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Abstract 

In this thesis we apply the simple reinvestment version of multiperiod 

portfolio theory to the construction and rebalancing of ' portfolios composed 

of the 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 

utility functions of the isoelastic class and with beliefs specified by a 

joint probability distribution of asset returns. 

Previous studies of this type employed an investment uniwerse composed 
', ' 

of major U. S., as well, as international, asset categories. With the exception 

of one study, a simple probability assessment approach was used to represent 
. . 

investors' beliefs. We present a natural extension of these works. First, we 

examine the efficacy 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 employed by the 

investment community. Second, as in previous studies, we initially employ a 

simple probability assessment approacfi where the joint return distribution is 
r 

estimated from past realized returns, but we extend this in several ways. 
yj- 

In order to examine the robustness of ouk results, we examine investment 

universes of eight, twelvh and twenty- four equal- and value -wei&?ed industry 

groupings of the U.S. stock market. The joint return distributions age 
E 

estimated using realized returns bf the most recent 28, 32 and 40 quarters 
.A 

with each vector of returns given an equal probability ot occurrence in the 

next quarter. Then this approach is extended in several ways. First, we 

include "all of history" ms our estimate of The' return distribution. Second, 

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

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

iii 



probabilities of the joint return distribution giving more wcight to tho 

recent past . 

The results show that the portfolio choices perfo wall in bath the 
I 7 

full 1934-86 period and in - the 1966-86= sub-period, " achieving both 

economically and statistically significant excess returns in sovornl 
\ 

instances. For the most part, the portfolio returns were not stntistlcnlly 
% 

different: (1) when 28, 32, or 40 quarters of returns wcre employed ns 

6 

estimates of the joint return distribution, and (2) when eight., twelve, or 
7 

twenty-four industry grpupings were considered. Finally, thc! simplc! 

probability assessment approach has much to recommend it+ since it d i d  n s  wcll 

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

The management of investment portfolios has traditionally consisted of 

1 
three major activities: (1) asset allocation, (2) group rotation, and (3) 

security selection. The first stage, asset allocation, can be characterized 

an the apportioning of funds between major asset categories in an attempt to 
-?. 

obtain higher returns 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 equity 

markets of different countries, or some combination of both. An extension of 

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 market, or as in Farrell's (1974) 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 lower risk.. Finally, in the security selection 

stage, the fund manager chooses, from among the many securities that make up 

3 -. 
the major asset classes or groupings, those that have above average return to 

risk prospects. 
r, 

< .  
4 

In this thesis we focus on stage two of the investment process. In 
D* 

particular, we apply the multiperiod portfolio theory of Mossin (1968), 
-- 

Hakansson (1971c,1974), Leland (1972), Ross (1974) and Huberman and Ross 

0 
( 1983) to the construction and rebalancing oi portfolios composed of the 

6 
1 
For example, see Sharpe (1985). 



industry sectors of the U.S. stock market and a risk-free asset. While ttiare 

are studies examining the allocation of funds across major asset: cntagorics 
V 

using the model drawn from multiperiod portfolio theory (see Crausr m d  

Hakansson (1981,1982,1984,1985,1986,1987,1988)) ,  there arc! none nyplylng this 
C a 

model to industry/group rotation. Most studies in Jt~diist~-y nru~lysis Iu~vo 

concerned themselves with the question of whether there arc! any benofits to 

be had from such analysis (see, for example, King (l966), I.ntn~ii! arid Tuttlo 
1 . -  

(1968), Brigham and Pappas ('1969), Tysseland (1971.), Mcycrs ( 1 0 3 )  Koi 1 ly 

and Drzycimski (1974) , and Livingston (1977) ) . Furthern~ore, whll'c t11ern have 

been studies reporting results for calculating optilnn 1 port fol i n s  us Inp,  

expected utility approaches, they only did so at a point iri time rntllcr t h r r  
Y 

over time. These studies include, for example, the pioneering work of Zic!mIw, 

Parkan and Brooks-Hill (l97k) , and later studies by Grnucr ( 1  98ln , l9flll)) ) , 

and the studies referred to in footnote 2. 

Perhaps the reason for the lack of literature on the nppl lcnt.lon of 

multiperiod portfolio theory to the construction and rel~nlnnc ing of 

portfolios for long run investment horizons is the computational requlremonts 

needed to effect such a study (even for a single time period). 'I'11i.s hns \~ccri 

noted in the literature (for example, in G?auer (19810) and in Kroll, 1,cvy 

, and Markowitz (l984)), so that the emphasis seems to hnve been to develop 

and/or evaluate mean-variance approximations to the power ut 11 i ty funct ions 

used in multiperiod portfolio t h e ~ r y . ~  

However, in pathbreaking studies, Grauer and Ilnkansson (l98ZIl985,l.986) 

applied multiperiod portfolio theory to explore active n s s c t  nllocntion among 

2 
Studies here include Ziemba, Parkan and Brooks-Hill (l97r4) , Levy and 
Markowitz (1979), Pulley (1981,1983), Kroll, Levy and Markowitz ( 1 9 8 4 ) ,  
Kallberg and Ziemba (1983), and Grauer (1986). 



U. S . stocks , corporate bonds, bonds, and Treasury bills. Borrowing 
, 

was ruled out in the first arti~le while margin purchases were permitted in 

the other two. The -third article also included small stocks as a separate 

idvestment vehicle. The major input required of this model is an estimate of 

next period's joint return distribution. As these papers were the pioneering 

s thdies in the area, Grauer-Hakansson employed a simple probability 

assessment approach to es timate the j oint return distribution. That is, the 

es timate of the joint distribution is just the past realized returns of the 

assets being considered, with each joint realization given equal probability 

of occurring in the next period. Both axliual and quarterly rebalancing were 

used and the results from these initial studies indicated that the gains from 

active portfolio management were substantial. 

Grauer and Hakansson.(l987) examined a universe composed of the four 

major U.S. asset categories and up to fourteen non-U.S. equity and bond 
2 ,  

categories. Again, the simple probability assessment approach was employed to 

estimate the joint return distribution. The results from this study indicated 

that the gains from having non-U.S. 'assets in the investment universe were 

especially large (some were statistically significant') and there was strong 
r. 

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 

their earlier studies, Grauer and Hakansson (1988) applied an inflation 
A 

adapter to the raw joint empirical distribution approach to generating 

probability assessments and used 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 multiporiod 

portfolio theory to asset allocation can be quite successful. There h r o  

indications from their conclusions that such active portfolio management cnn 
1 

"beat the market". Given that the inputs were generated from historicnl dntn, 

the results call into question the weak-form of the efficient: ~ ~ l n r k a t s  

hypothesis$hich states that one cannot use past data to obtain supariar 

investment performance. 

