 8.12 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio Vé 9.01 10.08 9.01  10.08 9.01 10.08
Portfolio V8 9.26 13.42 " 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16.84

*
Standard Deviation is for the variable 1n(1+rt).
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Geometric Means and Standard Deviations of Annual Returns using 12

Table 1lla

~

Equal-Weighted Industry Indices, with Leverage, 1934-86:

Disaster States Scenario for J = 1, 6, and 12
(32 quarter estimating period, simple probability assessment)

“

155

D. State 1 D. State.6 D. State 12
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dav
Petroleum 14.98 24.21 14.98 20,21 14.98 24,21
Finance & Real Estate 14.76 25.22 14.76 25,22 14.76 25.22
Consumer Durables 15.12 28.04 15.12 28.04 15.12 28.04
Basic Industries 14.60 21.38 14.60 21.38 14.60 21.38
Food & Tobacco 14.58 19.78 14.58 19.78 14 .58 19.78
Construction 13.70 26.80 13.70 26.80 13.70 26.80
Capital Goods 14.58 25.54 14.58 25.54 14.58 25.54
Transportation 14.22 29.43 14,22 29.43 14.22 29 .41
Utilities 13.22 23.05 13.22 23.05 13.22 23.05
Textiles & Trade 14.81 28.26 14.81 28.26 14.81 28.26
Services 16.40 32.39 16.40 32.39 16.40 32.19
Leisure 15.64 30.40 15.64 30.40 15.64 30.40
Risk-Free 3.76 3.47 3.76 3.47 3.76 3.47
Inflation 4.09 3.80 4,09 3.80 4,09 3.80
Power -75 4.57 4.12 4,24 3.99 4.13 3.90
Power -50 4.96 4.93 4,47 4,63 4,30 h. 0D
Power -30 5.70 6.8)3 4.90 6.28 4.63 5.92
Power -15 6.82 9.27 5.41 8.12 4.99 7.53
Power -10 7.96 10.91 5.83 9.80 5.17 9.28
Power -5 9.72 13.37 6.45 11.09 5.50 10.61
Power -2 12.33 18.93 7.19 12.18 5.70 10.96
Power 0 17.02 29.46 9.17 15.72 5.92 11.63
Power 0.5 18.64 39.62 9.97 20.32 6. 11 12.47
Power 1 16.59 55.48 14.35 48.67 3.58 22.95
Portfolio E2 6.47 5.40 6.47 5.40 6.07 5.40
Portfolio E4 8.99 9.72 8.99 9.72 8.99 9.72
Portfolio E6 11.31 14.39 11.31 14.39 11.31 14.139
Portfolio EB8 13.42 19.14 13.42 19.14 13.42 19.14
Portfolio E10 15.31 23.96 15.31 23.96 15.131 23.96
Portfolio El12 16.56 28.80 16.56 28.80 16.56 28.80
Portfolio El4 17.77 33.41 17.77 33.41 17.77 33.41
Portfolio El6 18.61 37.35 18.61 37.35 18.61 37.35
Portfolio E18 19.29 41.08 19.29 41.08 19.29 41.08
Portfolio E20 20.18 43.74 20.18 43 .74 20.18 - 43,74
Portfolio V2 5.47 4. .24 5.47 L, 24 5.47 4,24
Portfolio V4 7.07 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 10.24 8.56 10.24 8.56 10.24
Portfolio V8 2.94 13.66 9.94 13.66 9.94 13.66
Portfollio V10 11.21 17.16 11.21 17.16 11.21 17.16
Portfolio V12 11.93 20.69 11.93 20.69 11.93 20.69
Portfolio V14 12.65 24 .15 12.65 24,15 12.65 24.15
Portfolio V16 13.18 27.11 13.18 27.11 13.18 27.11
Portfolio V18 13.57 30.00 13.57 30.00 13.57 30.00
- Portfolio V20 14.04 32.34 14.04 32.34 14.04 32.34
*Standard Deviation is for the variable ln(l+r ). ®



Table 11b

Geometric Means and Standard Deviations of Annual Retuwns using 12
Equal-Weighted Industry lIndices, with Leverage, 1966-86:
Disaster States Scenarfo for J - 1, 6, and 12
(32 quarter estimating period, simple probabllity assessment)

: D. State 1 * D. State 6 * D. State 12 *
Portfolio G.Mcan S.Dev G.Mean S.Dev G.Mean S .Dev
Petroleum 11.82 27.24 11.82 27.24 11.82 27.24
Finance & Real Estate 12.45 26.25 12.45 26.25 12.45 26.25
Consumer Durables 13.42 28.12 13.42 28.12 13.42 28.12
Basic Industries 12.69 17.41 12.69 17.41 12.69 17.41
Food & Tobacco 16.02 20.99 16.02 20.99 16.02 20.99
Construction 12.97 24,84 12.97 24 .84 12.97 24 .84
Capltal Goods 11.88 25.02 11.88 25.02 11.88 25.02
Transportation 10.97 24 .40 10.97 24.40 10.97 24.40
Ucilitles 12.13 17.33 12.13 17.33 12.13 117.33
Textifes & Trade 14.18 31.28 - 14.18 31.28 14.18 31.28
Services 14.22 32.55 14.22 32.55 14.22 32.55
Lelsure 15.50 30.15 15.50 30.15 15.50 30.15
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflatlion 6.12 3.15 6.12 3.15 - 6.12 3.15
Power -75 7.86 2.80 7.61 2.75 7.51 2.71
Power -50 8.04 2.94 7.67 2.78 7.52 2.72
Power -30 8.39 3.34 7.79 2.84 7.54 2.73
Power -15 9.20 4.74 8.07 3.07 7.59 2.75
Power -10 9.95 6.29 8.34 3.35 7.63 2.79
Power -5 11.82 10.68 9.04 4.29 7.75 2.89
Power -2 14.53 18.56 10.36 6.53 8.01 3.25
Power 0. 18.73 30.36 . 13.46 12.75 8.87 5.11
Power 0.5 18.94 36.29 14.79 18.77 9.54 7.18
Power 1 12.71 44 .70 15.48 23.36 11.56 10.53
Portfollo E2 9.20 5.11 9.20 5.11 9.20 5.11
Portfollo E4 10.69 9.38 . 10.69 9.38 10.69 9.38
Portfollo E6 . 11.95 13.89 11.95 13.89 11.95 13.89
Portfollo E8 12.97 18.49 12.97 18.49 12.97 18.49
Portfolio EL0 13.75 23.15 13.75 23.15 13.75 23.15
Portfollio K12 13.67 27.95 13.67 27.95 13.67 27.95

Portfolio El4 13.95 32.15 13.95 32.15 13.95 32.15
Portfolio El6 14.10 35.44 14.10 35.44 14.10 35.44
Portfolio LE18 14.26 37.98 14.26 37.98 14.26 37.98
Portfolio E20 14.27 40.71 14.27 40.71 14.27 40.71
Portfolio V2 8.12 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio Vb 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.206 13.42 9.26 13.42 9.26 13.42
Portfollo V1O 9.38 16 .84 9.38 16 .84 9.38 16.84
Portfolio V12 8.77 20.39 8.77 20.39 8.77 20.39
Portfollo Vi4 8.43 23.79 8.43 23.79 8.43 23.79
Portfolio V16 8.12 26.87 8.12 26.87 8.12 26.87
PFortfolio V18 7.74 29.78 7.76  29.78 7.74 29.78
Portfolio V20 7.15 32.90 7.15 32.90 7.15 ' 32.90

*
Standard Deviation Is for the varliable In(l+r ).
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Table llc

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, without Leverage, 1934-86:
Disaster States Scenario for J = 1, 6, and 12
(32 quarter estimating period, simple probability assessment)

D. State 1 D. State 6 * D. State 12
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 14.98 24 .21 14.98 24.21 14.98 24,21
Finance & Real Estate 14.76 25.22 14.76 25.22 14.76 .25.22
Consumer Durables 15.12 28.04 15.12 28.04 15.12 28.04
Basic Industries 14.60 21.38 14.60 21.38 14.60 21.28
Food & Tobacco 14.58 19.78 14.58 19.78 14 .58 19.78
Construction 13.70 26 .80 13.70 26.80 “13.70 26.80
Capital Goods 14.58 25.54 14.58 25.54 14.58 25.54
Transportation 14.22 29.43 14.22 29.43 14.22 29.43
Utilities 13.22 23.05 13.22 23.05 13.22 23.05
Textliles & Trade 14.81 28.26 14.81 28.26 14.81 28.26
Services 16.40 32.39 16 .40 32.39 16 .40 32.39
Lelsure 15.64 30.40 15.64 30.40 15.64 30.40
Risk-Free 3.76 3.47 3.76 3.47 3.76 3.47
Inflation 4.09 3.80 4.09 3.80 4.09 3.80
Power -75 4.57 4,12 4 .24 3.99 4.13 3.90
Power -50 4.96 4.93 4,47 4.63 4.30 4H.45
Power -30 5.70 6.83 4,90 6.28 4,63 5.92
Power -15 6.80 7.78 5.41 7.46 5.00 7.39
Power -10 7.57 8.58 5.57 7.631 5.02 71.46
Power -5 9.12 11.14 6.09 8.22 5.12 7.56
Power -2 ) 11.49 15.62 6.69 9.33 5.35 7.94
Power 0 13.51 23.00 8.26 12.68 5.52 8.46
Power 0.5 14.32 26 .39 8.59 15.96 5.50 9.60
Power 1 13.83 28 .84 11.70 24.85 5.03 12.52
Portfolio E2 6.47 5.40 6.47 5.40 6.47 5.40
Portfollo E4 . 8.99 9.72 8.99 9.72 8.99 9.72
Portfolio L6 11.31 14.39 11.31 14.39 11.31 14.39
Portfollio E8 * ) 13.42 19.14 13.42 19.14 13.42 19.14
Portfolio E10 o 15.31 231.96 15.31 23.96 15.31 23.96
Portfolio V2 5.47 - . 4.24 5.47 O .24 5.47 4,24
Portfolio V4 ' 7.07 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 10.24 8.56 10.24 8.56 10.24
Portfolio V8 9.94 13.66 9.94 13.66 9.94 13.66
Portfolio V10 . 11.21 17.16 11.21 17.16 11.21 1/.16

* - ,
Standard Deviation is for the wvariable 1n(1+rt).
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Table 11d

Geometric Means and Standard Deviations of Annual Returns using 12
Equal-Weighted Industry Indices, without Leverage, 1966-86: -
Disaster States Scenario for J = 1, 6, and 12
(32 quarter estimating period, simple probability assessment)

D. State 1 * D. State 6 * D. State 12
Portfolio G.Mean S.Dev G.Mean S .Dev G.Mean S.Dev
Petroleum 11.82 27.24 11.82 27.24 11.82 27.24
Finance & Real Estate 12.45 26.25 12.45 26.25 12.45 -26.25
Consumer Durables 13.42 28.12 13.42 28.12 13.42 28.12
Basic Industries 12.69 17.41 12.69 17.41 12.69 17.41
Food & Tobacco 16.02 20.99 16.02 20.99 16,02 20.99
Construction 12.97 24 .84 12.97 24 .84 12.97 24 .84
Capital Goods 11.88 25.02 11.88 25.02 11.88 25.02
Transportation 10.97 24 .40 10.97 24 .40 10.97 24 .40
Utllitles 12.13 17.33 12.13 17.33 12.13 17.33
Textiles & Trade 14.18 31.28 14.18 31.28 14.18 31.28
Services 14.22 32.55 14.22 32.55 14.22 32.55
Lelsure 15.50 30.15 15.50 30.15 15.50 30.15
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15 6.12 3,15 6.12 3.15
Power -75 7.86 2.80 7.61 2.75 7.51 2.71
Power -50 8.04 2.94 7.67 2.78 7.52 2.72
Power -30 8.39 3.34 7.79 2.84 7.54 2.73
Power -15 9.20 4.74 8.07 3.07 7.59 2.75
Power -10 9.95 6.29 8.34 3.35 7.63 2.79
Power -5 , 11.82 10.68 9.04 4.29 7.75 " 2.89
Power -2 13.88 17.46 10. 36 6.53 8.01 3.25
Power 0 , 15.31 23.68 12.85 11.82 8.87 5.11
Power 0.5 15.70 26.33 12.92 13.55 9.55 7.19
Power 1 14 .47 26.20 12.29 14.95 10.98 9.78
Portfolio EZ 9.20 5.11 9.20 5.11 9.20 5.11
Portfolio E4 10.69 9.38 10.69 9.38 10.69 9.38
Portfolio E6 ‘ 11.95 13.89 11.95 13.89 11.95 13.89
Portfolio E8 12.97 18.49 12.97 18.4% 12.97 18.49
Portfolio E10 13.75 23.15 13.75 23.15 13.75 23.15
Portfolio V2 8.12 3.99 8.12 3.99 8.12 3.99°
Portfolio V4 . 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16.84

* , .
Standard Deviation is for the variable 1n(1+rt).
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Table l2a

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, with Leverage, 1934-86:

I Disaster States Scenario for J = 1, 6, and 12 - o

(32 quarter estimating period, simple probability assessment)

. D. State 1 * D. State 6 % D. State 12
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Deov
Petroleum 12.20 18.96 12.20 18.96 12.20 18.96
Finance & Real Estate, 12.08 20.29 12.08 20.29 12.08 20.29
Consumer Durables 11.82 23.87 11.82 23.87 11.82 23.87
Basic Industries 10.95 17.67 10.95 17.67 10.95 17.67
Food & Tobacco 11.44 16.17 11.44 16.17 11.44 16.17
Construction 9.61 21.91 9.61 21.91 9.61 21.91
Capital Goods - 11.73 20.74 11.73 20.74 11.73 20.74
Transportation 9.31 22.73 9.31 22.73 9.31 22.73
Utilities 10.33 15.50 10.33 15.50 10.33 15.50
Textiles & Trade 11.28 22.98 11.28 22.98 11.28 22.98
Services 12.75 31.39 12.75 31.39 12.75 31.39
Leisure 12.64 28.62 12.64 28.62 12.64 28.62
Risk-Free 3.76 3.47 3.76 3.47 3.76 3.47
Inflation 4.09 3.80 4,09 3.80 4,09 3.80
Power -75 4.75 4.54 4.41 4.21° 4.25 4.03
Power -50 5.22 5.71 4,72 5.08 4. 49 4.72
Power -30 5.92 7.72 5.29 7.10 4.93 6.44
Power -15 6.90 10.50 5.59 9.11 5.02 8.20
Power -10 7.37  12.139 6.05 10.76 5.40 9.87
Power -5 8.66 14.88 6.43 12.35 5.35 11.79
Power -2 10.81 19.51 7.73 14.47 5.46 12.65
Power 0 13.01 28.85 10.45 19.41 6.04 13.80
Power ‘0.5 13.69 38.70 12.17 24,11 6.4) 14.20
Power 1 . 13.56 51.43 14 .06 40.83 11.39 24,00
Portfolio V2 5.47 4.24 5.47 . 24 5.47 4. 24
Portfolio V4 7.07 - 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 10. 24 8.56 10.24 8.56 10.24
Portfolio V8 9.94 13.66 9.94 13.66 9.94 13.646
Portfolio V10 11.21 17.16 11.21 17.16 11.21 17.16
Portfolio V12 11.93 +20.69 11.93 20.69 11.93 20.69
Portfolio V14 12.65 24,15 12.65 24,15 12.65 24,15
Portfolio V16 11.18 27.11 13.18 27.11 13.18 27.11
Portfolio V18 13.57 30,00 13.57 30.00 13.57 30.00

Portfolio V20 14.04 32.34 14.04 32.34 14.04 32.34

*
Standard Deviation is for the variable 1n(1+rt).
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Table 12b

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, with Leverage, 1966-86:
Disaster States Scenario for J = 1, 6, and 12
(32 quarter estimating period, simple probability assessment)

D, State 1 * D. State 6 * D. State 12
Portfolio G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 10.93 21.21 10.93 21.21 10.93 21.21
Finance & Real Estate 10.68 18.75 10.68 18.75 10.68 18.75
Consumer Durables 8.17 23.83 8.17 23.83 8.17 23.83
Basic Industries 8.58 15.15 8.58 15.15 8.58 15.15
Food & Tobacco 12.96 17.39 12.96 17.39 12.96 17.39
Construction 7.99 22.18 7.99 22.18 7.99 22.18
Capital Goods 7.92 20.54 7.92 20.54 7.92 20.54
Transportation 7.03 20.85 7.03 20.85 7.03 20.85
Utilities 9.68 13.69 9.68 13.69 9.68 13.69
Textiles & Trade 9.60 26.96 9.60 26.96 9.60 26.96
Services 10.67 28.10 10.67 28.10 10.67 28.10
Leisure 12.31 30.18 12.31 30.18 12.31 30.18
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation 6.12 3.15 6.12 3.15 6.12 3.15
B -
Power -75 7.74 2.83 7.58 2.72 7.50 2.70
Power -50 7.87 2.97 7.62 2.74 7.51 2.70
Power -30 8.10 3.33 7.70 2.79 7.52 2.70
Power -15 8.65 4.54 7.90 2.96 7.55 2.70
Power -10 9.15 5.87 8.08 3.20 7.57 2.70
Power -5 10.11 9.17 8.54 4.01 7.64 2.76
Power -2 11.25 15.13 9.33 5.71 7.77 2.97
Power 0 10.29 23.29 11.08 9.73 7.93 3.72
Power 0.5 8.20 29 .33 11.29 11.09 7.40 3.29
Power 1 - 6.04 35.04 12.41 14.77 7.84 5.01
Portfolio V2 8.12 3.99 8.12 3.99 8.12 . 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Poxrtfolio V6 ‘ 9,01 10.28 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16.84
Portfolio V12 8.77 20.39 8.77 20.39 8.77 20.39
Portfolio V14 8.43 23.79 8.43 23.79 8.43 23.79
Portfolio V16 8.12 26.87 8.12 26 .87 8.12 26.87
Portfolio V18 7.74 29.78 7.74 29.78 7.74 .29.78
Portfolio V20 7.15 32.90 7.15 32.90 7.15 32.90

<* .
Standard Deviation is for the variable 1n(1+rt). ,
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Table 12¢

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, without Leverage, 1934-86:
Disaster States Scenario for J = 1, 6, and 12
(32 quarter estimating period, simple probability assessment)

, D. State 1 - D. State 6 . D. Stateo 12
Portfolio : G.Mean S.Dev G.Mean S.Dev G.Mean S.Dev
Petroleum 12.20 18.96 12.20 18.96 12.20 18.96
Finance & Real Estate 12.08 20.29 12.08 20.29 12.08 20.29
Consumer Durables 11.82 23.87 11.82 23.87 11.82 23.87
Basic Industries ‘ 10.95 17.67 10.95 17.67 10.95 17.67
Food & Tobacco : 11.44 16.17 11.44 16.17 11.44 16.17
Construction { 9.61 21.91 9.61 21.91 9.61 21.91
Capital Goods | 11.73 20.74 11.73 20.74 11.73 20.74
Transportation | 9.31 22.73 9.31 22.73 _ 9.31 22.73
Utilities \ 10.33 15.50 10.33 15.50 10.33 15.50
Textiles & Trade \ 11.28 22.98 11.28 22.98 11.28 22.98
Services Vo 12.75 31.39 12.75 31.39 12.75 31.39
Leisure - 12.64 28.62 12.64 28.62 12.64 28.62
Risk-Free . 3.76 3.47 3.76 3.47 3.76 3.47
Inflation 4.09 3.80 4.09 3.80 4.09 3.80
Power -75 4.75 4,54 4L.41 4.21 H,25 4,03
Power -50 5.22 5.71 4.72 5.08 L. 49 4,72
Power -30 5.92 7.72 5.29 7.10 4.93 6.44
Power -15 6.46 8.75 5.42 8.28 5.03 8.07
Power -10 7.00 9.60 5.63 8.47 4.99 8.26
Power -5 8.26 12.03 6.14 9.36 5.05 8.60
Power -2 9.71 15.34 7.02 10.95 5.33 9.25
Power 0 10.37 22.87 9.96 15.95 5.62 9.82
Power 0.5 10.19 43.75 10.80 19.54 6.10 10.35
Power 1 10.77 . 28.24 11.29 21.25 8.34 15.07
i
Portfolio V2 S.Afa 4.24 5.47 4,24 5.47 4.24
Portfolio V4 7.07 6.99 7.07 6.99 7.07 6.99
Portfolio V6 8.56 10. 24 8.56 10. 24 8.56 10.24
Portfolio V8 9.94 13.66 9.94 13.66 9.94 13.66
Portfolio V10 11.21 17.16 11.21 17.16 11.21 17.16

e

* .
Standard Deviation is for the variable 1n(1+rc).
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" Table 12d

Geometric Means and Standard Deviations of Annual Returns using 12
Value-Weighted Industry Indices, without Leverage, 1966-86:
Disaster States Scenarion for J = 1, 6, and 12
(32 quarter estimating period, simple probability assessment)

' D. State 1 D. State 6 D. State 12
Portfollo R -G.Mean S.Dev G.Mean S.Dev G.Mean * §.Dev
Petroleum 10.93 21.21 10.93 21.21 10.93 21.21
Finance & Real Estate 10.68 18.75 10.68 18.75 10.68 18.75
Consumer Durables " 8.17 © 23.83 8.17 23.83 8.17 23.83
Basic Industries 8.58 15.15 8.58 15.15 8.58 ° 15.15
Food & Tobacco 12.96 “17.39 12.96 17.39 12.96 17.39
Construction 7.99 22.18 7.99 22.18 7.99 22.18
Capital Goods 7.92 20.54" 7.92 20.54 7.92 20.54
Transportation 7.03 20.85 7.03 20.85 7.03 20.85
Utilities ° 9.68 13.69 9.68 13.69 9.68 13.69
Texttles & Trade 9.60 .26.96 .9.60 26.96 » 9.60 26.96
Services 10.67 28.10 10.67 28.10 10.67 28.10
Leisure 12.31 30.18.  12.31 30.18 12.31 30.18
Risk-Free 7.49 2.71 7.49 2.71 7.49 2.71
Inflation - 6.12 ©3.15 6.12 3.15 6.12 3.15
‘Power -75° 7.74 2.83 7.58 2.72 7.50 2.70
Power -50 7.87 2.97 7.62 2.74 7.51 2.70
Power -30 8.10 3.33 7.70 2.79 7.52 2.70
Power -15 8.65 4.54 7.90 2.96 7.55 2.70
Power -10 9.15 5.87 ©8.08 3.20 7.57 2.70
Power -5 10.11 9.17 8.54 4.01 7.64 2.76
Power -2 10.45 14.09 9,31 5.66 7.77 2.97
Power O 9.48 18.28 10.78 9.15 7.84 3.49
Power 0.5 7.64 23.29 10.88 ©9.20 7.79 4.16
Power 1 6.36 25.76 . 11.26 8.83 7.99 5.47
Portfolio V2 i 8.12 - 3.99 8.12 3.99 8.12 3.99
Portfolio V4 8.62 6.87 8.62 6.87 8.62 6.87
Portfolio V6 9.01 10.08 9.01 10.08 9.01 10.08
Portfolio V8 9.26 13.42 9.26 13.42° 9.26 13.42
Portfolio V10 9.38 16.84 9.38 16.84 9.38 16.84

* N
Stqndard Deviation is for the wvariable 1n(1+rt).
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Table 13a

Portfolio Composition and Realized Returns for Power -15 Managing

12 Equal-Welighted Industriles, with leverage, 1934-86 [)
(32 quarter estimating period, simple probablllty assessment approach
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Table 13a (continued)
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Table 13b (continued)
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Table l4a (continued)
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Table 14b (continued)
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Table 15a (continued)
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Table 15b

Portfolio Composition and Realized Returns for Power 0 Managing

12 Value-Weighted Industries, with leverage, 1934-86
(32 quarter estlmating period, simple probability assessment approach)
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Table l6a

Portfolio Composition and Realized Returns for Power -15 Managing

1934-86

(32 quarter estimating period, simple probability assessment approach)

12 Value-Weighted Industries, without leverage,
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Table 16a (continued)
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Table 16b

Portfolio Composition and Realized Returns for Power O Managing

1934-86

(32 quarter estimating period, simple probability assessment approach)

12 Value-Weighted Industrles, without leverage,
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Table 16b (continued)
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Table 17a

L2
- -

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1934-86 T
(32 quarter estimating period, simple probability assessment approach)

Number of ) - Powers

Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1

Petroleum 103 104 112 111 1G9 109 108 100 84 60

Finance & R.E. 9 9 9 - 10 12 15 18 13 6 1

Consumer Durables 1 1 1 1 1 1 1 2 5 7

Basic Industries 23 29 33 34 34 ;5 35 35 32 5

Food & Tobacco 27 31 37 38 38 37 27 9 5 1

Construction 7 8 8 9 10 12 11 4 6 23

Capital Goods 10 10 10 11 11 11 10 9 6 3

Transportation 13 16 18 20 20 23 31 42 43 42

Utilities 72 76 77 78 78 75 40 16 8 4

Textiles & Trade 7 7 7 7 7 8 11 6 5 10

Services 68 72 74 76 76 75 76 69 66 44

Leisure 23 25 28 33 33 34 36 37 30 19

Lending 212 212 207 189 181 156 94 30 e e

Borrowing . A e 23 26 35 104 163 198 206

Neither - 5 ... 5 11 14 19 14 6
-

Max. Lent (%) 100 99 98 97 96 92 83 44

Min. Lent(%) 52 28 6 14 24 1 1 4

Loss Quarters 21 28 36 44 51 63 71 81 83 83

In O Industries 3 e e ce .o .. cen e e ce

In 1 Industry 101 92 74 65 65 65 74 101 136 205

In 2 Industries 63 67 78 84 83 81 93 92 71 7

In - 3 Industries L4, 51 57 “58 59 57 37 19 3

In 4 Industries 1 1 2 4 4 8 7 v 1

In 5 Industries e 1 1 1 1 1 1 .o 1

In 6 Industries

In 7 Industries e .. c e e “e e cen e ee

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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Table 17b

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, Without Leverage, 1934-86
(32 quarter estimating period, simple probability assessment approach)

Number of ’ Powers

Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum 103 104 112 111 109 109 109 88 71 60
Finance & R.E. 9 9 9 11 . 14 18 17 8 3 1
Consumer Durables 1 1 1 1 1 1 1 5 15 7
Basic Industries 23 29 i3 34 34 35 35 - 35 23 4
Food & Tobacco 27 31 37 38 38 37 25 7 4 1
Construction 7 8 8 9 11 14 7 4 15 24
Capital Goods 10 10 10 11 11 11 10 7 6 3
Transportation 13 16 18 20 200 23 35 43 45 42
Utilities 72 76 77 78 78 66 25 12 4 4
Textiles & Trade 7 7 7 7 7 8 11 5 4 4
Services 68 72 74 76 74 75 73 71 59 43
Leisure 23 25 28 33 33 34 38 37 23 19
Lending ’ 212 212 207 189 181 156 94 30

Borrowing cen . cen Cen R e BN . RN ce
Neither e cee 5 23 31 56 118 182 212 212
Max. Lent (%) 100 99 98 97 96 92 83 h4

Min. Lent(%) © 52 28 6 14 24 1 1 4

Loss Quarters 21 28 36 I 50 65 71 79 81 84
In O Industries 0 S
In 1 Industry 101 92 74 65 - 65 68 82 118 154 212
In 2 Industries 63 67 78 84 84 81 91 81 56

In 3 Industries 44 51 57 57 56 52 34 11 2

In 4 Industries 1 1 2 5 6 10 5 1

In 5 Industries e 1 1 1 1 1 R 1

In 6 Industries . Ce .. e ... e

In 7 Industries “en e e “en “e )k;

‘In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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Table 17c

Summary of Portfolio Compositions of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1934-86 n
(32 quarter estimating period, simple probability assessment approach)

Number of Powers

Times in: -75- -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum. 83 88 97 100 102 105 100 63 . 51 ° 40
Finance & R.E. 11 11 12 13 13 15 14 2 1 1
Consumer Durables . 15 . 17 19 26 29 32 32 30 34 28
Basic Industries 25 28 29 30 28 23 14 10 8 ...
Food & Tobacco 29 30 33 34 32 28 22 15 8 3
Construction 7 11 12 14 15 15 . 13 14 18 16
Capital Goods 56 58 60 59~ 59 56 58 62 54 38
Transportation 8 11 12 13 13 13 13 5 2 1
Utilities 58 60 61 61 56 36 23 14 8 9 -
Textiles & Trade 29 31 32 32 32 32 27 17 8 7
Services 76 78 80 83 83 80 76 65 61 56
leisure 20 22 23 23 23 24 24 28 22 21
Lending 212 212 . 195 183 181 150 103 41 12 N |
Borrowing A e ce 23 28 41 95 149 171 195
Neither ... e 17 6 3 21 14 22 29 16
Max. Lent (%) 100 100 100 ‘100 100 100 100 100 100 100
Min. Lent(s) 42 13 1 5 6 1 1 1 3 100
Loss Quarters 24 30 37 46 53 63 72 78 78 72
In O Industries 11 7 3 1 1 - 1 1 1 1 1
In 1 Industry 84 73 68 65 61 60 66 111 156 202
In 2 Industries 57 63 67 69 71 77 96 88 46 9
In 3 Industries 34 43 41 40 47 55 38 10 9

In 4 Industries 16 16 23 25 22 15 11 2

In 5 Industries 7 7 7 8 8 4

In 6 Industries 3 3 3 3 1

In 7 Industries Cen .o e 1 1

In 8 Industries e e . e e )

In 9 Industries - R

In 10 Industries
In 11 Industries
In 12 Industries
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. Table 17d o

Summary of Portfolio Compositions of Power Policies Managing 12
Value-Wejghted Industries, Without Leverage, 1934-86
(32 quarter estimating period, simple probability assessment approach)

Number of Powers P
Times -in: . =75 -50 -30 -15 -10 -5 -2 0 .5 1
_ Petroleum 83 88 _ 97 100 102, 106 92. 57 48" " 40
~ Finance & R.E. 11 11 12 13 15 14 9 1 1 1
Consumer Durables 15 17 19 26 30 32 32 31 395 28
" Basic Industries 25 28 29 29 2 . 23 11 7 733 ..
Food & Tobacco 29 30 33 33 .32 24 22 13 8 3
Construction 7 11 12 14 15 14 13 15 17 16
Capital Goods . 56 58 60 59 57 54 63 58 52 38
Transportation 8 11 12 13 13 13 12 3 2 1
Utilities 58 60 61 59 3 30 20 A 1 .
Textiles & Trade 29 31 32 32 32 32 26 7 6 7
Services 76 78 80 83 83 77 76 64 60
Leisure 20 22 23 23 23 24 28 - 24 21 21
’ 4
Lending 212 212 195 183 181 150 103 - 41 12 1
Borrowing ce cen cee el ce ce cee e o
Neither cee 17 29 31 62 109 :.171 200 211
Max. Lent (%) 100 100 100 - 100 ° 100 100 100 100 100 100
Min. Lent(s) 42 13 1 5 6 1 1 1 3 100
Loss Quarters 24 30 37 46 54 62 70 76 76 71
In O Industries 11 7 3 1 1 1 1 1 1 1
In 1 Industry 84 73 68 65 61 60 68 140 175 211
In 2 Industries 57 63 67 69 71 .83 101 66 34
In 3 Industries 34 43 41 742 51 55 34 5 2
- In &4 Industries 16 16 23 [ 24 {22 13 8
" In 5 Inhdustries 7 7 7% 8 6
In 6 Industries 3 3 3 -2 X
In 7 Industries ce e AU | Cen
In 8 Industries b
In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries

&
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Table 18a .