As such, this thesis explores several questions. First, we examine 

whether multiperiod portfolio theory can be successfu~ly applied beyond the 

asset allocation stage. We extend the work of Grauer-Hnknnsson to the naxt 

level, that of industry rotation, 'to see if the same general conclusrons 'in 

be reached. If the approach can be extended, it adds to their evidence that: 

suggests the market may n& 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 InvesL~nerlt 

analysis. We focus on a base case. The Grauer-Hakansson studies most1.y - 

employed a 32 quarter estimating peridd for the joint return distribution. We 

follow their lead and establish this as our reference point; ~ l r i i t :  is, we 
$ 

initially empldy the most recent 32 quarters'of joint realized returns, ench 

with an equi-probable chance of occurring in the next quarter. Furthcr~noro, 

L A  
we use a twelve industry investment universe, which follows an industry 

'7. 

grouping procedure employed by Breeden, Gibbons and Litzenhcrgcr ( 1 9 8 6 ) ,  as - 
our base case. Given this base case, we have structured the thesis to explore 

+-- 
a second question: whether the results from the base case are data specific. 

;Y 
Thus, we examine three sets of investment universes: an eight, twelve and 

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

Grauer-Hakansson studies was based on a naive simple probability assessment 

4 



approach to estimating next period's joint return distribution. Th third 'e 
major question 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 des6ribed . 
3 

above, de make logical extensions to examine the robustness of the simple 

probability assessment technique and the Grauer-Hakansson conclusions. First, 

we conduct industry rotation by expqnding the investment universe from twelve 

3 
industries (the base universe) to twenty-four and contracting it to eight. 

.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 

4 
returns available. This latter approach is an "all-of-history" 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 approach to our 
7 L 

base case. These simple extensions and repl'ication of the methods from a 
Grauer-Hakansson studies to industry rotation will explore the question of 

robustness of the model in general and of the estimating techniques in; 

particular. 

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

f 
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. 
4 
In this case we hold constant the base case twelve industry investment 
universe. 



r e a l i z a t i o n  method t o  employ a simple "sum-of- the-d ig i t s"  r u l e  i n  ass igning  

p r o b a b i l i t i e s  t o  t h e  outcome f o r  the  next  pe r i cd .  This i s  appl ied  t o  our bnso 

case .  B a s i c a l l y ,  t h i s  r u l e  a s s igns  the  l a r g e s t  p r o b a b i l i t y  of occurrence i n  

the upcoming per iodq t o  the  most r ecen t  j o i n t  r e a l i z a t i o n ,  and a s s igns  tho  

sma l l e s t  t o  the j o i n t  r e a l i z a t i o n  the  f u r t h e s t  away. The motivation f o r  using --. 
t h i s  exponent ia l  decay- type technique of ass igning  prob&li  t i e s  comes Ero~n 

< 
u n i v a r i a t e  time s e r i e s  modelling. The appeal i s  t h a t  the most recent  pas t  

should be a b e t t e r  guide t o  the  next  per iod  than the more d i s t n n t  yn-st. This 

c o n t r a s t s  with the  simple p r o b a b i l i t y  assessment a p p r o ~ c h , ~ . w h i c h  ass igns  

equal  p r o b a b i l i t i e s  t o  each outcome i n  the  moving window. 

F i n a l l y ,  we examine a  " d i s a s t e r  s t a t e "  scenar io  f o r  the base case bj. 

appending t h e  worst  s t a t e s  f o r  each i n d u s t r s  t o  the es t imate  of the j o i n t  

r e t u r n s  f o r  the next  pe r iod .  These " d i s a s t e r  states" a r e  assigned varying 

degrees of l i ke l ihood  of occurrence.  The mot iva t i th  f o r  t h i s  me tliod 1s t o  

keep the  inves to r  aware t h a t  such s t a t e s  may occur i n  nny per iod ,  hut: nt: the 

same time t o  a s s i g n  these  s t a t e s  a  p robab i l i t y  s o  n s  not  t o  dr ive  the 

inves to r  completely out  of the  equi ty 'markets .  

Given the  i n t e n t  of  the t h e s i s ,  we examine the p o r t f o l i o  r a t e s  of r e tu rn  

a and p o r t f o l i o  compos'itions over time a s  a  gauge of t h e  success  of t.he nctivc? 

s t r a t e g i e s .  We p resen t  t a b l e s  of geometric mean r a t e s  of r e t u r n  nrttl stnritlnrti 

dev ia t ions  of  r e t u r n s ,  and p o r t f o l i o  compositions over t ime,  of the a c t i v e  - 
5 

s t r a t e g i e s  f o r  ' t h i s  purpose.  To f u r t h e r  judge .the success  of the a c t i v e  - 

s t r a t e g i e s ,  we employ s e v e r a l  wel l  known measures of investment performance. 

0 F i r s t ,  we eva lua te  the  success  of the  s t r a t e g i e s  u s i n g  seve ra l  trariLtion.al 

- - -- 

5 
This fol lows the  Grauer-Hakansson s t u d i e s  

6 



: 
academic measures of abnormal performance'. With the CRSP value-weighted index 

ah the benchmark market portfolio, we report the Jensep (1968) performance . 
8 index, and the3Treynor-Mazuy (1966) and Henriksson-Merton (1981) tests of 

market timing ability. Second, we perform a paired t-test that compares the 

portfolio returns from the active strategies to three sets of benchmarks : 
4 

(i) 'the (completely) passive strategy of holding any one of the 
L 

value-weighted industry indices ; (ii) a passive ' strategy af holding the 

Center for Research in Security 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 paired 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 ~tat~stically significant 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 e'mpirical probability assessment approach is not without merit. 

This evidence 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. 

6 
Also known as Jensen's alpha; it is the intercept from a characteristic line 
regression. 
7 
These benchmarks and the reason for their use are described in more detail 
in Chapter V. 

i 



For t h e .  most p a r t ,  t h e  p o r t f o l i o  r e t u r n s  were n o t  s t n t i s t i c a l l y  

d i f f e r e n t :  (1)  when 28,  32, o r  40 q u a r t e r s  o f  equ i -p robab l e  r e  l i z o d  r e t u r n s  â 
a r e  employed a s  t h e  e m p i r i c a l  p r o b a b i l i t y  d i s t r i b u t i o n ,  and ( 2 )  when e i g h t ,  

twe lve ,  o r  twenty- f o u r  i n d u s t r y  groupings a r e  t h e  i nves  tmont un ive r se s .  

Moreover, t h e  "a l - I -o f  - h i s t o r y w  method i n  e s t i m a t i n g  t h e  j o i n t  r e t u r n  

- d i s t r i b u t i o n  showed s t a t i s t i c a l  i n f e r i o r i t y  over  t h e  32 q u a r t e r  sirnplo 
- 

p r o b a b i l i t y  assessment  approach,  p a r t i c u l a r l y  f o r  the' morc r i s k  averse  

i n v e s t o r s .  Th is  occu r r ed  i n  bo th  t h e  1934-86 and 1966-86 p e r i o d s ,  when 

equa l -weigh ted  i n d u s t r i e s  were t h e  u n i v e r s e ,  b u t  on ly  i n  the f u l l  pa r iod ,  
% 

when va lue-weigh ted  i n d u s t r i e s  were t h e  u n i v e r s e .  

Comparing r e t u r n s  from t h e  twelve i n d u s t r y  un ive r se  employingr A 32 

quar ter .  s imple  probability assessment  approach t o  t he  r e t u r n s  genera ted  when 

v a r i o u s  ad jus tments  were made t o  tlle e s t i n ~ a t i n g  d L s t r l l ~ u t i o n  rcven l  the 
f .  

fo l l owing  r e s u l t s .  ( 1 )  For t h e  pe r iod  1966-86 - w i t h  t h c  value-wt?Le,hted 

u n i v e r s e ,  none of  t h e  ad jus tments  made any d i f f e r e n c e  ( s t n t i s  t i c n l l y )  t o  thd 

p o r t f o l i o  r e t u r n s .  ( 2 )  For t h e  1954-86 and 1966-86 p e r i o d s ,  r e g n r d l e s s  of 

l eve rage  o p p o r t u n i t i e s  f o r  bo th  equa l -  and value-weighted i r i dus t r i e s  , t h c r e  _ 

i s  no s t a t i s t i c a l  d i f f e r e n c e  between t h e  p o r t f o l i o  r e t u r n s  u s ing  t h e  s imple 

h i s t o r i c a l  raw j o i n t  e s t i m a t e s  a s  t h e  j o i n t '  r e t u r n  d i s t r i l ~ u t  ion v e r s u s  t.he 

i n f l a t i o n  a d a p t e r  method t o  a d j u s t  t h e  d i s t r i b u t i o n .  ( 3 )  Both tha 

" a l l - o f  - h i s t o r y w  and t h e  ' ! d i s a s t e r  s t a t e s "  s c e n a r i o  approaches t o  e s t  imat ing  

t h e  r e t u r n  d i s t r i b u t i o n  showed s t a t i s t i c a l  i n f e r i o r  i ty t.o* t he  s impla  

h i s t o r i c a l  raw e s t i m a t e  approach a s  we l l  a s  t o  t h e  i n f l a t i o n  ndnpter  method 

i n  t h e  1934-86 and 1966-86 p e r i o d s ,  e s p e c i a l l y  f o r  t h e  morc r i s k  ave r se  
3 

i n v e s t o r s .  (4 )  The "sum-of - t h e - d i g i t s "  approach t o  ~ c l j u s  t in8 t he  

p r o b a b i l i t i e s ,  a t  l e a s t  f o r  t h e  more r i s k  ave r se  i n v e s t o r s ,  was found t o  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 

the joint return distribution. 

The evidence from the performance tests of the active strategies reveal 

that: (1) according to the Jensen performance index, there are mostly 

positive 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 

tlenriksson-Merton performance measures for the period 1966-86, while the 

reverse is true for the 1934-86 period. However, most of the timing ability, 

positive or negative, disappeared when a statis tical correction for 

heteroscedasticity was made. % 

The thesis proceeds, as follows. Chapter I1 describes multiperiod 

portfolio thzory and the model to operationalize it. Chapter I11 presents a 

review of the literature. 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 

construction of the investment universes 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 
, * 

tes-ts. Finally, Chapter VIII summarizes the thesis, states the conclusions 

and discusses possible extensions of the research. 



11. The Multiperiod Portfolio Model 

Consider  t h e  s imple  . r e inves tmen t  problem, where we nssulnc? n1nrket.s nro 

p e r f e c t  and r e t u r n s  a r e  independent ,  b u t  no t  n e c e s s a r i l y  s t :n t ionnry ,  over 

t ime.  Le t  t h e  i n v e s t o r  have a  p r e f e r ence  f u n c t i o n  U (wit.!) Ug > 0 ,  11;; < 0 )  
0 

de f ined  on t e rmina l  wea l th  w ( t ime  0 ) .  I f  'we l e t  w denote  t h e  i nvcs t . o r t s  0 I1 

wea l th  w i t h  n  p e r i o d s  t o  go ,  r t h e  r e t u r n  on a s s e t  i i n  p e r i o d  u ,  I, tllc 
i n  . i n  

amount i n v e s t e d  i n  a s s e t  i i n  p e r i o d  n  (wi th  i - 1 be ing  t h e  h s k l r s s  o s s e t . ) ,  

and U (w ) t h e  r e l e v a n t ,  b u t  unknown, u t i l i t y  of  wea l th  w i t 1 1  n pcriotls  t o  go, 
n  n  

then  t h e  i n v e s t o r ' s  wea l th  a t  t h e  end of pe r iod  n  is 

where z' - ( z ~ ~ , . . . , z ~ ~  ) , wi th  t h e  prime denot ing  t r a t ~ s p o s  i t i o n ,  n~ ld  M Is t 11c 
-n 

number of  s e c u r i t i e s .  

Now c o n s i d e r  t h e  p o r t f o l i o  problem wi th  one pe r iod  t o  go.  ?'Ire i n v e s t o r ,  

w i th  wea l th  w t o  i n v e s t ,  must s o l v e  ' 1 

C l e a r l y ,  U (w ) is t h e  h i g h e s t  a t t a i n a b l e  expec ted  ut i1 i t .y  givcl~l  w n r ~ t l  t.lruu- 1 1  1 

i s  t h e  induced u t i l i t : .  of  weal th8 w i th  one p e r i o d  t o  go .  I p o r ~ f o l i o  

problem w i t h  two p e r i o d s  t o  go is  

8 
I t  i s  known a s  a  d e r i v e d  u t i l i t y  f u n c t i o n  s i n c e  it:  i s  d e r i v e d  from n 

s p e c i f i c  U (w ) . 
0 0 



The induced u t i l i t y  o f  wea l th  w i th  n  pe r iods  t o  go is  g iven  by t h e  r ecu r s ive  

equa t i on  

Un(wn) - max E 

gn l wn 

Thus, U (w ) i s  t h e  expected 
n  n  

per iod  n t o  0 ( t e r m i n a l  d a t e )  

\ 

u t i l i t y  of  fo l lowing  an  op t ima l  p o l i c y  from 

g iven  t h a t  w d o l l a r s  a r e  a v a i l a b l e  a t  n ,  We 
n  

can s e e  from the  above t h a t  t h e  induced u t i l i t y  of  c u r r e n t  ;wea l t h ,  Un(wn), 

g e n e r a l l y  depends on "eve ry th ing" ,  namely, t he  u t i l i t y  f u n c t i o n  o f  t e rmina l  

wea l t h ,  Uo(wo) , t h e  j o i n t  d i s t r i b u t i o n  func t i ons  o f  f u t u r e  r e t u r n s ,  and 

f u t u r e  i n t e r e s t  r a t e s .  Furthermore,  t o  d e r i v e  U 
n -  ~ ( ~ n -  1 

) , t h e  , i nves to r  must 

s o l v e  a p o r t f o l i o  problem i n  each p e r i o d  f o r  a l l  l e v e l s  o f  wea l t h .  Moreover, 

' n - ~ ( ~ n - l  
) m a y  no t  have t h e  same f u n c t i o n a l  form a s  U (w ) .  