R -

P

Suﬁmary of Portfolio Compositions;of Power Policies Managing 8
Equal-Weighted Industries, With Leverage, 1934-86
(32 quarter. estimating period, simple probability assessment approach)

In
4n
- In

Number of , Powers
Times in: .75 -50 =30  -15 .-10 -5 2 0 .5 1
- éu "
Basic Industries 27 30 33 37 38 38 39 40 36 16
Capital Goods 15 16 19 20 20 26 - 25 18 13 6.
Construction T . 1 1 1 3 10 14 13+ 33
Consumer Goods 47 47 49 48 45 43 39 . 39 30 18
Energy 113 116 121 = 124 123 119 119 - 105 -102 71
Finance : . 14 15 15 16 19 22 28 24 19 13
Transportation 18 .19 22 25 26 26 29 41 44 48
Utilities 87 87 88 88 89 87 . 63 24 16 * 10
=

Lending 212 212 212 190 181 154 95 29 ... ...
Borrowing A .. v e e 11 27 34 103 160 199 206
Neither e .o “ei e 11 4 24 14 23 13 6
Max. Lent (%) - 100 99 99 97 96 93 85 48
Min. Lent(%) . 67 51 19 1 21 1 1 1
Loss Quarters 23 29 35 43 52 67 74 80 82 83
In O Industries 2 e “e .o ee e e . cee T ee
In 1 Industry 116 113 101 92 89 89 . 95 129 157 209
In 2 Industries 77 80 86 93 98 94 94 73 49 3
In 3 Industries 17 19 25 27 24 29 23 10 6
In 4 Industries - e - e 1
In 5 Industries _ ‘

6 Industries Cen . e “e Cee e e

7 Industries

8 Industries

k»-—
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Summary of Portfolio Compositions of Power Policies Managin
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Table 18b

-5

Value-Weighted Industries, With Leverage, 1934-86

(32 quarter estimating period, simple probability assessment approach)

Number of Powers

Times in: -75 -50  -30 -15 -10 -5 -2 0 .5 1
Basic Indudstries 3 41 42 46 46 47 40 33 28 11

Capital Goods 53 55 59 64 65 66 64 60 58 47

Construction 3 4 5 5 5 5 7 7 8- 20°

Consumer Goods - 51 53 55 54 51 b4 38 24 17 7

Energy 101 111 120 129 129 128 ~122 107 92 64

Finance 18 18 19 21 22 28 - 31 21 16 13

Transportation 31 32 34 38 38 38 40 42 - 41 40

Utilities 84 85 90 91 90 78 60 23 15 8

Lending 212 212 212 183 181 152 100 42 13 2

Borrowing ‘e 19 29 40 94 147 173 190

Neither A 10- 2 20 18 23 26 20

Max. Lent (%) 100 100 100 100 100 100 100 100 100 - _100

Min. Lent(%) 62 43 - 6 1 14 1 2 1 11 100
. Loss Quarters 22 27 33 ?7 52 ' 61 72 79 79 77
~.In 0 Industries 14 8 5 3 3 3 3 2 2 2

‘In 1 Industry 79 76 67 62 61 60 69 120 153 210 ®

In 2 Industries 71 73 77 70 72 81 90 76 49

In 3 Industries 38 43 49 63 64 61 47 12 8

In 4 Industries; 10 12 14 13 11 6 3 1

In 5 Industries . 1 1 1 1

In 6 Industries -

In 7 Industries. -

In 8 Industries

"“[‘24
= 7
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rTable 19a

Summary of Portfolio Compositions of Power Policles Managing 24
Equal-Weighted Industries, With Leverage, 1934-86
(32 quarter estimating period, simple probability assessment approach)

Number of Powvers

Times in: -75 -50 ~ -30 -15 -10 -5 -2 0 .5 1
Banks & Fin. Serv. ... ces e ce ces 1 3

Chemicals, R. & P. ... .. - . e - c - C -
Construction 16 18 20 22 22 22 27 27 29;» 31
Fabricated M.P. 0 e e e cen e cu .
Food , 3 3 3 3 3 3 Y . e
Insurance 48 50 54 55 55 54 26 15 13 2
Machinery 3 3 3 3 4 4 2 -1 3
Metals 1 2 2 2 2 2 5 1 1 ..
Mining 42 . 55 66 73 74 77 75 69 58 12
0il & Gas Expl. 61 63 66 71 72 74 78 75 64 41
Paper & Wood 4 7 - 7 7 7 8 8 11 10 .
Petroleum & Coal 47 59 60 58 58 50 34 9 '3 ..
Railroads & Truck, 1 2 6 7 8 9 10 9 10: 9
Real Estate 22 23 24 26 28 34 35 18 5 3
Retail Tr., Food 50 50 51 53 49 40 31 3 ce
Retail Tr., Others ... 1 1 1 2 2 3 2 2 ...
Services, Leisure 18 18- 20 24 27 31 39 52 55 50
Services, Others 36 38 39 & 39 38 38 34 34 19 3
Textile 2 2 2 2 2 2 2 - R -
Tobacco 82 85 87 91 90 88 84 64 41 16
Transportation 25 27 32 33 33 33 35 32 29 22
Transportation Eq. 1 1 2 2 2 2 2 1 1 1
Utilities A 47 48 48 48 47 34 14 e Ce ...
Wholesale Tr. 13 15 22 25 28 30 31 39 45 33
Lending 212 212 209 183 180 137 87 21 e ...
Borrowing e ce ce 23 31 54 114 172 202 208
Neither 7 - e 3 6 1 21 11 19 10 4
Max. Lent (%) 100 99 99 97 95 92 82 39

Min. Lent(%) 26 4 19 1 4 1 1 2

Loss Quarters 23 33 35 51 54 68 74 80 87 93
In O Industries 4 ce ce e - . e ce e .o
In 1 Industry 47 28 17 9 9 10 16 56 93 201"
In 2 Industries 79 87 74 70 66 67 75 93 84 11
In 3 Industries 28 40 56 62 61 64 81 37 19 A
In 4 Industries 38 38 45 - 46 54 56 29 22 11

In 5 Industries 15 18 18 24 21 12 11 3 4

In 6 Industries 1 1 2 1 1 3 ... 1 1

In 7 Industries . ce e . N .o ..

----------

In 24 Industries
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///yy § Table x/; B | ,/[

\ Summary of Portfolio CompositionS\Sx Power Policies Managing 24 '
Y Value-Weighted Industries th Leverage, 1934-86 :
632 quarter estimating period, simple probability assessment approach)

Number "h\t: Powers ' :
Times in: ™— -75 -50 -30 -15 -10 -5 -2 0 ) 1
Ty

Banks & Fin. Serv. ... e ee e ce A e e . e
Chemicals, R. & P. 19 24 26 27 26 23 21 21 15 1
Construction 3 4 6 7 7 8 10 14 13 9
Fabricated M.P. 2 2 2 2 2 2 1 . cen
Food 5 5 5 5 5 5 5 1 ce ce
Insurance 41 41 43 45 44 40 27 11 13 4
Machinery 9 12 13 15- 15 16 14 13 12 10
Metals . e S 1 1 ... P
Mining 5 9 11 12 13 13 12 2 e
0il & Gas Expl. 87 90 93 97 98 99 99 81 62 38
Paper & Wood 5 6 6 8 10 19 21 14 11 2
Petroleum & Coal 40 47 50 54 53 48 2 5 .
Railroads & Truck. 2 2 2 2 2 2 1 e - -
Real Estate 44 49 51 52 54 56 55 50 32 23
Retail Tr., Food 67 68 68 68 67 . 62 51 12 7 6
Retail Tr., Others 13 16 17 17 18 17 10 4 2 1
Services, Leisure 20 28 33 43 45 47 51 50 50 47
Services, Othérs 51 52 52 . 54 52 51 52 51 48 40
Textile 8 9 97 10 10 10 , 8 7 ... ce
Tobacco 93 97 101 101 97 93 90 T4 49 21
Transportation . 26. 27 - 27 28 28 . 28 29 26 21 14
Transportation Eq. 29 30 30 27 28 28 26 21 25 19
Utilities 39 38 37 21 -17 16 14 5 1 1
Wholesale Tr. : 4 - 6 6 8 8" 9 6 4 2 8
Lending 204 200 188 181 176 140 87 . 8 c ..
Borrowing ce 1 15 31 31 51 109 173 201 2006
Neither 8 11 9 o 5 21 . 16 31 11 6
Max., Lent (%) 100 99 98 97 95 91 82 42
Min. Lent(s) 4 1 3 23 6 | 5 2

" Loss Quarters 32 36 41 52 58 69 74 86 92 87
In O Industries S | e e e . e R e A e
In 1 Industry 45 34 19 13 12 9 10 45 95 184
In 2 Industries 61 57 64 54 53 59 72 96 86 25
In 3 Industries 42 45 48 58 57 57 67 59 27 2
In 4 Industries 21 31 37 44 53 51 47 7 4 1
In 5 Industries 22 20 21 28 27 28 10 5 .
In 6 Industries 16 21 18 13 7 6 5 .
'In 7 Industries 3 3 4 2 3 2 1
In 8 Industries 1 | 1 . e ... e
In 9 Industries )

In 24 Industries

186
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Table 20a

Summary of Portfolio Compositions of Power folicles Managing 12
Equal-Weighted Industries, With Leverage, 1936-86
(28 quarter estimating period, simple probability assessment approach)

Number of ) o Powers : ,
Times in: -75 - -50 -30 -15 -10 -5 -2 0 %5 1
Petroleum 95 100 103 105 106 109 105 93 72 50
Finance & R.E. 9 9 9 10 10 14 17 13 8 7
Consumer Durables - 1 1 3 5 5 7 7 7 8 6
Basic Industries 17 19 22 25 25 25 26 24 22 1
Food & Tobacco 27 28 29 31 31 31 25 15 9 1
Construction 6 6 6 8 9 12 12 6 8 18
Capital Goods 8 10 12 13 13 13 10 7 6 1
Transportation 13 19 22 24 26 26 . 33 43 44 45
Utilities - : 66 67 70 73 73 69 35 9 7 3
Textiles & Trade 6 6 6 7 8 8 11 8 7 6
Services 71 75 79 81 78 76 74 82 73 47
Leisure 35 37 39 37 _. 38 39 ° 40 40 31 21
.y -
Lending 204 204 193 177 171 150 82 16 5 1
Borrowing . ... ce 26 30 42 111 168 187 195
Neither e A 11 1 3 12 11 20 12 8
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 49 23 1 14 7 2 1 3 38 100
Loss Quarters 22 25 32 44 52 59 65 76 77 79
In O Industries 8 5 3 1 -1 1 1 1 1 1
In 1 Industry 84 75 59 57 55 56 67 85 124 200
In 2 Industries 69 74 89 81 82 74 84 95 66 3
In 3 Industries 40 46 49 60 61 67 48 20 13
In 4 Industries 3 4 4 5 5 6 4 3

In 5 Industries
In 6 Industries
In 7 Industries
In 8 Industries
In 9 Industries
In 10 Industries
In 11 Industries
In 12 Industries
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Table 20b

‘ Summary of Portfolio Compositions of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1934-86
(28 quarter estimating period, simple probability assessment approach)

Number of Powers

Times in: -75 -50 -30 -15 -10 -5 7 -2 0 ) 1
. Petroleum ~ 83 90 9 - 97 99 98 95 56 417
Finance & R.E. 11 12 12 16 17 17 12 4 2
Consumer Durables 6 12 14 21 25 30 29 23 25

Basic Industries 28 32 33 33 32 29 22 15 10

Food & Tobacco 33 36 . 36 36 32 25 23 13 8
Construction 10 .10 10 10 10 11 11 13 16
Capital Goods 44 45 46 47 47 44 4 42 37
Transportation 17 19 20 20 21 21 21 15 13
Utilities : 62 62 63 61 53 37 24 13 13
Textiles & Trade 33° 34 34 35 35 34 28 15 12
Services 77 < 81 83 84 86 84 79 76 67
Leisure 16 17 19 23 23 26 25 25 19
Lending 204 202 183 171 169 139 82 26 12 3
Borrowing - - e 3 29 31 49 106 155 175 190
Neither .. 2 18 4 4 16 16 23 17 11
Max., Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 8 3 1. 21 2 3. 3 2 3 100
Loss Quarters 24 25 32 46 51 59 67 74 74 73
In O Industries 12 7 6 4 4 4 3 3 3 3
In 1 Industry 69 61 56 55 53 51 - 60 112 145 186
In 2 Industries 57 63 65 62 63 74 84 71 46 15
In 3 Industries. 32 36 39 45 48 51 48 16 8

In 4 Industries . 29  31- 30 24 24 17 72 2

In 5 Industries ' 5. 5 7 11 1 6 2

In 6 Industries S 1 1 3 1 1

In 7 Industries . ce ... e Ce Do ..

In 8 Industries .. - - - ca . oo

In 9 Industries

In 10 Industries e e .. cen c. .
In 11 Industries e .. . e ... ..
In 12 Industries
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Table 2la

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1936-86
(40 quarter estimating period, simple probability assessment approacﬁ)’

2

Number of ) Powers . .
Times in: .75  -50 -30 -15 -10 - -5 .° -2 0 .5 1
Petroleum 109 111 114 114 114 112 109 97 74 59
Finance & R.E. 20 20 20 21 21 24 28 19 15 6,
Consumer Durables 1 1 1 1 1 3 6 6 9 16
Basic Industries 23 27 30 31 33 32 32 34 32. - 6
-Food & Tobacco 42 45 47 51 51 51 46 12 2 ..
Construction 3 3 4 5 5 8 6 5 6 17
Capital Goods 7 10 10 11 11 11 11 8 4 -
Transportation 7 8 10 10 10 11 15 39 42 40
Utilicies 73 73 73 73 73 73 59 15 6 3
Textiles & Trade 12 - 12 12 13 13 13 11 5 1 7
Services 60 65 - 68 74 77 77 79 70 62 36
Leisure 21 21 21 22 22 24 29 38 30 24
Lending ., 204 204 201 189 183 144 98 25 1 “en
Borrowing - .. . 13 17 43 94 152 188 197
Nedther cee Lt 3 2 4 17 12 27 15 7
Max. Lent (%) 100 100 100 99 99 97 95 84 69

Min. Lent(%) 57 36 2 4 3 2 1 1 69

Loss Quarters 17 22 32 48 52 57 70 79 77 81
In .0 Industries 3 .1 1 . e .. . ca . ce
In 1 Industry 84 74 67 = 62 57 55 57 100 136 194
In 2 Industries 67 76 76 74 80 80 79 70 57 10
In 3 Industries 42 44 51 58 57 57 57 28 11

In 4 Industries 6 7 7 8 7 7 10 6

In 5 Industries 2 2 2 2 3 5 1

In 6 Industries

In 7 Industries

In 8 Industries .