0  0 

However, Mossin (1968) showed t h a t  U (w ) depends on ly  on U i f  and only  
n  n  0 

i f  U ( W  ) is  i s o e l a s t i c ,  i . e . ,  
0  0  

(Note t h a t  f o r  .I - 0 ,  U (w ) - i n  w0:) We can now w r i t e  
0  0  

* 
' For t h e s e  u t i l i t y  f u n c t i o n s ,  t h e  op t imal  investment  i s  

p r o p o r t i o n a l  t o  wea l t h ;  t h a t  i s ,  / 

* 
where t h e  x a re  c o n s t a n t s .  I n  a d d i t i o n ,  t he se  p r e f e r e n c e s  a r e  a l s o  

i n  

comple te ly  myopic s i n c e  they  depend on ly  on U and t h e  r e t u r n  s t r u c t u r e  f o r  
0 

t h e  c u r r e n t  pe r iod  (and n o t  on f u t u r e  p e r i o d s ) .  F i n a l l y ,  on ly  f u n c t i o n s  of 



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

that is, the utility%•’ wealth relatives, V (1 + r ) ,  is of the scmo form as 
11 I1 

the utility of wealth. This holds only for fnlnily (1). 

@ note that these properties, while interesting, are clearly rcastrictcrl 

to utility functions of class (1). However, Leland (l972), llnknnsson (1974), 

Ross (1974) , and Huberman and Ross (1983) , showed tlle i~nportnrlc resul t 

for some 7 < 1, 

holds for a very broad class of terminal utility functions U (w ) ; tllnt is, 
0 0 

the induced utility' function U (w ) converges to a n  isoelnstic funct1011. 
n n 

Furthermore, Hakansson (1974) has shown that (3) is usually nccompnllicd by i~ 

10 
convergence in policy; that is 

8 .  

* * 
z d x w  for some 7 < 1 
-n -n n 

Thus the objectives given by (1) encompass a broad variet-y of different goi l l  

formulations for investors with intermediate- to long-LC>I-III irrvcstrorr~r 

11 
horizons. In addition, since the relative risk aversion function is 1-7, thca 

family (1) incorporates a full range of risk attitudes, ranging, from risk 

neutrality (y - 1) to infinite risk aversion ( 7  - -a). 

9 
Relative risk aversion is defined as -wU"(w)/U' (w) and equals 1-7 for tile 
fzimily (1) 
Convergence to an isoelastic policy at n does not frnply ~ h c  isoelnst i c  

policy will be optimal to the end. In other words, if Interstate 80 1s a good 
route from Boston to San Francisco, then it is an equally good r0ut.e to L08 
A~geles or Seattle, but only as far as Salt Lake City. See Hakcirisson (1974). 
11 
However, the simple reinvestment formulation ignores consumption. 



Summarizing, the several noteworthy properties of the isoelastic class 
\ 

of utility functions are: (i) they are consistent with multiperiod expected 

utility maximization whenever returns are independent over time (although 

this is not required'when 7 - 0). Moreover, the investmept 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 

4 
investors, since the functions (except for -y = 1) display an aversion to 

- 
negative returns and bankruptcy that increases as -y decreases. 

-< -. 
We now operationalize multiperiod portfolio theory. At the beginning of? , 

I 

each period t, the investor chooses .a portfolio, x on the basis of some 
-t' 

member, 7 ,  of the family of utility functions for returns given by 

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

subject to: 

x it t 0, x > 0, xgt 5 0, Lt - all i, t 



a l l  t ,  

< 1 ,  C mitXit - a l l  t ,  
i 

where 

d  
r - C X i t r i t s  

+ X 
~ t ~ ~ t  

+ X 
~ t ' ~ t #  

is the ex-ante  r e t u r n  otl t . 1 ~  p o r t f o l i o  
P t s 

a t  time t in  s t a t e  s ,  . 

-y I 1 - a  parameter t h a t  remains f ixed  over t i n e ,  

1 

x - t he  amount inves ted  i n  r i s k y  a s s e t  i i n  per iod  t as a  f r a c t i o n  of awn 
it 

c a p i t a l ,  

x' = (x l t ,  . . . ,  x x x  ) ,  where x  is a column vec to r  n11d a  p r i m  -t M t '  L t '  B t  -t 

denotes t r a n s p o s i t i o n ,  

- 
r -- t he  random r e t u r n  expected on a s s e t  i i n  per iod t ,  
it 

r = the- r e t u r n  on t h e  r i s k l e s s  a s s e t  i n  per iod t ,  
L t  

rd the  bor ro r ing  r a t e  a t  the time of the dec i s ion  a t  t h o  beginning of 
B t  

per iod  t , . 

rn - t he  i n i t i a l  margin requirement f o r  a s s e t  i i n p e r i o d  t expressed n s  a 
i t  

f r a c t i o n ,  and 

7r = the  p r o b a b i l i t y  of s t a t e  s i n  per iod t ,  i n  which cnsc tho random 
ts 

r e t u r n  ? w i l l  assume the value r 
it i t s  ' 9 

12 
Const ra in t  ( 6 )  r u l e s  ou t  s h o r t  posit . ions and ( 1 )  is tlic t ~ d g c t  

1 
h i l e  t h e  program c8n so lve  ( 5 )  t o  f i n d .  the optimal p o r t f o l i o  wiLh o r  

without  t h i s  c o n s t r a i n t ,  we have it i n  f o r  two reasons:  (1) many 
i n s t i t u t i o n a l  i n v e s t o r s  a r e  cons t ra ined  by law t o  hold only long posiFions,  
and ( 2 )  s o  t h a t  t h i s  s tudy is  comparable t o  prcvious oncs which e x p l i c i t l y  
considered t h i s  c o n s t r a i n t .  



constraint. Constraint (8) serves to limit borrowing (when' desired) to t$e 

maximum permissible under the margin requirements that apply to each of the 

various assets. Finally, (9) is the solvency constraint which rules out any 

(ex-ante) probability of bankruptcy. Note that with finite return 

distributions, this constraint is not binding for -y < 1 because of the power 

functions ' aversion towards negative returns and bankruptcy. However, we - 
explicitly consider this constraint in formulating the maximization problem 

to prevent 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 for the 

13 
next period. Second, we need to specify the return ,on a riskless asset a& 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 IV. B 

13 
See Bawa, Brown, and Klein (1979) for a comprehensive look at the issues and 

problems involved with the estimation of return distributions. 



111. Literature Review 

Thi s  c h a p t e r  reviews t h e  l i t e r a t u r e  r e l a t i n g  t o :  (1) a p p l i c a t i o n s  of 

m u l t i p e r i o d  investment  t heo ry  ( t h e  mubt iper iod theory  i t s e l f  was reviewed i n  

Chapter 11); ( 2 )  t h e  r e l a t i o n s h i p  between a p p l i c a t i o n s  of  mul t iyor iod  

p o r t f o l i o  t heo ry  and mean-variance a n a l y s i s ;  and ( 3 )  s t u d i e s  r e l n ~ i n g  t o  

i n d u s t r y  a n a l y s i s .  

A. Applications of Multiperiod Portfolio Theory 

A s  n o t e d ,  t h e  m u l t i p e r i o d  theory  was reviewcd i y  Clinptcr I I .  'I'his 

s e c t i o n  reviews t h e  a p p l i c a t i o n  o f  mu l t i pe r iod  p o r t f o l i o  tlleory t o  tho 

ribalanbing o f  p o r t f o l i o s  over  t ime .  Grauer and ~lakanskon (1982) was ' t h o  

f i r s t  s t udy  app ly ing  m u l t i p e r i o d  p o r t f o l i o  theory t o  thc! ~ e l ) n l a n c  ing  o f  

14 
p o r t f o l i o s  over  t ime .  S ince  t h a t  t ime,  t h r e e  more a r t i c l e s  from the s m e  

- a u t h o r s  have made t h e i r  appearance i n  t h e  f i nance  l i t e r a t u r e ,  v l z .  Grnuer r ~ r i t l  

Hakansson (1985,1986,1987) .  The f i r s t  t h r e e  a r t i c l e s  exp lored  n c t  Ivc a s s o t  

* 
a l l o c a t i o n  s t r a t e g i e s  i n  a  domestic ' s e t t i n g  composed of I J .  S .  cornrnon s t o c k s ,  

1 c o r p o r a t e  bonds,  government bonds and a r i s k l e s s  a s s e t .  Borrowing was ru l cd  

o u t  i n  t h e  f i r s t  a r t i c l e  whi le  margin purchases  were permi t ted  i n  t he  o t t ~ e r  

two. I n  a d d i t i o n ,  t h e  t h i r d  a r t i c l e  inc luded  smal l  s t o c k s  a s  a scpnrntr!  

investment  v e h i c l e .  t h e  f i r s t  t h r e e  a r ~ i c l e s  i n  t h i s  oren considerct i  
Thus , 3 

only  major U . S .  a s s e t  c a t e g o r i e s  a s  t h e  investment u n i v e r s e .  

The model g iven  i n  Chapter 1 equa t ions  ( 5 ) - ( 9 ,  was the  one t h a t  

14 
Thi s  s t udy  is  a c t u a l l y  t h e  second ( ch rono log i ca l l y )  t o  appear  it, t h e  Pinnrice 

l i t e r a t u r e ,  b u t  t h e  f i r s t  i n  a  major j o u r n a l .  Crauer and iliikanssotr (1981) 
appeared i n  a  German p u b l i c a t i o n .  



4 

Grauer -1lakansson used in their studies. In essence, they maximized the 

expected utility of wealth for utility functions of the isoelastic class for 

each period. The constraints in the model were: (1) no short sales were 

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 

periods were recorded; each 

through to t - 1 was assumed 

t, the realized returns of the most recent N 

of the N joint realizations in periods t-N 

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 huarterly revisions. The results 

revealed that there were substantial gains to 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 



made no difference to their portfolio returns, while the more risk tolerant 

investors were fairly liberal in their use of leverage, occasiorfally 

employing up to the maximum allowed. As to be expected, leverage inckensact 

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, Crnuer A I I ~  

Hakansson (1986) found the conclusions from their previous studics to bc 

generally unaltered. Small stocks, when chosen, tended to replace common 

stocks in the portfolios. This had a notably positive effect on realized 

15 returns for all investors', which is not surprising. Moreover, the 
. . 

performances of the active strategies, when compared with fixod woight 

portfolios of similar riskiness, were statistically signif icnntl y higher in 

some cases. 

So far, the studies reviewed have employed a "domes t i c "  universe ; that 

is, only U.S. assets were considered. - In Grauer and ttakansson ( l O 8 7 ) ,  tho 

investment universe was expanded to include the four principal U.S. a s s e t  

16 groups and up to fourteen non-U.S. ecpit? and bond categories. The principal 
'. 

15 
Many investigators, for example Banz (1981), and Reingonum (1981), hove noted 

that small stocks have produced excess risk-adjusted returns. This is now 
commonly known as the "small firm effect". 
16 
Wheh we examine the international arena, we find many studies of  

international diversification, but most were based upon the menn-varinncc 
model of portfolio choice at a point in time. One of the earliest was by 
Grubel (1968) who showed the benefits u f  international diversification for 
eleven countries from 1959-66. The (expected) result was that a portfolio of 
international assets dominated (in the mean-variance sense) o portfolio of 
U.S. stocks only. Subsequently, Levy and Sarnat (1970) put forth a s tudy 
examining the gains from international diversification of twenty-eight: 
countries. The conclusions reached were genegally similar to those of''Crube1. 
Again, these and other studies (see the references cited in Adler and Dumas 
(1983) for a comprehensive list of studies) in this area only I.ooked a t  
portfolio choice at a point in time. 