In 9 Industries e

In 10 Industries
In 11 Industries
In 12 Industries
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Table 21b

Summary of Portfolio Compositions of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1936-86
(40 quarter estimating period, simple probability assessment approach)

Number of » Powers .
Times in;: -75 -50. -30 -15 -10 -5 -2 0 .5 1
Petroleum 108 111 117 121 124 123 117 281 54 34
Finance & R.E. 4 4 5 5 9 19 13 6 - e
Consumer Durables 18 25 . 31 41 42 46 45 43 37 25
Basic Industries 26 29 32 33 29 24 20 10 7
Food & Tobacco 23 25 29 26 28 28 24 11 -3 e
Construction 1 5 6 7 8 8 9 14 16 22
Capital Goods 53 57 58 60 62 69 70 64 55 43
Transportation 1 2 3 3 3 3 3 4 2 Ce
Utilities 66 68 70 70 70 46 32 6 3 4
Textiles & Trade 34 38 41 42 42 43 43 16 11 5
Services 71 74 77 79 80 85 83 72 63 60
Leisure 11 15 16 19 19 19 23 25 26 24
Lending 204 204 195 185 181 139 101 46 18 2
Borrowing . i c 16 18. 40 . 83 138 159 185
Neither e 9 3 5 25 20 20 27 17
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 45 19 1 2 14 1 1 7 1 100
Loss Quarters 17 23 32 39 45 58 66 n 71 74
In © Industries 22 10 7 5 ] 3 3 .3 3 2
In 1 Industry 53 53 43 38 37 33 31 92 139 187
In 2 Industries 61 63 :65 63 64 64 86 76 51 15
In 3 Industries 39 47 53 62 64 71 60 25 8
In &4 Industries 21 23 28 27 27 27 21 7 3
In 5 Industries 8 7 7 6 5 5 3 1
In 6 Industries ce 1 1 3 2 1
In 7 Industries e .. .. .. 2
In 8 Industries
In 9 Industries
In 10 Industries
In 11 Industries
In 12 Industries

<
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Table 22a

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1934-86

(32 quarter estimating period, inflation adapter approach)

Number of , Powers .
Times in: - -75 -50 -30 -15 -10 -5 -2 0 250 1
Petroleum 89 91 - 97 97 8 96 96 82 68 58
Finance & R.E. 9 9 9 9 1 13 20 11 4 1
Consumer Durables 2 2 2 2 2 2 2 2 4 5
Basic Industries 19 25 26 27 27 27 27 31 5
Food & Tobacco 36 40 42 43 43 43 35 13 . 8 ce.
Construction 6 6 6 7 .17 8 7 3 10 24
Capital Goods 9 9 9 9 9 10 9 9 6 3
Transportation 7 10 12 12 13 14 20 28 30 30
Utilitlies 71 72 73 73 73 67 42 25 14
Textiles & Trade 4 4 4 4 5 5 8 7 6 14
Services 66 70 74 78 77 74 74 63 56 38
Le{sure 22 26 27 30 31 30 35 34 26 20
Lending 212 212 209 191 181 166 99 44 19 14
Borrowing . 16 20 37 103 149 183 189
Neither 3 5 11 9 10 19 10 9
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 52 28 2 20 12 3 7 % 42 100
Loss Quarters 21 26 31 37 42 55 65 74 75 79
In O Industries 22 18 15 14 14 14 14 14 14 14
In 1 Industry 79 68 64 59 58 64 72 105 137 188
In 2 Industries 73 83 83 88 87 82 82 81 58 10
In 3 Industries 37 42 49 48 48 47 37 11 2
In & Industries 1 1 1 3 5 5 7 1 1
In 5 Industries
In 6 Industries
In 7 Industries
In 8 Industries
In 9 Industries
In 10 Industries
In 11 Industries s

Industries .
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Table 22b

Summary of Portfolio Compositions of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1934:86

(32 quarter estimating period, inflation adapter approach)

Number of Powers _
Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum 73 80 83 83 87 87 86 59 48 39
Finance & R.E. 9 10 10 10 11 13 11 2 1 1
Consumer Durables 15 19 23 26 28 31 31 32 33 23
Basic Industries 28 28 30 30 30 27 18 10 6 ..
Food & Tobacco 35 36 38 38 38 34 34 23 19 5
Construction 8 11 13 14 15 15 14 16 20 18
Capital Goods 34 36 38 41 41 38 37 40 K31 27
Transportation h 4 6 7 7 7 7 1 .. ..
Utilities 56 58 59 61 58 40 21 10 6 ‘9
Textiles & Trade 21 22 24 24 24 23 20 14 11 8
Services. 72 75 78 79 80 74 72 61 57 53
Leisure : 20 21 22 23 23 25 27 30 22 17
Lending 212 212 201 185 178 157 103 56 34 2]
Borrowing ' e 18 27 41 93 144 163 180
Neither 11 9 7 14 16 12 15 11
Max. ‘Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 36 4 10 4 9 1 1 1 1 100
Loss Quarters 24 28 36 47 54 59 63 69 68 67
In O Industries 33 25 22 22 22 21 .21 21 21 21
In 1 Industry 72 72 67 65 62 63 66 104 139 182
In 2 Industries 51 5S4 53 52 54 56 75 68 42 9
In 3 Industries 32 34 39 37 40 52 38 18 9

In 4 Industries 16 18 22 27 23 17 12 1 1

In 5 Industries 7 8 8 7 7 3

In 6 Industries 1 1 1 1 3

In 7 Industries 1 1

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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Table 23a

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1934-86
(32 quarter estimating period, sum-of-the-digits

probability assessment approach)

Number of Powers

Times in: -75 -5 -30 -15 " -10 -5 -2 0 .5 1
Petroleum 94 99 104 105 106 105 102 89 73 49
Finance & R.E. - 16 16 17 19 21 22 19 -20 12
Consumer Durables 1 1 1 2 2 2 2 7 12 17
Basic Industries 15 21 24 29 30 31 31 38 35 7
Food & Tobacco 43 45 47 - 46 46 44 38 23 14 4
Construction 4 7 7 15 19 21 14 6 9 20
Capital Goods 7 9 10 10 13 13 13 6 2 ...
Transportation 26 28 29 29 29 30 33 34 34 34 .
Utilicies 72 72 72 73 73 63 41 15 7 6
Textiles & Trade 3 4 4 5 6 7 5 8 10 7
Services 60 68 72 72 72 68 68 67 60 44
Leisure 39 40 43 39 Ky 37 37 40 35
Lending 212 212 205 181 177 152 86 23 4 -3
Borrowing e 26 32 51 111 173 199 204
Neither 7 5 3 9 15 16 9 5
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 55 33 1 17 8 1 6 1 84 100
Loss Quarters 26 31 36 51 57 68 77 81 82 86
In O Industries 6 4 4 4 3 3 3 3 3 3
In 1 Industry 84 68 61 56 56 56 72 97 132 199
In 2 Industries 75 85 84 86 83 92 89 82 62 10
In 3 Industries 42 48 51 50 52 44 39 28 13

In 4 Industries 5 7 12 14 14 14 9 2 2

In 5 Industries 2" 4 3

In 6 Industries

In 7 Industries

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries

28 -
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Table 23b

Summary of Portfolio Compositiohs of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1934-86
(32 quarter estimating period, sum-of-the-digits

probability assessment approach)

Number of Powers

Times in: -75 -50 -30 -15 -10 -5 -2 0 .9 1
Petroleum 97 101 105 110 110 110 101 65 53 36
Finance & R.E. 11 11 12 12 14 15 16 6 4 e
Consumer Durables 10 13 19 27 30 34 32 34 31 20
Basic Industries 21 24 27 27 25 22 18 13 8 2
Food & Tobacco 46 48 48 » 48 50 45 35 26 15 6
Construction 7 11 14 14 16 16 17 17 18 23
Capital Goods 40 41 42 44 45 48 45 38 30 19
Transportation 18 19 19 20 21 21 20 13 11 8
Utilicies : 62 65 65 60 51 36 30 22 23 13
Textiles & Trade 23 28 29 30 30 29 24 17 15 9
Services 82 88 94 97 97 94 90 81 75 67
Leisure 22 23 26 27 29 31 32 30 29 29
Lending 212 212 191 180 172 147 85 29 11 4
Borrowing cee 31 34 55 108 160 182 200
Neither 21 1 6 10 19 23 19 8
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) - 46 19 K| 4 7 2 2 2 1 100
Loss Quarters 29 32 40 49 58 65 72 73 72 77
In O Industries 12 8 5 5 5 4 4 4 4 4
In 1 Industry 57 46 38 31 29 31 39 88 130 184
In 2 Industries 77 84 88 89 90 93 103 91 55 24
In 3 Industries 38 41 42 50 52 55 51 24 20

In 4 Industries 26 30 36 29 29 26 13 5 3

In 5 Industries 2 3 2 7 5 K| 2

In 6 Industries 1 1 2

In 7 Industries

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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‘Table 24a

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1934-86

(all-of-history simpleprobability assessment approach)

Number of Powers
Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum 124 143 150 153 155 156 156 150 89 9
Finance & R.E. cen .. - .. e
Consumer Durables .. e . ce e 1 2 4 9 208
Basic Industries- 34 46 63 80 87 105 115 202 201
Food & Tobacco 87 96 102 111 112 113 111 37 7 ..
Construction .. .. .. e .. 5
Capital Goods 2 2 3 3 3 2 ..
Transportation 1
Utilities
Textiles & Trade ce e ce “e. e . .. ..
Services 101 138 157 172 175 180 181 173 148
Leisure
Lending 212 212 212 212 212 212 212 51 5 cen
Borrowing 118 196 205
Neither 43 11 7
Max. Lent (%) 100 99 99 98 97 94 89 65 28
Min. Lent(%) 97 96 94 88 82 68 35 2 5
Loss Quarters 15 17 18 25 31 50 64 80 82 83
In O Industries 6 ce e e . .. e e . -
In )1 Industry 93 65 41 25 23 18 17 20 41 200
In 2 Industries 86 82 82 71 65 57 53 45 105 10
In 3 Industries 27 64 87 112 117 122 124 132 60 2
In 4 Industries 1 2 3 7 15 18 15 6
In 5 Industries
In 6 Industries

“"In 7 Industries
In 8 Industries
In 9 Industries g S .
In 10 Industries .
In 11 Industries
In 12 Industries
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Table 24b »

Summary of Portfolio Compositions of Power Policies Managing 12
- Value-Weighted Industries, With Leverage, 1934-86
(all-of-history simpleprobability assessment approach)

Number of ' - Powers - ‘ i
Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum 80 94 122 131 131 133 136 102 59 9

Finance & R.E. e e e .o .o e .. ces N .o
Consumer Durables 18 52 79 100 108 120 133 165 191 208

Basic Industries 18 23 29 35 38 39 l8 32 11

Food & Tobacco 74 82 93 97 98 98 98 47 13 R
Construction e cen e e .. “e “ee “e .. 5
Capital Goods . 69 78 86 92 92 93 91 - 92 65
Transportation . . ce e T e ca P AN

Utilities e 1 4 . 5 7 8 7 5

Textiles & Trade .. e “en .o e e .. ce Ce
Services Ce 4 55 128 137 141 142 136 77
Leisure .o e ce e “en e - N 1
Lending 212 212 212 212 212 212 212 - 70 13 4
Borrowing cee e ce e ce cee ce 87 174 199
Neither ... 55 25 9
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 97 95 92 85 78 59 19 1 4 100
Loss Quarters 15 16 19 27 33 47 58 67 74 77
In O Industries 22 9 7 6 5 5 4L 4 4 4
In 1 Industry 125 93 47 26 23 22 18 18 67 194
In 2 Industries 61 91 86 54 52 45 L6 61 82 14
In 3 Industries 4 17 43 63 60 61 61 81 51

In 4 Industries Cee 2 25 51 58 60 64 * 44 7

In 5 Industries .. e 4 11 12 17 18 4 1

In 6 Industries ... ... e 1 2 2 1

In 7 Industries '

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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. Table 25a
Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1934-86
(32 quarter estimating period, disaster state scenariolJ = 1,
simpleprobability assessment approach)

Number of \ : Powers

Times in: -75  -50 -30 -15 -10 . -5 -2 0 .5 1
Petroleum 96 101 102 103 104 103 105 101 90 70
Finance & R.E. 9 9 9 9 11 12 14 13 9 2
Consumer Durables e e . e . 1 2 3 5 6
Basic Industries 26 30 30 31 32 32 33 33 33 5
Food & Tobacco 17 18 20 20 20 21 18 8 4 1
.Construction 6 7 8 A 8 8 9 3 9 23
Capital Goods 8 8 9 9 9 9 9 7 6 3
Transportation: 11 15 18 21 22 22 26 35 34 38 .-
Utilitles 61 62 63 64 64 62 38 14 11 4
Textiles & Trade 6 8 g8 - 8 8 9 9 5 4 10
'Services 62 65 68 74 76 72 71 72 63 50
Lelsure 20 ~ 22 22 23 22 24 24 21 15 7
Lending 212 212 208 189 185 178 111 48 8 . e
Borrowing ce - e 21 23 32 80 141 186 200
Neither - ... 4 2 4 2 21 23 18 12
Max. Lent (%) 100 100 99 99 98 97 93 80 60

Min. Lent(%) 54 31 2 28 5 8 2 1 1

Loss Quarters 21 26 30 39 46 59 69 79 80 83
In O Industries 6 1 e ‘e . ce e e S e e
In 1 Industry 123 115 ° 109 101 100 99 108 129 151 205
In 2 Industries 51 59 62 66 66 67 66 63 51 -7
In 3 Industries 31 36 40 43 42 42 34 . 20 10

In 4 Industries 1 1 1 2 4 4 4

In 5 Industries

In 6 Industries

In 7 Industries

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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Table 25b

Summary of Portfolio Compositions of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1934-86

(32 quarter estimating period, disaster state scenariolJ = 1,
simpleprobability assessment approach)

Number of Powers

Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum 75 81 86 90 89 90 90 64 53 40
Finance & R.E. 5 5 5 "6 6 8 5 1 Ce ce
Consumer Durables 13 18 20 27 31 i1 29 30~ 30 24
Basic Industries 20 20 20 22 23 17 12 9 9 1
Food & Tobacco 21 24 23 23 22 18 13 7 6 3
Construction 6 10 15 16 17 18 17 18 19 20
Capital Goods 37 40 43 46 46 42 41 41 41 35
Transportation 10 11 12 13 13 13 13 10 .9 6
Utilities 52 53 55 55 52 31 23 3 12 10
Textiles & Trade 21 21 23 23 247 25 23 2 10 5
Services 68 71 73 75 74 74 72 74 64 57
Leisure 15 19 20 - 21 22 22 22 22 17 13
Lending 212 212 195 185 181 175 117 63 39 10
Borrowing . 23 27 34 71 133 147 183
Neither 17 4 4 3 24 16 26 19
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(s) 45 18 6 2 18 8 1 4 5 100
Loss Quarters 22 29 36 40 48 53 62 75 74 73
In O Industries 34 20 11 11 10 10 10 10 10 10
In 1 Industry 91 97 97 86 82 80 84 115 137 - 190
In 2 Industries 41 46 52 59 64 73 83 76 62 12
In 3 Industries 23 21 23 24 26 34 30 10 3

In 4 Industries 17 22 23 23 23 14 5 1

In 5 Industries 3 3 3 6 4 1

In 6 Industries 3 3 3 2 2

In * 7 Industries 1 1

In 8 Ipdustries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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Table 26a

Summary of Portfolio Compositions of Power Policies Managing 12
Equal-Weighted Industries, With Leverage, 1934-86

(32 quarter estimating period, disaster state scenariolJ = 6,
simpleprobability assessment approach) '