4 



findings were: (1) the gains from including non-U.S. asset categories were 
I 

dramatic, especially so for the more risk averse investors, (2) there were 

large gains from removing the no.leverage constraint compared with when only 

U.S. assets were the investment universe, and, (3) investment in the U.S. 

assets were mostly non-existent in the presence of non-U.S. categories, which 

17  
provided strong evidence of market segmentation. - 

Overall, the 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 categories can be 

remarkably successful. The results were all the more remarkable when we 

consider that only the simple probability assessment approach yas 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 

hypotTesis. 
< 

More recently, Grauer and Hakansson (1988) refined .the simple 
,"-- 

probability assessment approach by including an inflation adapter to adjust 

the raw estimates of next  period"^ joint return distribution. At the 

beginning of period t, the following regression is run: 

where r is the return on asset i in period j, and r is the inflation rate 
i j Ij 

in period j. This regression is run for data contained in the same time frame 

as that used in estimating the joint return distribution employing ty simple 

probability assessment approach. In other words,, fie realized returns of the 

most recqnt N periods are regressed against the inflation qtes of the most 

€I 

17  
Agmon (1973) and Lessard (1973) also provided evidence of market 

segmentation. 



r ecen t  N pe r iods .  The simple p r o b a b i l i t y  assessment approach t o  es t imat ing  

t h e  j o i n t  r e t u r n  d i s t r i b u t i o n  i n  per iod  t is then ad jus t ed  by the following 

equat ion  : 

A 
4 

where 6 is t h e  es t imated  regress ion  s lope  c o e f f i c i e n t ,  r is the r e t u r n  on 
i L t  

- 
t h e  r i s k l e s s  a s s e t  f o r  per iod  t ,  

r~~ 
is the  ( a r i thmet i c )  average r e t u r n  of 

-- 

t h e  r i s k l e s s  a s s e t  i n  the  most r ecen t  N p y i o d s ,  
\. i j  is  the r e a l i z e d  r a t e  of 

2 
r e t u r n  on a s s e t  i i n  pe r iod  j Aor j-t-1 t o  t - N .  Presumably, i f  rLt 

1 - 'LJ 
is 

p o s i t i v e ,  then  what t h e  "marketn'--*is t e l l i n g  us is t h a t  ( u n l e s d  r e a l -  i n t e r e s t  

r a t e s  have gone up) the  i n f l a t i o n  r a t e  i n  per iod t is expected t o  be higher  

than t h e .  average i n f l a t i o n  r a t e  over the preceding N pe r iods .  Thus, it: is 

only " r a t i o n a l "  t o  assume t h a t ,  i f  i nves to r s  expect a  higher  inflnLLon r a t e  

i n  per iod  t ,  then the  expected r e t u r n  on a s s e t  i should be a f f e c t e d  through 
A A 

t he  i n f l a t i o n  r a t e  and , s ince  r e f l e c t s  the r e l a t i o n s h i p  between nsse: 
i i 

; 

i ' s  r e t u r n s  and i n f l a t i o n  i n  the  p a s t  N pe r iods .  

This i n f l a t i o n  adapter  method . t o  r e f i n i n g  the  raw j o i n t  empir ical  

d i s t r i b u t i o n  approach was appl ied  t o  choose p o r t f o l i o s  composed of the 

value-weighted market index of  New York S t w k  ~ x c h a n ~ e  s tocks  and Trensury 

B i l l s .  B a s i c a l l y ,  Grauer and Hakansson appl ied  t h i s  t6 ihnique  to  determine 

the  " r i g h t "  time t o  move out  of the s tock  market and i n t o  Trensury B i l l s  and 

v i c e  v e r s a .  T r a d i t i o n a l l y ,  t h i s  has  been the  approach taken by inves tors  who 
0 

18 
f e e l  t h a t  they do not  have m i c r o - s e l e c t i v i t y ,  but  by analysing broad 

macro-economic v a r i a b l e s  a r e  a b l e  t o  "time the market". This appronch t o  

18 
M i c r o - s e l e c t i v i t y  i s  the  a b i l i t y  t o  i d e n t i f y  under-priced s e c u r i t i e s  i n  the 

s tock  market and thereby include them i n  the p o r t f o l i o .  



i 
"timing the market" was suprisingly successful, especially in the 1966-85 

19 
period. 

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 of these models may be 
' I  

in the computational problems 

20 
prnc t ice d' 

It is well known that 

portfolios is typically less 

and costs that arise when applying theory to 

finding the set of mean-variance efficient 

computationally burdensome than finding an 

optimal portfolio through expected ut.rlity maximization. Thus, there have 

been many studies examining hbw clssely portfolios chosen on the basis of 

functions of means and variances approximate those picked by expected utility 

2 1 
maximization. However, these studies'just examine the portfolio choices at a 

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

portfolios over many periods. 

C. Industry Studies 

19 
It 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 significan~ 
impact on the raw joint distribution. 
20 

2 1 
See, for example, Kroll, Levy and Markowitz (1984), and Grauer (1981a). 
See, for example, Ziemba, Parkan, and Brooks-Hill (1974), Pulley (1981, 

1983), Kallberg and Ziemba (1983), Kroll, Levy and Markowitz (1984), and 
~ k u e r  (1986). 



~her~>vecbken - .- no studies applying nultiperiod portfolio theory t6 the 

industry sectors of the U.S. stock market. This is not surprising since tho 

- Grauer-Hakansson studies reviewed in SecLion A were tho first to employ the 

multiperiod model. However, there are several studies focussing on indirst.1-y 

analysis and the need to do such analyses. 

K i g  (1966) was one of the earliest studies on iudust.ry nqnlysis. Ile was 

concerned with whethel: industry factors were present in individunl stock 

price movements. He found that approximately 10-150 o f  the vnrinnco of 

individual stocks were related to the industry camponent after tnking into 

account the market factor. Later studies by Meyers (1973) and Livinfiston 

(1977) had results that were consistent with King's. They concluded that: 

there existed a pervasive industry influence ,on the performance cE stocks 

B 
over time. This conclusion emphasized the need for portfol.io Inanagars to 

perform such analyses so as to obtrcin higher rdturns and'. lower risks in thc 

long run. It 

Studies examinin'g the performance of industries over t! me irlclude 1,nt:nnQ 

and Tuttle (1968), Brigham and Pappas (1969), and Reilly and Dr~y~irnski 

(1974). These studies showed that differences in performance between 

industries were substantial. For example, Latan&-Tuttlc found (Illat tt'k market , 

increased by five times in the period 1950-67 while the irrtlustries tlntl 

varying changes; one industry declined while another had a n  increase of about 
P 

forty times over the same time period. Moreover, these studies, plus one by 

Tysseland (1971), showed that there was almost no association ( i . ~ . ,  

correlation) in industry performance over time, which lent: support to the 

weak-form efficient markets hy2othesi.s. However, this does not imply t i int  

industry. analysis is useless. On the contrary, these st-udies do gvpport thr: 
I 



J 

, concept of  indus t ry  a n a l y s i s  and 

performance. The evidence showed 

of  an 

t h a t  

-7' 

indus t ry  inf luence  on ind iv idua l  s tock  

i n d u s t r i e s  do not  perform i n  the  same 

way over t i m e , ,  and the re fo re  t h i s  makes indus t ry  a n a l y s i s  a l l  t he  more 

important t o  the p o r t f o l i o  manager. 
* 

011 a  r e l a t e d  t o p i c ,  F a r r e l l  (1974,1975) inves t iga ted  the  c l u s t e r i n g  of 

companies along o the r  l i n e s .  I n  p a r t i c u l a r ,  he used a  broader  than indus t ry  
ik4 

c l a s s l f  i2aat3on ( s t a b l e ,  c y c l i c a l ,  growth and energy)  t o  see  i f  the p r i c e  

a c t i o n  of s tocks  conformed t o  t h i s  c l a s s i f i c a t i o n .  He d i d  f i n d  t h a t  the  four  

s tock  groupings were homogeneous; s tocks  wi th in  each group were highly 

co r re l a t ed .  and the in t e r -g roup  r e l a t i o n s h i p  showed near  independence. 