Number of Powers

Times in: -75 -50 -30 -15 -10 -5 -2 0 .9 1
Petroleum 42 47 54 57 56 55 55 54 53 42
Finance & R.E. 6 6 6 6 6 6 __ 8 7 7 7
Consumer Durables .. .. . 1 1 "1 1 1 2 ..
Basic Industries 3 4 4 9 12 14 14 14 14 9
Food & Tobacco 6 6 7 8 8 9 9 8 6 4
Construction 4 5 5 16 16 17 17 15 16 23
Capital Goods cen ce . “o . “os ce .. .
Transportation ce 4 b 9 11 12 12 15 17 20
Utilities 33 34 34 35 35 35 33 13 8 ..
Textiles & Trade 4 4 6 6 7 7 8 8 6 2
Services 37 39 43 46 47 46 47 L4 46 40
Leisure 1 2 3 3 3 4 4 4 4 1
Lending 212 212 212 191 189 187 178 146 116 66
Borrowing 13 21 23 32 51 77 127
Neither 8 2 2 2 15 19 19
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 61 42 4 1 44 3 17 3 3 100
l.oss Quarters 12 12 19 28 33 38 46 51 55 61
In 0 Industries 117 107 98 75 69 67 66 66 66 66
In 1 Industry 62 68 73 89 94 93 95 112 114 144
In 2 Industries 26 29 31 38 40 43 41 31 31 2
In 3 Industries 6 7 9 9 8 % 9 3 1

In 4 Industries 1 1 1 1 1 ee 1

In 5 Industries

In 6 Industries

In 7 Industries

In 8 Industries -,

In 9 Industries

In 10 Industries

In 11 Industries

In 12 Industries
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Table 260

Summary of Portfolio Compositions of Power Policies Managing 12
Value-Weighted Industries, With Leverage, 1934-86

(32 quarter estimating period, disaster state scenarioJ = 6,

simpleprobability assessment approach)

Number of Powers

Times in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum 30 32 34 39 40 43 41 33 31 16
Finance & R.E. 3 3 3 3 3 4 4 2 ... ..
Consumer Durables .~ 9 9 10 12 12 13 13 13 14 13
Basic Industries ' 12 12 12 13 13 9 8 3 2 .
Food & Tobacco 22 22 22 20 20 17 9 6 5 4
Construction e 1 1 3 4 4 7 6 7 10
Capital Goods 6 9 10 13 14 15 8 e .. .
Transportation N 2 2 2 2 2 2 2. 3 2
Utilities ' 38 38 38 36 32 22 8 6 5 3
Textiles & Trade 1 1 1 1 1 1 1 2 3 1
Services - 50 55 55 56 57 58 59 58 56 56
Leisure 4 5 7 9 9 9 9 9 8 7
Lending 212 212 207 189 188 180 176 146 121 101
Borrowing .. 16 23 23 33 46 75 100
Neither - 5 7 1 9 3 20 16 11
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 54 32 1 31 5 27 5 1 9 100
Loss Quarters 11 13 16 20 22 27 33 35 36 40
In O Industries 119 111 108 106 106 104 102 101 101 101
In 1 Industry 52 58 60 56 55 55 65 83 89 110
In 2 Industries 11 12 13 19 21 22 33 27 21 1
In 3 Industries 22 20 18 18 16 26 10 1 1

In 4 Industries 5 8 9 8 10 5 2

In 5 Industries 3 3 4 3 2

In 6 Industries 2 2

In 7 Industries

In 8 Industries

In 9 Industries

In 10 Industries
In 11 Industries
In 12 Industries
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Table 27a

Summary of Portfolio Compositions of Power Policies Managing 12

Equal-Weighted Industries, With Le

(32 quarter estimating period, dis

rage, 1934-86
state scenarioJ = 12,
simpleprobability assessment approach)

Number of Powers

Times 1in: -75 -50 -30 -15 -10 -5 -2 0 .5 1
Petroleum [ 4 7 8 8 10 10 9 9 7
Finance & R.E. 6 6, 6 6 6 6 6 5 5 5
Consumer Durables .. e .. e .. .. ..

Basic Industries 1 1 1 1 1 "2 1 ..
Food & Tobacco .. .. .. e - .. - .. .. 1
Congtruction 5 5 5 6 8 8 8 7 7 9
Capital Goods - .. - B
Transportation ce ce e ce ce cen 1 1 1 2
Utilities 29 31 31 31 31 31 31 18 16 7
Textiles & Trade .. e .o e .o . 1 1 1 e
Services 24 25 27 28 <29 28 28 26 25 25
Leisure

Lending 212 212 212 194 190 189 186 178 173 156
Borrowing 7 17 23 .23 31 33 44
Neither 11 5 3 3 6 12
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(s) 64 46 11 13 14 48 5 12 27 100
Loss Quarters 7 8 10 12 13 14 15 19 20 23
In O Industries 173 170 164 162 159 158 157 156 156 156
In 1 Industry 14 17 23 24 27 28 28 44 48 56
In 2 Industries 21 21 21 22 22 22 23 11 7

In 3 Industries 4 4 4 4 4 4 4 1 1

In 4 Industries

In 5 Industries

In 6 Industries

In 7 Industries

In 8 Industries

In 9 Industries

In 10 Industries

In 11 Industries

In 12 Industries
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Table 27b

Summary of Portfolio Compositions of Power Policies Managing 12
‘ Value-Weighted Industries, With Leverage, 1934-86
(32 quarter estimating period, disaster state scenariolJ = 12,

simpleprobability assessment approach)

*Number of

- Powers
Times in: -75 -50 -30 -15 - -10 -5 -2 0 .5 1
Petroleum 1 2 2 "3 2 3 2 2 2 2
Finance & R.E, 2 3 3 3 3 3 3 2 e ..
Consumer Durables 9 11 12 12 -12 13 12 12 10 9
Basic Industries 8 8 8 9 9 8 5 2 1 ..
Food & Tobacco 20 20 20 19 19 18 7 3 3 3
Construction ce e ce .. 1 ..
Capital Gooéds 4 4 4 5 4 2
Transportation cee e R e e e. .. .. .. ..
Utilities 34 35 35 28 24 22 9 ) 5 4
Textiles & Trade . “en .. e e e “e v “e “ee
Services 23 25 29 34 34 35 35 34 34 34
Leisure : )
Lending 212 212 212 191 189 185 180 176 175 160
Borrowing 8 21 23 24 32 33 46
Neither , 13 2 4 8 4 4 6
Max. Lent (%) 100 100 100 100 100 100 100 100 100 100
Min. Lent(%) 60 40 1 8 39 12° 24 P 27 100
Loss Quarters 5 7 7 9 9 13 15 16 16 16
In O Industries 175 172 168 161 161 160 160 160 160 160
In 1 Industry 4 7 11 18 18 18 33 hb 49 52
In 2 Industries 8 6 6 14 16 . 19 17 8 3
In 3 Industries 20 22 22 13 12 12 2 B
In 4 Industries 4 2 1 2 3 3 .
In 5 Industries 1 3 4 4 2
In 6 Industries
In . 7 Industries
In 8 Industries "
In 9 Industries
In 10 Industries
In 11 Industries
In 12 Industries

3~
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Table 28

 Paired t-tests : Selected Active Strategies Managing 12 Equal-Weighted
Industry Indices vs. Passive and Semi-Passive Strategies
(32 quarter estimating period, simple probability assessment approach)

Comparison C d o(d) t

Panel A : 1934-86, With LeVeragé~

Power -75 vs. Risk-free asgset .0022 .0107

3.04%*
Power -50 vs. Risk-free asset .0033 .0161 2.97%%
Power -30 vs. Risk-free asset -3 .0054 .0256 3.05%*
Power -5 vs. Portfolio V8, < .0019 .0519 .54
Power -2 vs. Portfolio V12 .0043 .0720 .86
Power 0 vs. Portfolio V20 , .0091 ..1022 . 1.30
Power 0 vs. Services : . 0040 .1063 .55
Panel B : 1966-86, With Leverage
Power -75 vs. Risk-free asset .0010 .0047 1.99%
Power -50 vs. Risk-free asset - , .0015 .0070 1.98%
Power -30 vs. Risk-free asset o . .0025 .0115- 1.97%
Power -30 vs. Portfolio V2 .0010 . .0115 .80
Power -15 vs. Portfolio V2 .0032 L0147 1.99%
Power -10 vs. Portfolio V4 : .0040 .0238 "1.54
Power -5 vs. Portfolio V8 . .0069 ©.0466 1.36
Power --2 vs. Portfolio V12 .0145 .0714 1.86%
T——Power -2 vs. Portfolio V14 .0153 .0809 1.73%
Power -2 vs. Portfolio E1l0 .0033 .0836 .36
Power O vs. Portfolio V20 .0263 L1151 1 2.10%
Power O vs. Portfolio El4 * .0109 .1101 .91
l Power O vs. Services ~ .0104 .1146 . .83
Power .5 vs.' Portfolio E18 .0026 " L1351 ‘ .17
W
o
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Table 28 (continued)

Comparison d a(d) t
Panel C : 1966-86, Without Leverage

Power -75 vs. Risk-free. asset .0010 .0047 1.99%
Power -50 vs. Risk-free asset .0015 .0070 1.98%
Power -30 vs. Risk-free asset .0025 .0115 1.97%
Power -30 vs. Portfolio V2 .0010 .0115 .80
Power -15 vs. Portfolio V2 .0032 L0147 1.99%
Power -10 vs. Portfolio V4 .0040 .0238 1.54
Power -5 vs. Portfolio V8 .0069 .0465 1,37
Power -2 vs. Portfolio V10 .0114 .0576 1.81*
Power -2 vs. Portfolio E8 .0033 .0649 .46
Power 0 vs. Petroleum .0073 .0729 .92
Power 0 vs. Finance & Real Estate .0059 .0889 .61
Power 0 vs. Construction .0048 .0898 A9
Power 0 vs. Capital Goods 20072 .0804 .82
Power 0 vs. Transportation .0092 .0929 .91
Power .5 vs. Petroleum .0068 .0749 .83
Power .5 vs. Finance & Real Estate .0053 0910 .54
Power .5 vs. Construction .0042 .0912 42
Power .5 vs. Capital Goods .0066 .0802 .76
Power .5 vs. Transportation .0087 .0939 .84
Power 1 vs. Petroleum .0058 .0779 .68
Power 1 vs. Finance & Real Estate .0043 .0923 .43
Power 1 vs. Construction .0032 .0924 .32
Power 1 vs. Capital Goods .0056 .0805 .64
Power 1 vs. Transportation .0077 .0943 74

* Significant at the 5% level.
** Significant at the 1% level.
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Paired t-tests

(32 quarter estimating period,

' Table 29

Industry Indices vs.

Passive Strategies

Selected Active Strategies Managing 12 Value Weighted

simple probability assessment approach)

Comparison d o(d) t
Panel A : 1966-86, With Leverage
~Power -75 vs. Risk-free asset .0007 .0048 1.42
Power -50 vs. Risk-free asset .0011 .0071 1.41
Power -30 vs. Risk-free asset .0018 .0116 1.40
Power -15 vs. Portfolio V2 .0019 .0178 .96
Power -10 vs. Portfolio V4 .0020 .0290 .65
Power -5 vs. Portfolio V6 - .0032 . 0449 .65
Power -5 vs. Utilities .0016 .0636 .23
Power -2 vs. Portfolio V12 .0058 .0808 .65
Power -2 vs. Finance & Real Estate .0014 .0886 .15
Power -2 vs. Capital Goods .0077 0879 .80
Power -2 vs., Transportation .0098 .0995 .90
Panel B : 1966-86, Without Leverage

Power -75 vs. Risgk-free asset . 0007 .0048 1.42
Power -50 vs. Risk-free asset .0011 .0071 1.41
Power -30 vs. Risk-free asset .0018 .0116 1.40
Power -15 vs. Portfolio V2 .0019 .0178 .96
Power -10 vs. Portfolio V4 .0020 .0290 .65
Power -5 vs. Portfolio V6 .0029 L0424 .63
Power -5 vs. Portfolio V8 .0023 .0522 .41
Power -2 vs. Portfolio V10 .0028 .0625 .41
Power -2 vs, Basic Industries .0046 .0708 .60

* Significant at the 5% level.
** Significant at the 1% level.
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Paired t-tests

Table 30a

: 12 vs. 8 Industry Universe, Equal-Weighted

(32 quarter estimating period, simple probability assessment approach)

1934 - 1986 _ 1966 - 1986
Strategy d o(d) € d o(d)
-. Panel A : With Leverage
Power -75 .0003 .0042 1.15 .8601 .0012 .57
Power -50 .0005 .0063 1.09 .0001 .0018 .56
Power -30 .0008 .0094 1.23 .0002 .0030 .55
Power -15 .0004 .0120 .52 .0003 .0057 .53
Power -10 .0006 .0123 .70 .0005 .0083 .51
Power -5 .0002 .0170° .20 .0006 .0144 .36
Power -2 .0006 .0279 .30 .0017 .0272 .58
Power O .0029 .0519 .81 .0015 .0460 .30
Power .5 .0046 .0681 .98 .0050 .0536 .85
Power 1 .0062 .0793 1.13 .0035 .0654 49
e Panel B : Without Leverage

Power -75 .0003 .0042 1.15 .0001 .0012 .57
Power -50 .0005 .0063 1.09 .0001 .0018 .56
Power -30 .’0008 .0094 1.2% .0002 .0030 .55
Power -15 .0001 .0084 .20 .0003 .0057 .53
Power -10 .0002 .0102 .23 .0005 .0083 .51
Power -5 .0002 .0160 .16 .0006 .0141 Jal
Power -2 .0010 .0228 .64 .0010 .0194 .49
Power O .0017 .0368 .66 .0018 .0314 .60
Power .5 .0005 .0374 .21 .0025 .0323 .70
Power 1 .0003 .0405 .10 .0023 .0363 .59
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Paired t-tests :

Table 30b ~

12 vs. 8 Industry Universe, Value-Weighted
(32 quarter estimating period, simple probability assessment approach)

1934 - 1986 _ 1966 - 1986
Strategy d o(d) t d o(d) -t
Panel A : With Leverage
Power -75 .0008 .0049 2.33% .0004 .0023 1.52
Power -50 .0012 .0073 2.32% .0006 .0034 1.51
Power -30 .0012 .0091 1.89% .0009 .0056 1.50
Power -15 .0012 .0141 1.24 .0017 .0107 1.46
Power -10 .0005 .0170 .41 .0024 .0154 1.43
Power -5 .0001 .0257 .03 .0032 .0232 1.26
Power -2 .0015 .0396 .57 .0058 .0402 1.32
Power O .0047 .0710 .96 .0058 .0686 .78
Power .5 .0068 .0980 1.00 .0030 .0879 .31
Power 1 .0068 .1373 .72 .0128 .1236 .95
Panel B : Without Leverage

Power -75 .0008 .0049 2.33% ..0004 .0023 1.52
Power -50 .0012 .0073 2.32% .0006 .0034 1.51
Power -30 .0012 .0091 1.89* .0009 .0056 "1.50
Power -15 .0002 .0119 .24 .0017 -.0107 1.46
Power -10 .0002 .0162 .21 .0024 .0154 1.43
Power -5 .0009 .0217 .58 .0030 .0193 1.43
Power -2 .0013 .0334 .57 .0043 .0292 1.34
Power 0 .0045 .0566 1.16 .0047 .0495 .87
Power .5 . 0044 .0648 .99 .0004 .0594 .68
Power 1 .0030 .0729

.60 -.0062 .0743 -.77

* Significant at the 5% level.
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Paired t-tests :

Table 3la

: L
12 vs. 24 Industry Universe, Equ&l-Weighted

(32 quarter estimating period, simple probability aqféssment approach)
Y

_ 1934 - 1986 ¢ 1966 - 1986
Strategy -d o(d) t //é . o(d) t
Panel A : With Leveré§A7
Power -75 -.0007 .0060 -1.75% -.0007 .0040 -1.51
Power -50 -.0010 .0086 -1.66% -.0010 .0059 -1.50
Power -30 -.0011 .0093 -1.69 -.0016 .0097 -1.48
Power -15 -.0014 .0162 -1.30 -.0029 .0186 -1.44
Power -10 -.0013 .0221 -.84 -.0041 .0269 -1.40
Power -5 -.0017 .0350 -.71 -.0047 L0454 -.96
Power -2 -.0031 .0546 -.82 -.0046 .0716 -.59
Power 0] .0047 .0846 .80 .0194 .0894 1.99%
Power .5 .0110 L1312 1.22 .0293 .1206 2.23*
Power 1 .0165 .1800 1.33 .0527 .1709 | 2.82%%
Panel B : Without Leverage