Moreover, ~ a r r e l i ,  '(1975 j showed t h a t  t he re  were s u b s t a n t i a l '  b e n e f i t s  t o  be 

4 

had from an ex-pos t  g ~ o u p  r o t a t i o n  s t r a t e g y  among these  four  c l a s s i f i c a t i o n s .  

More r ecen t ly ,  Sorensen and Burke (1986) examined p o r t f o l i o  r e t u r n s  from 
,I 

a c t i v e  indus t ry  group r o t a t i o n .  They considered f o r t y - t h r e e  i n d u s t r i e s  from 

1972-84 and appl ied  a " r e l a t i v e  s t r eng th"  t r ad ing  r u l e ,  r a t h e r  than any 

22 
p o r t f o l i o  s e l e c t i o n  models, t o  r o t a t e  i n  and ou t  of these  i n d u s t r i e s . &  The 

measures used t o  judge the  performAnce of the  p ,o r t fo l ios  formed by t h i s  

2 3 "technique were the Sharpe index, the  Treynor index,  and Jensen ' s  a lpha.  

22 
For each indus t ry ,  the r e l a t i v e  s t r e n g t h  index is c a l c u l a t e d .  This index is 

formed by the r a t i o  of an i n d u s t r y ' s  c u r r e n t  p r i c e  t o  i t s  average p r i c e  over 
the previous s i x  mmths.  P o r t f o l i o s  a r e  formed based on t h i s  index. The r u l e  
i s :  s e l l  an indus t ry  when i t s  index f a l l s  below a  s p e c i f i c  rank ( e . g . ,  below 
3 0 % ) ,  and replace it with the  next  h ighes t  ranking indus t ry  not  i n  the 
p o r t f o l i o .  Eech indus t ry  i n  the  p o r t f o l i o  is  equa l ly  weighted. For more 
d e t a i l s ,  s ee  Sorensen and Burke (1986). 
2 3 

The Sharpe index i s  defined a s  (; p-rL) /op  where is  the  average r e t u r n  on 
P 

R p o r t f o l i o ,  r i s  the r i s k l e s s  r e t u r n ,  and o i s  the  s tandard  dev ia t ion  of 
L I P 

r e t u r n s  of p o r t f o l i o  p .  The Treynor index is' def ined  a s  (; ,,-rL)/pp where @ 
P 

is  the b e t a  of p o r t f o l i o  p .  J ensen ' s  a lpha is t h e  i n t e r c e p t  term i n  the  
c h a r a c t e r i s t i c  l i n e  r eg res s ion ;  t h a t  i s ,  when we reg ress  the  excess  r e tu rns  
of p o r t f o l i o  p  aga ins t  the excess r e t u r n s  of the  market. 



Based on such measures, the overall conclusion was that that some strategy of 

group rotation may be of use to portfolio managers. In fact, the, strntogies 

that did the best were those that were not very active, ilowever, i n  the full 
1 I 

period considered, 1972-82, this "relative strength" method of group rotation I 
I 

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

/ 
Thus, this technique has severe limitations when employed i n  highly cyclicnl 

markets (which 1972-82 was). 



IV. Hodel Inputs and Statistical Tests of InvesSment Performance 

We now 

portfolio moc 

describe the inputs required when applying the multiperiod 

3el described in Chapter I1 to industry groupings of the U.S. 

stock market. The investment universe considered is either an eight, twelve 

2 6 
or twenty-four industry grouping of the New York Stock Exchange. Both equal- * 
and value-weighted industry indices are used. Details of these industry 

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

A. Joint Return Distribution Estimation 

1. The Simple Probability Assessment Approach 
1 

The major input to the model is an estimate of the joint return 

2 5 
distribution of the industries for the next period. We initially follow 

2 6 
previous multiperiod studies by employing the so-called simple probability 

assessment approach. As described in Chapter 111, this approach works in the 

following manner. Suppose quarterly revision is used. Then, at the beginning 

of quarter t,  the realized (industry)' returns of 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 

24 
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 
industries. See Chapter V for more specific details. 
2 5  
See Bawa, Brown, and Klein (1979) for a comprehensive look at the issues and 
roblems involved with the estimation of return distributions. 

f6 
See Grauer and Hakansson (1982,1985,1986,1987). 



2 7 
adjustment of atiy kind. Note that there is no information loss involved hcra 

I 

because the whole joint distribution 

correlations ire implicitly taken into account. 
f' 

is specified; all moinents and 
4" 

Having estimated the joint return distribution for quarter t, the only 

other inputs required are the (observable) riskless return, r 
Lt' 

and tho 

(observable) decision borrowing d 
rate-, rgtl for quarter t. The former is 

flssumed to be the 91-day U.S. Treasury bill maturing at the end of quarter, 

while the latter is assumed to be the call money rate plus 1% nt- t-he 

beginning of quarter. 

We initially let N -- 32 quarters for each of the equnll and - 

value-weighted eight, and twenty-four industry investment: universes; , 

that is, we use the returns of the most recent732 qunrtcrs as our 
%v 

28 
estimate of the joint return distribution. In addition, we exn~nlnc the 

9 

effect on portfolio policies and their returns when we allow N to be 28 arid 

29. 40 quarters for the twelve equal- and value-weighted industries. Thus we 

replicate the Grauer-Hakansson methodology on a new and different dat.n set:. 

2. The Simple Probability Assessment Approach Wi tti An I n f  l a t i o r ]  Adopt-cr  

Recently, Grauer and Hakansson (1988) employed an i n f  lnt: ion ndnpter  

method to refine the simple probability assessment approach. Agnln, wn 

replicate their inf lation adapter method for the twelve equnl- ard 

27 
If the investor has no information about the form and parameters of the 

true distribution, but believes that this distribution went i rito effect N 
quarters ago, then it is optimal to use the empirical distrihut ion of' the 
ast N quarters. See Bawa, Brown, and Klein (1979), p. 100. 1 

48 
This follows the cited Grauer and Hakansson studies where they mostly used n 

32 quarter estimating period when quarterly portfolio revjsions were 
considered. They also experimented with 40 quarters as the estimating period. 
2 9 
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 poribus. 