Power -75 -.0007 .0060 -1.75% -.0007 .0040 -1.51
Power -50 -.0010 .0086 -1.66% -.0010 .0059 -1.50
Power -30 -.0010 .0090 -1.66% -.0016 .0097 -1.48
Power -15 -.0010 .0153 -.91 -.0029 .0186 -1.44
Power -10 -.0012 .0209 -.81 -.0041 .0269 -1.40
Power -5 -.0013 .0296 -.64 -.0027 .0381 -.64
Power -2 .0004 .0432 .13 .0034 .0533 .58
Power 0] .0027 .0623 .64 .0131 .0630 1.90%
Power .5 .0052 .0823 .93 .0215 .0718 2.75%%
Power 1 .0046 .1001 .67 .0273 .0930 2.69%%

* Significant at
*%* Significant at

tﬁ% 5% level.
the 1% level.
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Paired t-tests

Table 31b

: 12 vs. 24 Industry Universe, Value-Weighted

(32 quarter estimating period, simple probability assessment approach)

1934 - 1986 .~ 1966 - 1986
Strategy d o(d) t d o(d)
Panel A : With Leverage ~<
“‘"/
Power -75 .0011 .0116 -1.44 .0001 .0035 .26
Power -50 .0006 .0113 -.82 .0002 .0052 .27
Power -30 .0001 .0152 -.11 .0003 .0086 .29
Power -15 .0000 .0230 ~-.01 .0006 .0167 .34
Power -10 .0003 .0267 -.19 .0011 .0243 .40
Power -5 .0005 .0373 .21 .0025 .0420 .54
Power -2 .0038 .0568 .97 .0080 .0708 1.04
Power O .0138  .0978 2.06% .0170 1179 1.33
Power .5 .0164 .1282 1.86% .0236 .1547 1.40
Power 1 .0204 .1613 1.84% .0298 .1904 1.43
Panel B : Without Leverage
Power -75 .0011 .0116 -1.44 .0001 .0035 .26
Power -50 .0003 .0113 -.83 .0002 .0052 .27
Power -30 .0003 .0145 .34 .0003 .0086 .29
Power -15 .0001 .0187 .07 .0006 .0167 .34
Power -10 .0003 .0238 .19 .0011 .0243 .40
Power -5 .0007 .0327 .32 .0026 .0392 .61
Power -2 .0037 .0483 1.11 .0064 .0604 .97
Power O .0064 .0723 1.28 .0094 .0926 .93
Power .5 .0051 .0723 1.02 .0075 - .0890 .77
Power 1 .0069 .0781 1.29 .0054 .0905 .55

* Significant at

the 5% level,
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Paired ¢t-tests :

Table 32a

- 12 Equal-Weighted Industry Indices

(simple probability assessment approach)

32 vs. 28 Quarter Estimating Period,

1936 - 1986 _ 1966 - 1986
Strategy d o(d) t d a(d)
Panel A : With Leverage
Power -75 -.0006 .0030 -2.93%% .0001 .0019 .72
Power -50 -.0009 .0044 =2,92%*% .0002 .0028 .73
Power -30 -.0011 L0064 -2 .48%* .0004 .0046 .75
Power -15 -.0018 .0111 -2.33% .0008 .0090 .80
Power -10 -.0016 .0140 -1.62 .0012 .0132 .85
Power -5 -.0023 .0224 -1.44 .0018 .0232 711
Power -2 -.0026 .0343 . -1.10 .0031 .0376 .76
Power O .0047 .0638 1.06 .0097 .0560 .59
Power .5 .0044 .0739 .86 .0019 .0590 .29
Power 1 -.0052 .0850 -.87 -.0016 .0748 .19
Panel B : Without Leverage

Power -75 -.0006 .0030 -2.93%% .0001 .0019 .72
Power -50 -.0009 .0044 -2.92%% .0002 .0028 .73
Power -30 -.0011 .0064 -2.48%% .0004 .0046 .75
Power -15 -.0012 .0098 -1.74% .0008 .0090 .80
Power -10 -.0014 .0135 - -1.49 .0012 .0132 .85
Power -5 -.0017 .0204 -1.20 .0015 .0225 .60
Power -2 .0012 .0300 .56 .0046 .0347 .21
Power O .0018 .0410 .63 .0041 .0399 .94
Power .5 .0004 .0451 .14 .0034 .0451 .70
Power 1 -.0039 .0437 -1.27 .0015 .0429 .33

* Significant at
*% Significant at

LY

the 5% level.
the 1% level.

\
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Table 32b

Paired t-tests : 32 vs. 28 Quarter Estimating Period,
12 Value-Weighted Industry Indices
(simple probability assessment approach)

i

_ 1936 - 1986 1966 - 1986
Strategy d o(d) t o(d) t

el

Panel A : With Leverage

Power -75 -.0005 .0054 -1.35 .0003 , .0018 1.34
Power -50 -.0006 .0061 -1.51 .0004 .0027 1.35
Power -30 -.0009 .0083 -1.52 .0007 .0045 1.37
Power -15 -.0013 .0113 -1.68% .0013 .0087 1.41
Power -10 -.0014 .0139 -1.48 .0020 .0128 1.45
Power -5 -.0012 .0224 -.76 .0035 .0240 1.33
Power -2 -.0004 .0326 -.19 .0047 .0375 1.15
Power O .0015 L0495 .43 .0030 .0489 .56
Power .5 .0021 .0653 .45 .0031 .0609 .46
Power 1 -.0044 .0687 -.92 -.0089 .0931 -.88
Panel B : Without Leverage
Power -75 -.0005 .0054 -1.35 .0003 .0018 1.34
Power -50 -.0006 .0061 -1.51 .0004 .0027 "1.35
Power -30 -.0008 .0066 -1.70* .0007 .0045 1.37
Power -15 -.0010 .0096 -1.46 .0013 .0087 1.41
Power -10 -.0010 .0129 -1.09 .0020 .0128 1.45
Power -5 .0000 .0203 .01 .0035 .0237 1.34
Power -2 .0013 .0280 .66 .0052 .0329 1.45
Power O -.0023 .0314 . -1.07 -.0012 .0333 -.34
Power .5 -.0046 .0386 -1.70%* -.0040 .0481 -.76
Power 1 -.0044 .0463 -1.34 -.0075 .0657 -.104

* Significant at the 5% level.
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Paired t-tests :

Table 33a

12 Equal-Weighted Industry Indices

(simple probability assessment approach)

32 vs. 40 Quarter Estimating Period,

1936 - 1986 1966 - 1986
Strategy d o(d) t d o(d)
Panel A : With Leverage
Power -75 .0004 .0033 1.67% .0003 .0020 1.28
Power -50 .0006 .0050 1.62 .0004 .0029 1.28
Power -30 .0010 .0077 1.85% .0007 .0048 1.28
Power -15 .0009 .0117 1.07 .0013 .0092 1.28
Power -10 .0011 .0158 1.01 .0019 .0133 1.28
Power -5 .0009 .0254 .51 .0038 .0238 1.47
Power -2 .0009 .0395 31 .0058 .0409 1.30
Power O .0044 .0663 .95 .0104 .0717 1.33
Power .5 . 0045 .0953 .68 .0079 .0982 .73
Power 1 .0010 .0935 .15 .0022 .0908 .22
Panel B : Without Leverage

Power -75 .0004 .0033 1.67% .0003 .0020 1.28
Power -50 .0006 .0050 1.62 .0004 .0029 .1.28
Power -30 .0010 .0077 1.85% .0007 .0048 1.28
Power -15 .0006 .0103 .90 .0013 .0092 1.28
Power -10 .0005 L0142 .49 .0019 .0133 1.28
Power -5 .0004 .0238 .22 .0039 .0237 1.50
Power -2 .0025 .0332 1.07 .0069 .0379 1.67%
Power O .0033 .0483 .97 .0042 L0474 .81
Power .5 .0006 .0500 .17 .0007 .0487 .13
Power 1 -.0022 .0518 -.62 -.0027 .0500 -.50

* Significant at the 5% level.
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Paired t-tests :

Table 33b

12 Value-Weighted Industry Indices
(simple probability assessment approach)

32 vs. 40 Querter Estimating Period,

1936 - 1986 _ 1966 - 1986
Strategy d o(d) t d o(d)
.Panel A : With Leverage
Power -75 .0006 .0033 2.37%% .0003 .0022 1.11
Power -50 .0008 .0050 2.36%% .0004 .0033 1.10
Power -30 .0010 .0069 1.96% .0006 .0054 1.09
Power -15 .0009 .0114 1.07 .0012 .0105 1.05
Power -10 .0003 .0157 .26 .0017 .0152 1.02
Power -5 -.0000 .0261 -.01 .0029 .0272 .99
Power -2 .0003 .0394 .12 .0051 .0415 1.13
Power O .0017 .0703 .34 .0070 .0700 91
Power .5 .0015 .0965 .22 .0134 .0789 1.55
Power 1 -.0023 ,0986 -.34 -.0020 .1052 -.18
Panel B : Without Leverage

Power -75 .0006 .0033 2.37%% .0003 .0022 1.11
Power -50 .0008 .0050 2.36%% .000%4 .0033 "1.10
Power -30 .0010 .0069 1.96%* .0006 .0054 1.09
Power -15 .0003 .0104 .36 .0012 .0105 1.05
Power -10 -.0002 .0150 -.15 .0017 .0152 1.02
Power -5 -.0005 .0246 -.31 .0027 .0264 .92
Power -2 .0009 .0358 .35 .0051 .0380 1.24
Power O .0021 .0522 .57 .0052 .0473 1.01
Power .5 .0009 .0556 .24 .0029 .0566 47
Power 1 -.0020 .0555 -.51 -.0033 .0586 -.52

* Significant at
** Significant at

the 5% level.
the 1% level.
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Paired t-tests

Table 34a

: Simple Probability Assessment Approach vs.Inflation

Adapter to Simple Probability Assessment Approach, 12 Equal-Weighted
Industry Indices(32 quarter estimating period)

: 1934 - 1986 1966 - 1986
Strategy d a(d) t d a(d) t
Panel A : With Leverage
Power -75 -.0000 .0022 -.23 .0000 .0028 .10
Power -50 -.0001 .0033 -.28 .0000 .00#2 .10
Power =30 .b0o01 .0049 .16 .0001 .0069 .10
Power -15 -.0o001 .0091 -.22 .0001 .0133 .09
Power -10 -.0002 .0125 -.23 .0002 .0193 .08
Power -5 -.0004 .0225 -229 .0003 .0348 .09
Power -2 -.0008 .0405 -.30 .0010 .0631 .15
Power O .0016 .0735 .32 .0068 .1149 .54
Power .5 .0002 .0824 .04 -.0008 .1292 .06
Power 1 .0049 .0950 .75 .0062 .1458 .39
Panel B : Without Leverage
Power -75 -.0000 .0022 -.23 .0000 .0028 .10
Power -50 -.0001 .0033 -.28 .0000 .0042 .10
Power -30 .0001 .0049 .16 .0001 .0069 .10
Power -15 -.0001 .0087 -.12 .0001 .0133 .09
Power -10 -.0002 .0125 -.23 .0002 .0193 .08
Power -5 -.0004 .0223 -.27. .0006 .0343 .15
Power -2 .0003 . .0382 .10 .0032 .0594 .49
Power O .0009 .0567 24 .0034 .0883 .35
Power .5 .0019 .0560 .48 .0033 .0879 .35
Power 1 .0013 .0546 .36 .0011 .0853 12
Y&f
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- 4 Table 34b

Paired t-tests : Simple Probability Assessment roach vs.Inflation
Adapter to Simple Probability Assessment Approac 12 Value-Weighted
Industry Indices(32 quarter estimating period) '

_ 1934 - 1986 1966 - 1986
.Strategy d o(d) t d o(d) t

Panel A : With Leverage

Power -75 .0001 .0023 .42 -.0001 .0027 -.39

Power -50 .0001 .0034. .41 -.0002 .0041 -.37
Power -30 .0001 .0051 .34 -.0003 .0067 -.35
Power -15 -.0000 .0094 -.03 -.0004 .0131 -.29
Power -10 ' .0000 .0123 -~ .05 -.0005 .0177 -.24
Power -5 -.0003 .0215 -.22 -.0012 .0329 -.34
Power -2 -.0012 .0291 -.61 -.0029 .0453 -.59
Power O -.0019 .0501 -.54 -.0068 .0774 -.81
Power .5 -.0007 .0619 -.16 -.0054 .0964 -.52
Power 1 -.0089 .0952 -1.37 -.0229 .1499 -1.40

Panel B : Without Leverage

Power -75 .0001 .0023 42 -.0001 .0027 -.39
Power -50 .0001 .0034 N -.0002 .0041 - -.37
Power -30 .0001 .0051 .35 -.0003 .0067 -.35
Power -15 -.0000 .0091 -.02 -.0004 .0131 -.29
Power -10 -.0002 .0116 -.19 -.0008 .0167 -.41
Power -5 -.0004 .0169 -.38 -.0012 .0256 -.42
Power -2 -.0003 .0258 -.17 -.0011 .0400 -.25
Power O -.0012 .0410 -.43 -.0050 .0631 -.72-
Power .5 -.0022 .0497 -.64 -.0064 L0772 -.76
Power 1 -.0059 .0619 -1.39 -.0149 .0973, -1.41
K.
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Paired t-tests

Table 35a

Industry Indices(32 quarter estimating period)
{

: Simple Probability Assessment Approach vs. "Sum-of-
the-Digits" Probability Assessment Approach, 12 Equal-Wéighted

1934 - 1986 1966 - 1986
Strategy d a(d) t d otd) t
Panel A : With Leverage
Power -75 -.0005 .0028 -2,69%* -.0002 .0023 -.79
Power -50 -.0008 .0041 -2.67%% -.0003 .0035 -.78
Power -30 -.0011 .0063 -2.60%%* -.0004 .0057 -.75
Power -15 -.0017 .0116 -2.10% -.0008 .0111 -.69
Power -10 -.0021 .0161 -1.86% -.0011 .0160 -.62
Power -5 -.0023 .0267 -1.26 -.0006 .0272 -.21
Power -2 -.0028 .0416 -.96 .0009 .0416 .20
Power O .0054 .0826 .96 .0118 .0718 1.51
Power .5 .0056 .1006 .81 .0027 .0785 .31
Power 1 .0002 .0947 .02 .0052 .0920 .52
- Panel B : Without Leverage

Power -75 -.0005 .0028 -2.69%* - -.0002  .0023 -.79
Power -50 . -.0008 .0041 -2.6T%* - -.0003 ©.0035 -.78
Power -30 -.0011 .0063 -2.60%%* -.0005 .0057 =75
Power -15 -.0015 .0113 -1.94% -.0008 .0111 -.69
Power -10 -.0016 .0159 -1.49 -.0011 .0160 -.62
Power -5 -.0022 .0253 -1.29 -.0007 .0257 -.27
Power -2 .0005 .0375 .20 .0046 .0379 1.12
Power O .0022 .0598 . .53 .0058 .0530 1.00
Power .5 -.0003 .0558 -.06 L0044 .0573 y71
Power 1 -.0012 .0530 -.33 .0031 .0574 .49

* Significant at
** Significant at

the 5% 1eve1.'
the 1% level.
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J " Table 35b

Paired t-tests : Simple Probability Assessment Approach vs. "Sum-of-
the-Digits" Probability Assessment Approach, 12 Value-Weighted
Industry Indices(32 .quarter estimating period)

1934 - 1986 w 1966 - 1986

Strategy d o(d) t Ly d o(d) t
%anel A : With Leverage

Powegf-759 -.0004 0034 -1.78% '~ -.0001 .0027 -.36
Power -50 -.0006 .0050 ~1.77% -.0002 .0040 -.35
Power -30 -.0011 .0076 -2.08% -.0002, .0065 ) |
Power -15 -.0015 .0130 -1.70x% -.0003 .0126 -.23
Power -10 -.0021 .0167 -1.82% -.0004 -~ .0173 -.21
Power -5 -.0022 +.0291 -1.12 .0001* -.0320 .03
Power -2 -.0007 .0421 . =24 .0019- + .0449 .39
Power O .0031 .0713 .64 .0006" . -.,0717 77
Power .5 .0053 .1015 75 T -.0005 .0875 -.0%
Power 1. ~..0005 .1123 .07 -.0187 .1164 ~1.47

Panel B : Without Léﬁerage

Power -75 -. 0004 .0034 -1.78% -.0001 .0027 -.36
Power -50 -.0006 .0050  -1.77% -.0002 _  .0040 -.35
Power -30- -.0011 .0076 -2.08% -.0002 .0065  -.31
Power -15 -.0014 .0122 -1.64 -.0003 .0126 -.23
Power -10 -+0018 .0165 -1.55 -.0005 0171 -.24
Power -5 -.0011 .0249 -.63 .0007 .0249 .25
Power -2 10006 .0363 .24 .0028 L0416~ .61
Power O .0001 .0463 .02 -.0037 L0474 -.72
Power .5 -.0037 .0489 -1.12 -.0086 0.611 - -1.79

Power 1 -.0038 .0594 -.92 -.0148 — .0776 -1.75% -

% Significant at the 5% level.
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Table 36a

Paired t-tests : Simple Probability Assessment Approach vs. "All-of-
History" Probability Assessment Approach, 12 Equal-Weighted
Industry Indices(32 quarter estimating period)

1934 - 1986 1966 - 1986
Strategy d o(d) t d a(d) t
Panel A : With Leverage
Power -75 .0018 .0098 2.62%% .0007 .0035 1.74%
Power -50 .0026 .0148 2.55%% .0010 .0052 1.73%
Power -30 .0042 .0233 2.62%% .0016 .0086 1.72%
Power -15 .0063 .0347 2.66%% .0030 .0165 1.68%
Power -10 ©.0082 .0395 3.04%% .0043 .0238 1.64
Power -5 .0105 .0515 2.97%% .0067 .0420 1.47
Power -2 .0117 .0688 2.48%% .0095 .0696 1.24
Power O .0085 .0757 1.63 .0130 .0895 1.33
Power .5 .0013 .0935 .21 .0063 .0956 .60
Power 1 .0033 .1348 .36 .0053 .1616 .30
Panel B : Without Leverage
Power -75 .0018 .0098 2.62%% .0007 .0035 1.74%
Power -50 .0026 .0148 2.55%% - .0010 .0052 1.73*%
Power -30 .0042 .0233 2.62%% ) .0016 .0086 1.72%
Power -15 .0062 .0274 3.28%% .0030 .0165 1.68*%
Power -10 .0073 .0316 3.38%*% .0043 .0238 1.64
Power -5 .0090 L0442 2.97%% .0068 .0418 1.49
Power -2 .0081 .0495 2.38%% .0077 . .0550 1.28
Power O .0012 .0469 .38 .0058 .0509 1.05
Power .5 .0009 .0551 .23 .0087 .0573 1.40
Power 1 .0027 .0724 . 55 .0050 .860 .53
* Significant at the 5% level.
*% Significant at the 1% level.
\
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Paired t-tests :

Table 360

Simple Probability Assessment Approach vs. "All-of-
Hiistory" Probability Assessment Approach, 12 Value-Weighted
Industry Indices(32 quarter estimating period)

1934 - 1986 _ 1966 - 1986
Strategy d o(d) t d o(d) t
Panel A : With Leverage
Power -75 .0023 .0115 2,.91%* .0006 .0041 1.24
Power -50 .0034 .0171 2.88%% .0008 .0061 1.23
Power -30 .0047 .0251 2.75%% .0013 .0099 1.22
Power -15 .0066 .0366, 2.63%* .0024 .0191 1.17
Power -10 .0072 L0441 2.37%% .0034 .0276 1.13
Power -5 .0086 .0553 2.27*% .0044 .0453 .89
Power -2 .0099 .0681 L2.13% .0046 .0728 .58
Power O .0077 .0907 1.24 -.0009 .1075 -.08
Power .5 .0018 .1188 f.22 .0024 .1162 .19
Power 1 .0071 .1312 -.79 -.0175 .1519 -1.06
Panel B : Without Leverage

Power -75 .0023 .0115 2.91%% .0006 .0041 1.24
Power -50 .0034 .0171 2.88%% .0008 .0061 1.23
Power -30 -0047 .0251 2.75%% .0013 .0099 '1.22
Power -15 .0056 .0305 2.66%% .0024 .0191 1.17
Power -10 .0063 .0352 2.61%* .0034 .0276 1.13
Power -5 .0077 .0444 2.51%* .0042 .0425 .90
Power -2 .0059 .0491 1.74% .0030 .0569 48
Power O .0015 .0633 .34 -.0032 .0715 -.42
Power .5 .0025 .0730 -.49 -.0031 .0831 -.34
Power 1 .0042 .0720 -.85 -.0116 .0821 -1.30
* Significant at the 5% level.

** Significant at the 1% level.

J
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Paired t-tests :

Table 37a

Simple Probability Assessment Approach vs. "Disaster
States" Scenario When J = 1, 12 Equal-Weighted
Industry Indices(32 quarter estimating period)

1934 - 1986 1966 - 1986
Strategy- d o(d) t d o(d)
’ Panel A : With Leverage
Power -75 .0003 .0013 3.38%% .0002 .0013 1.14
Power -50 . 0004 .0019 3.30%% .0002 .0019 1.13
Power -30 .0007 .0028 3,75%% .0004 . 0032 1.11
Power -15 .0013 .0054 3.53%% .0007 .0061 1.05
Power -10 .0016 .0077 3.02%% .0010 .0088 .99
Power -5 .0025 .0135 2.66%% .0011 L0156 .65
Power -2 .0034 .0200 2.46%% .0016 L0251 .59
Power 0 .0027 .0325 1.19 .0007 .0401 .15
Power .5 -.0013 L0467 -.41 -.0075 .0539 -1.27
Power 1 .0007 .0416 .24 © .0050 .0514 .88 -
Panel B : Without Leverage

Power -75 .0003 .0013 3.38%% .0002 .0013 1.14
Power -50 .0004 .0019 3.30%*% .0002 .0019 1.13
Power -30 .0007 .0028 3.75%% .0004 .0032 1.11
Power -15 .0012 .0053 3.26%% .0007 .0061 1.05
Power -10 .0016 .0077 2.99%% .0010 .0088 .99
Power -5 .0024 .0132 2.61%% .0011 .0155 .68 -
Power -2 .0017 .0162 1.50 ,0013 .0214 .55
Power 0 .0007 L0254 .41 -.0004 .0320 -.10
Power .5 - -.0010 .0193 -.73 -,0018 .0271 -.60
Power 1 -.0014 .0181 -1.16 -.0001 .0242 -.04

* Significant at
*% Significant\gt
\

\
{
g
]
/

the 5% level.
the 1% level.
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Table 37b

Paired t-tests : Simple Probability Assessment Approach vs. "Disaster
States" Scenario When J = 1, 12 Value-Weighted

.

Industry Indices(32 quarter estimating period) -
1934 - 1986 _ 1966 - 1986
Strategy d o(d) t . d o(d) t

Panel A : With Leverage

Power -75 .0003 .0013 3.28%% .0001 .0014 1.00
Power -50 .0004 .0019 3.23%x .0002 .0020 .99
Power -30 .0005 .0029 2.35%% .0003 .0033 .96
Power -15 .0008 .0055 2.25% .0006 .0063 .90
Power -10 .0011 .0076 2.01% .0008 .0092 .85
Power -5 .0014 .0127 1.65 .0006 .0160 .36
Power -2 .0018 .0205 1.32 .0001 .0264 .05
Power O .0013 .0367 .52 -.0022 .0502 -.40
Power .5 .0006 .0505 .16 .0016 .0620 .23
Power 1 -.0040 .0694 -.84 -.0015 .0982 -1.36
Panel B : Without Leverage
Power -75 .0003 .0013 3.28%% .0001 .0014 1.00
Power -50 .0004 .0019 3.23%% .0002 .0020 - .99
Power -30 " .0005 .0029 2.35%% .0003 .0033 .96
Power -15 .0008 .0051 2.28% .0006 .0063 .90
Power -10 .0010 .0074 2.04% .0008 .0092 .85
Power -5 .0014 .0123 1.67% .0004 .0156 .23
Power -2 .0003 .0178 .20 ’ .0003 .0246 .13
Power O .0005 .0301 .23 -.0029 L0421 -.62
Power .5 .0002 .0352 .09 -.0023 .0481 -.44
Power 1 -.0012 .0486 -.37 -.0060 .0715 -.77

* Significant at the 5% level.
** Significant at the 1% level.
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"Table 38

Summary Results of Jensen’s Performance Index Regression

- = a -+ r - r + €
r rLt. P ﬂp(mt. Lt.)

pt pt

When the 10 Active Strategies Manage 12 Equal-Weighted Industries
(32 quarter estimating period, simple pyobabillty agsessment)

Number of

Positive Negative
Mean S.Dev Min Max 5% 1% 5% 18
Panel A : 1934-86, With Leverage
R* bbb .153 .256 652
a (in %) .661 417 .098 1.333 10
(t-value) (1.649) (.427) (.704) (2.127) 5
B .872 .891 .063 2.724
(t-value) (13.462) (4.256) (8.509) (19.841) )
Panel B : 1966-86, With Leverage
R® .589 045 .554 .667
a (in %) 1.108 1.000 .071 2.731 10
(t-value) . (2.007)  (.202) (1.661) (2.435) 9 1
B - .779 .775 .041 2.724
(t-value) (10.918) (1.075) (10.097) (12.817)

Panel C : 1934-86, Without Leverage

2

R 480 174 .256 714

a (in %) .393 .202 .098 743 10
(t-value) (1.548)  (.606)  (.378) (2.320) 4

B . 604 .501 .063 1.388

(t-value) (14.800) (5.287) (8.509) (22.901)

Panel D : 1966-86, Without Leverage

2

R .601 .059 554 .691

a (in %) .786 .584 .071 1.545 10
(t-value) (2.000)  (.103) (1.739) (2.145) 10

g .568 482 041 1.250

(t-value) (11.248) (1.473) (10.097) (13.544)

Note: t-values in parentheses.
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Table 39

L

Summary Results of Jensen’s Performance Index Regression

r -r =a + r
Lt P ﬂp(m

- ) + €
pt Lt

t pt

When the 10 Active Strategies Manage 12 Value-Weighted Industries
(32 quarter estimating period, simple probability assessment)

Number of
Positive Negative
Mean S.Dev Min Max 5% 1% 5%
Panel A : 1934-86, With Leverage
R? .378 157 .186 .626
a (in %) .371 .233 -.102 .676 J 9
(t-value) (1.214)  (.550) (-.089) (1.753) 3
f .750 . 749 .063 2.420
(t-value) (11.655) (4.064) (6.923) (18.752)
Panel B : 1966-86, With Leverage
R? 454 .087 .386 .633 o
a (in %) 177 .514 -1.233 .713 9
(t-value) (.760)  (.624) (-.914) (1.153)
B .637 .638 .035 1.848
(t-value) (8.390) (1.602) (7.184) (11.897)

Panel C : 1934-86, Without Leverage

2

R .419 .186 .186 .703

a (in %) .168 .243 -.368 424 8
(t-value) (.965) (.861) (-.721) (1.753) 3

B .529 .428 .063 1.286

(t-value) (13.044) (5.323) (6.923) (22.318)

Panel D : 1966-86, Without Leverage

2

R 479 .110 .386 .687
a (in %) .025 435 -1.045 493 7
(t-value) (.563)  (.854) (-1.362) (1.153)
Ji} 477 LAla .035 1.185
(t-value) (8.923) (2.167) (7.184) (13.415)

Note: t-values in parentheses.
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Table 4Qa

Summary Results of Treynor-Mazuy’'s Market Tlming Regression

r - r -a + r - r + r - U
P plp( mt LL) pr( mt LL)

2
+ e
Pt Lt pt
Without a Correctlon for lleteroscedasticlty
When the 10 Active Strategies Manage 12 Equal-Weighted Industries

(32 quarter estimating perlod, slwmple probability assessmont)

Number of

Positlve Nepative
Mean S.Dev Min Max 5% 1% 5% 1%
Panel A 1934-86, With Leverape
r® 459 146 .282 652
@ .004 .010 -.024 .012 9 1
(t-value) (1.875) (1.362) (-1.561) (2.903) 7 6
i .864 .864 066 2.626
(t-value) (13.595) (3.984) (8.933) (19.546)

P2 .359 1.644 -.006 4,510 3 7
(t-value) (-.866) (2.266) (-2.711) (4.614) 1 1 5 O
Panel B 1966-86, With Leverage

R? .603 .040 572 674
a .006 .006 - .003 .018 10
(t-value) (.778) (.192) (.600) (1.304)
Ji3 . 784 .779 .041 2.152
(t-value) (11.107) (1.011) (10.331) (12.929)
b2 .695 .586 .056 1.877 10
(t-value) (1.645)  (.306)  (.908) (1.843) 7

Panel C 1934-86, Without Leverago
R 492 166 .282 719
a .004 .005 -.007 .010 8 7
(t-value) (1.805) (1.375) (-1.010) (3.018) 7 6
i3 .603 492 .066 1.361
(t-value) (14.884) (4.993) (8.933) (22.550)

Jif .039 .504 -.306 1.211 3 /
(t-value) (-.911) (1.904) (-2.711) (2.813) 2 1 ) 3
Panel D 1966-86, Without Leverage

R’ 613 .051 .572 691

a .006 . 005 .003 014 10
(t-value) (.929) (.303)  (.686) (1.428)

[ .570 .483 .041 1.252

(t-value) (11.380) (1.335) (10.331) (13.460)

P2 .311 .228 .056 . 760 10
(t-value) (1.352) (.668) (.263) (1.843) 6
Note: t-values in parentheses.
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Table 40b

Swmnary Results of Treynor-Mazuy's Market Timing Regression

2
r - r - a + r - r + r - r + €
P ﬂlp( mt Lt.) ﬂ2p ( nt Lt.) pt

pt Lt
With a Correction for Heteroscedasticity
When the 10 Active Strategies Manage 12 Equal-Weighted Industries
(32 quarter estimating period, simple probability assessment)

Number of

Positive Negative
Mean S.Dev Min Max - 5% 1% 5% 13
Panel A : 1934-86, With Leverage

R* .996 .006 .983  1.000

a .004 .010 -.024 .012 9
(t-value) (2.244) (1.807) (-1.897) (3.832) 7
fr. .864 .864 .066 - 2.626

(t-value) (8.166) (3.633) (4.142) (13.448)

p2 .359 1.444 -.406 4,510 3
(t-value) (-.323) (1.186) (-1.196) (2.722) 1

Panel B : 1966-86, With Leverage

R .994 .007 .979  1.000

a .006 .006 .003 .018 10
(t-value) (.743) (.167) (.544) (1.202)

i) .784 .779 .04l 2.152

(t-value) (7.133) (.781) (6.590) (8.708)

P2 .695 .586 .056 1.877 10
(t-value) (.838) (.167) (.457) (.952)

.
Panel C : 1934-86, Without Leverage

R* .998 .003 .990  1.000

a .004 .005 -.007 .010 8
(t-value) (2.121) (1.739) (-1.173) (3.832) 7

il .603 492 .066 1.361

(t-value) (9.348) (4.601) (4.142) (17.174)

i .039 .504 -.306 1.211 3
(t-valuo) (-.322) (1.026) (-1.196) (1.799) 1

Panel D : 1966-86, Without Leverage

R L1997 .001 .995 .999

a .006 .005 .003 .014 10
(t-value) (.881) (.258) (.671) (1.316)

JiJ .570 .483 .041 1.252

(t-value) (7.456) (1.217) <(6.590) (9.543)

Ji} 311 .228 .056 .760 10
(t-value) (.692) (.342) (.145) (.952)

Note: t-values in parentheses.
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Table 4la

Summary Results of Treynor-Mazuy's Market Timlng Regression

r - r
Lt

2
-a -+ r - r + r - r +
pt P plp( mt Lt.) ﬁlp( mt ll.t.) ¢

pt
Without a Correction for lleteroscedasticity
When the 10 Active Strategles Manage 12 Value-Weighted Industries
(32 quarter estimating period, simple probability asseggmont)

Number of

Positive Negative
Mean S.Dev Min Max 5% 1% 5% 1%
: Panel A : 1934-86, With Leverage
R? .387 .154 .198 .640
@ .004 .008 -.018 .011 1
(t-value) (1.608) (1.145) (-1.442) (2.408)
f1 .751 .737 .065 2.368
(t-value) (11.761) (3.902) (7.132) (18.475)
pz -.070 .825 -.547  2.364 9
(t-value) (-1.122) (1.423) (-2.064) (2.845)
Panel B : 1966-86, With Leverage

R? 465 ©.083 .400 .635
a -.001 .003 -.006 .001 4
(t-value) (.023)  (.242) (-.406)  (.226) .
f1 .640 .638 .035 1.842
(t-value) (8.466) (1.551) (7.282) (11.800)
B2 391 .589  -.807  1.393 1
(t-value) (1.106)  (.615) (-.681) (1.488)

Panel C : 1934-86, Without Leverage
R? 427 .182 .198 .704
o .004 . 004 -.004 .007 2
(t-value) (1.562) (1.079) (-.702) (2.408)
p .535 428 .065 1.284
(t-value) (13.159)  (5.159) (7.132) (22.023)
B2 -.267 .168 -.510 .056 9
(t-value) (-1.480)  (.703) (-2.103)  (.147)

Panel D : 1966-86, Without Leverage —
R? 690 .107 .400 .703
a -.001 .001 -.004 .001 4
(t-value) (.031)  (.221) (-.401)  (.226)
p1 478 412 .035 1.175
(t-value) (8.998) (2.135) (7.282) (13.537)
p2 .102 564 -1.355 .812 2
(t-value) (.792) (1.075) (-2.055) (1.534)

Note: t-values in parentheses.
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Table 41b

Summary Results of Treynor-Mazuy's Market Timing Regressian

2
r - r - a + r - r + r - r + €
[ plp( mt LL) p2p(‘nt LL)

pt Lt pt

With a Correction for Heteroscedasticity
When the 10 Active Strategies Manage 12 Value-Weighted Industries
(32 quarter estimating period, simple probability assessment)

Number of

Mean S.Dev Min Max
Panel A : 1934-86, With Leverage
R? .987 .015 .951 .999
a .004 .008 -.018 011
(t-value) (1.887) (1.350) (-1.431) (3.076)
pr .751 .737 .065 2.368
(t-value) (7.530) (2.932) (4.176) (13.515)
p2 -.070 .825 -.547 2.364
(ct-value) (-.616) .(.790) (-1.171) (1.545)
Panel B : 1966-86, With Leverage
r? .990 .020 .932 1.000
a -.001 .003 -.006 .001
(t-value) (.030)  (.237) (-.385) (.230)
i .640 .638 .035 1.842
(t-value) (5.979)  (.954) (5.374) (8.485)
pa .391 .589 -.807 1.393
(t-value) (.654)  (.371) (-.395) (.841)
Panel C : 1934-86, Without Leverage
R .994 .008 .976 1.000
a 004 . 004 -.004 .007
(t-value) (1.802) (1.289) (-.697) (3.076)
M .535 .428 .065 1.284
(t-value) (8.683) (4.378) (4.716) (18.587)
P2 -.267 .168 -.510 .056
(t-value) (-.795)  (.399) (-1.171)  (.095)
Panel D : 1966-86, Without Leverage
R? .998 .003 .990 1.000
a ..001 .001°  -.004 .001
(t-value) (.041)  (.210) (-.357) (.230)
pr 478 412 .035 1.175
(t-value) (6.362) (1.644) (5.374) (10.832)
pa .102 544  -1.355 .812
(t-value) (.444)  (.715) (-1.494)  (.854)

Note: t-values in parentheses.
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.
Table 42a

Summary Results of Henriksson-Merton’s Market Timing Regression

r - r -a + r - r + + €
Lt P ﬂlp( mt LL) ﬂzpyb

pt pt

Without a Correction for lleteroscedasticity
When the 10 Active Strategies Manage 12 Equal-Welghted Industries
(32 quarter estimating period, simple probability assessment)

Number of
Positive- Negative
Mean S.Dev Min Max 5% 1% 5% 1%
Panel A : 1934-86, With Leverage
R? 451 .153 ,266 .658
a -.288 1.759  -5.286 .775 7 3
(t-value) (.908) (1.523) (-2.486) (2.215) 5 ... . 1
pr .998 1.138 .046 3.556
(t-value)- (7.849) (3.849) (3.515) (13.342)
pz -.280 .580 -.101 1.846 5 5
(t-value) (.175)° (1.778) (-1.635) (3.796) 3 1
Panel B : 1966-86, With Leverage
R? .603 .040 .572 .676
a .055 .269 -.186 .618 2 8
(t-value) (-.106)  (.209) (-.259)  (.291)
p1 .927 .890 .053 2.500
(t-value) (7.121)  (.334) (6.884) (7.938)
pz .302 . 246 .025 .733 , 10
(t-value) (1.635)  (.308)  (.908) (1.839) 7
Panel C : 1934-86, Without Leverage
fn
R’ 485 173 .266 .720
a .059 .694  -1.508 .587 7 3
(t-value) (.924) (1.385) (-1.626) (2.215) 5
p1 .648 .588 046 1.618
(£-value) (8.501) (4.198) (3.515) (14.837)
B2 o .098 .199 -.081 .510 5 5
(t-value) (.069) (1.434) (-1.635) (2.407) 2 1
Panel D : 1966-86, Without Leverage
rR? .613 .051 .572 .692
a .277 .485 -.184 1.070 4
(t-value) (.094)  (.450) (-.256) (.802)
p1 .639 .503 .053 1’520
(t-value) (7.053)  (.191) (6.884) (7.338)
B2 _.146 .098 .025 .332 10
(t-value) (1.376)  (.621)  (.403) (1.839) 6

Note: t-values in parentheses.
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Table 42b

Summary Results of Henriksson-Merton’s Market Timing Regression

r - r =a + r - r + + €
P plp( mt Lt.) ﬂ2pyt.

pt. Lt pt

With a Correction for lleteroscedasticity -
When the 10 Active Strategies Manage 12 Equal-Weighted Industries
(32 quarter estimating period, simple probability assessment)

Number of

Positive Négative
3 Mean S.Dev Min Max 5% 1% 5% 1%
Panel A : 1934-86, With Leverage
rR? .996 .006 .982 1.000
a -.268  1.759° -5.286 775 7 3
(t-value) (.791) (1.320) (-2.125) (1.962) 4 ... 1/
p1 .998 1.138 .046 3.556 ;
(¢-value) (4.320) (1.383) (2.772) (6.494) .
- ] N
f2 -.280 .580 -.101 1.846 5 5
(t-value) (.172) (983} (-.764) _}2.238) 1
Panel B : 1966-86, With Leverage
r? .989 .007 .976 1.000
a ' .055 .269 -.186 .618 2 8
" (t-value) (-.095)  {.175) (-.224)  (.235) . .
f1 .927 .890 .053 2.500
(t-value) (3.927)  (.280) (3.747) (4.629)
f2 .302 246 .025 .733 10 ...
(t-value) (1.002)  (.195)  (.557) (1.139) 7 o

Panel C : 1934-86, Without Leverage

R’ .998 .002 995 1.000
a .059 694 -1.508 .587 7 3
(t-value) (.776) (1.222) (-1.445) (1.962) & .. L
M 648 .588 046 1.618
(t-value) (4.799) (1.938) (2.772) (8.710)
p2 .098 199 -.081 .510 5 5
(t-value) (.134)  (.836) (-.764) (1.552) e .
= L

Paael D : 1966-86, Without Leverage
R’ 1992 .006 978 1.000
a 277 485  -.184  1.070 4 6
(t-value) (.070)  (.375) (-.221)  (.664)
p .639 .503 053 1.320
(t-value) (3.966)  (.314) (3.747) (4.500) -
p2 .146 .098 .025 .332 10
(t-value) (.848)  (.381) (.263) (1.139)

Note: t-values in parentheses.

229



-
Table 43a

Summary Results of Henriksson-Merton's Market Timing Regression

r . 9
L

- a + r - r + + ¢
pt P plp( mt l..t.) p2pyh

t pt

Without a Correction for Heteroscedasticity
When the 10 Active Strategies Manage 12 Value-Welighted Industries -
(32 quarter estimating perlod, simple probability assessmout)

. Number of
‘ l'ositive Negative
Mean S.Dev Min Max 5% 1% 5% 1l
Panel A : 1934-86, With Leverage
R’ o379 157 .188 1629
a T 291 .755  -1.923 724 9 1
(t-value) (.995)  (.825) (-1.064) (1.753) 3
p1 .760 .815 .054 2.662
(t-value) (6.379) (2.792) (3.352) (11.753)
p2 .024 .175 -.082 .537 3 S
(t-value) (-.296)  (.634) (-.913) (1.299) .
Panel B : 1966-86, With Leverage
R - .463 .085 ° .396 .638
a . -.289 .558  -1.510 .669 1 9
(t-value) /o (-.298)  (.258) (-.775)  (.296)
p1 B .702 . 644 044 1.651
(t-value) (5.162)  (.532) (4.729) (6.182)
B2 : 134 .288 -.546 574 "9 1
(t-value) (.935)  (.677) (-1.045) (1.382)
Panel C : 1934-86, Without Leverage
R’ 421 .186 .188 704
a 429 177 .116 .676 10
(t-value) (1.159)  (.536)  (.143) (1.753) . 3
p1 494 .409 .054 1.221 )
(t-value) (6.828) (3.034) (3.352) (12.049) ‘
p2 -.077 .046 -.155 -.021 L 10
(t-value) (-.710)  (.159) (-.913) (-.363)
Panel D : 1966-86, Without Leverage
R’ .488 .109 .396 .704 «
a -.030 453 -.739 1.160 - 2 8
(t-value) (-.159)  (.408) (-.728)  (.920) .
A
p1 .485 .363 044 .956 h
(t-value) (5.175)  (.492) (4.729) (6.161)
pz .016 7,249 -.632 .353 8 2
(t-value) (.614) (1.096) (-2.177) (1.510) e 1

Note: t-values in parentheses.
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‘Summary Results of Henriksson-Merton’s Market Timing Regression

- r + + ¢
Lt.) plpyt

" When the 10 Active Strategies Manage 12 Value-Weighted Industries
(32 quarter estimating period, simple probability assessment)

r -
pt

-a -+ r
t ,cp plp( mt

Table 43b

pt

With a Correction for lleteroscedasticity

%

Number of
Positive - Negative
Mean S.Dev Min Max - , 5% 1%
Panel A : 1934-86, With ieverage
r® .992 007  .979  1.000
a .291 .755 -1.923  .724 9 1
(t-value) (.971y  (.794). (-.828) (1.778) 3
M .760 .815 .054 2.662
(t-value) (3.7642)  (.930) (2.674) (5.375)
p2 024 .175  -.082 .537 3 7
(t-value) .(-.186)  (.376) (-.566)  (.739) : -~
Panel B : 1966-86, With Leverage
R?. .982 .019 .928 1.000
a -.289 .558  -1.510 .669 1 9
(t-value) (-.268)  (.224) (-.644)  {.274)
p1 ‘ .702 644 044 1.651
(t-value) (3.246)  (.167) (3.097) (3.51%)
f2 .134 .288" -.546 .574 ' 9 1
(t-value) (.646)  (.473) (-.728)  (.913)
Panel C : 1934-86,-Without Leverage
R® . .994 .006 .983  1.000
a 429 177 116 .676 10
(t-value) (1.081)  (.576)  (.129) (1.778) 3
M 494 -.409 054 1.221 ‘
(t-value) (4.132) (1.412) (2.674) (6.690)
p: -.077 046 -.155  -.021 10
(t-value) (-.435)  (.116) (-.566) (-.193)
Panel D : 1966-86, Witheut Leverage
R* .989 .005 .983 .998
a -.030 453 -.739 . 1.160 2 , 8
(t-value) (-.137)  (.389) (-.623) (.917) |
p1 ", 485 .363 . 044 .956
(t-value) (3.293)  (.234) (3.097) (3.810)
pa .016 .249 -.632 .353 8 2
(t-value) (.403)  (.832) (-1.807)  (.901)
Note: t-values in parentheses.
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Figure la

Geometric Means and Standard Deviations of Annual Portfolio Returns for 10
Power Pol?cies with Twelve Equal-Weighted Industry Indices, 1934-1986
(Quarterly revision, with leverage, 32 quarter estimating period)
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CGecmetric Mean

Figure 1b

Ceometric Means and Standard Deviations of Annual Portfolio Returns for 10
Power Policies with Twelve Equal-Weighted Industry Indices, 1966-1986
(Quarterly revision, with leverage, 32 quarter estimating period}
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Figure lc

GCeometric Means and ‘Standard Deviations of Annual Portfolio Returns for 10
Power Policies with Twelve Equal-Weighted Industry Indices, 1934-1986
(Quarterly revision, without leverage, 32 quarter estimating period)
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Figure 1d

Ceometric Means and Standard Deviations of Anm‘jal Portfolio Returns for 10
Power Policies with Twelve Equal-Weighted Industry Indices, 1966-1986
(Quarterly revision, without leverage, 32 quarter estimating period)
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“ Figure 2a

Geometric Means and Standard Deviations of Annual Portfolio Returns for 10
Power Policies with Twelve Value-Weighted Industry Indices, 1934-1986
(Quarterly revision, with leverage, 32 quarter estimating period)
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Figure 2b «

Ceometric Means and Standard Deviations of Annual Portfolio Returns for 10
Power Policies with Twelve Value-Weighted Industry Indices, 1966-1986
(Quarterly revision, with leverage, 32 quarter estimating period)
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Figure 2c
Geometric Means and Standard Deviations of Annual Portfolio Returns for 10

Power Policlies with Twelve Value-Weighted Industry Indices, 1934-1986
(Quarterly revision, without leverage, 32 quarter estimating period)
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Figure 2d

Ceometric Means and Standard Deviations of Annual Portfolio Returns for 10
Power Policies with Twelve Value-Weighted Industry Indices, 1966-1986
(Quarterly revision, without leverage, 32 quarter estimating period)
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Average Excess Return (Percent per Quarter)

Figure 3

Average Excess Returns and Betas of Quarterly Portfolio Returns for
10 Power Policies With Twelve Equal-Weighted Industry Indices and
Equal- and Value-Weighted Benchmarks, 1966-86
(32 quarter estimating period, with leverage)
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