1 

value-weighted industry investment universe (our base case) to see if the 

same general conclusions reached by Grauer-Hakansson can be supported. As 

described earlier in Chapter 1 1  , the following regression is run for each 

industry at the' beginning of quarter t: 

- rij - ai + pir~j + c i p  j-t-1 to t-N, 

where r is the return on industry i in quarter j and r is the inflation 
il 1 j 

Suppose N - 32 quarters are employed in the simple 

approach. Then, the preceding 32 quqrters of returns 

regressed on the same 32 quarters of inflation rates. Ye 

now adjust the raw estimates of the joint distribution to be 

A 

where p is the regression slope coefficient, r is the riskless return for 
i Lt 

quarter t ,  r is the (arithmettc) average return on the riskless asset for 
L t  

quarters, and the realized rate return 

industry i in quarter j, for j - t-1 to t-N. Note that while we a,djust the 
magnitude, of the returns in the joint distribution, we still give a 

probability of 1/N to each joint realization. The rationale for this 

approach is to consider the impact of inflationary expectations on our 

estimates of the joint return distribution. If changes in the U.S. Treasury 

h i 1  1 rate reflect investors ' expectations about inflation in the coming 

period (given that 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 equation. 

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

The simple probability assessment 4proach assigns equal probabilities 



& 

to each joint realization in the estimate of the return distribution. Wa now- 

introduce a completely new way to assign these probabilities to the jo in t  
Q 

realizations of our base case. These probabilities are assigned by a 

"sum-of - the-digitsm rule which operates as follows. Let 
N 

Then, at the beginning of quarter t, the joint realization of quai-ter t-1 is 

given probability N/K; the joint realization of quarter t - 2 has probnbili ty 

(N-1)/K; and so on until the joint realization of quarter t-N tins probnbiiity 

.1/K of occurrence. Thus, we have assigned more weight to the r o c o ~ t :  

observations.   he "sum-of-the-digits" method. is an exponential decay-t.ypo 

function and the idea is borrowed from the exponentially wcigl~Qed ~novlng 

average ( E M )  model of univariate time series inodclling. Coiisidcr tlic sllnplc 

probability assessment approach: we are saying that the forccnst. for t . 1 ~  ricx~ 

period is the -(simple) average of the past N realized rctturi~ vcctors. 'I'lict 

impetus behind the "sum-of - the-digits" notion is a "common-scnsc a p p e a l "  t.11at 

the recent past would be a better guide to the next period than the Inore 
I 

30 
dis tint past . 

4.' An "All-of-History" Simple Probability Assessment A p p r o a c h  

As noted, the Grauer-Hakansson studies llnvc cmpl oycd n s l m p l c  

probability assessment approach, which is. a "movirig window" rnc thoil t.o 

estimating next period's joint distribution. That is, only tlic- nlost rctccrit N 

periods of realized returns are used, and as we move sequentially forward i n  

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

30 
The method is arbitrary, but perhaps no more or less than assignlnp, cqunl  

probabilities to each joint realization. 



Thus, implicit in &heir approach is that the return distribution 

stationary for the last N quarters. We now modify this by assuming 

is only 

that the 

world is stationary by considering an "all-of-history" method1 whereby all 

past returns are used in estimating the raw joint disthtion. In other 

Qords, at the beginning of quarter t, returns from quarter 1 (the first 

available data) to quarter t-1 are used. At the beginning of quarter t+l, 

returns from quarter 1 to quarter t will now be the estimate o•’ the j'oint 

distribution, and so on. Each joint realization is given an equal probability 

l/(t-1) of occurring in quarter t. Note that the probabilities become smaller 

as we move forward in time, unlike the ("moving window") simple probability 

assessment approach. This technique is applied to our base case. 

5. A  " D i s a s t e r  S t a t e s "  S c e n a r i o  P r o b a b i l i t y  A s s e s s m e n t  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 re-turn distribution (M - 12 and N - 32 in our base caie) . At 
the beginning of quarter t,  the worst state for each asset i from quarter 1 ' 

(first observation) to quarter t-1 (most recent abservation) is recorded. 

Thus we should obtain M such states (one for each asset in the universe). 

Then we append these M wors states to the most recent N states to obtain t.l 

3 1 
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. 



' 32 M + N s t a t e s  a s  our es t imate  of the  j o i n t  r e t u r n  d i s t r i b u t i o n  f o r  quarter t i  

The p r o b a b i l i t i e s  we as s ign  t o ,  these s t a t e s .  a r e  now determinod by tho  

fol lowing r u l e :  

P r o b a b i l j t i e s  
each of the  N 
r ecen t  s t a t e s  

where J is an i n t e g e r  and 1 I; J 

of Probnbil i  t i e s  
most each of the M 

worst s t a t e s  

_< M .  For example, i f  we' l e t  J - M ,  than q l l  

-we a r e  doing is  a s s ign ing  each of the  N + M s t a t e s  a p robnb l l i t y  or l/(N+M); 

t h a t  i s ,  equal  p r o b a b i l i t y :  We examine th ree  v a r i a t i o n s  around our base cnss 

h e r e ;  we l e t  J -- 1, 6 ,  and 12 ,  and N - 32 q u n r t c r s .  Suppose J - 1 .  'I'hc~i w s  

see  t h a t  each of the  N (= 32) "normal" s t a t e s  has  p robab i l i t y  1/33 o f  

occurrence,  and each of the  M (- 12) " d i s a s t e r "  s t a t e s  has pro l )~~l>i  1 i ty 

1/(33.12)  of  occurrence.  When J - 1 2 ,  we a r e  ass igning  the " d L s n s ~ c r "  st.iltc!.r 

a  p r o b a b i l i t y  equal  t o  each of the  "normal" s t n t c s ;  when .J - 6 ,  n lower' 

p r o b a b i l i t y  is assigned t o  each of the " d i s a s t e r "  s t a t e s  thnli .to ttie "norlnnl" 

s t a t e s ;  and when J - 1, we a r e  ass igning  the lowest p robab i l i t y  to  tlia 

" d i s a s t e r "  s t a t e s .  

The motivat ion f o r  the use of a  " d i s a s t e r  s t a t e s "  scenar io  i s  t o  keep 

the inves to r  aware that- such s t a t e s  may occur a t  any tilac, hut. riot t o  y,ivc! -it. 

a  p r o b a b i l i t y  of occurrence such t h a t  i t  will cornplc~ely  d r ive  [ h a  i ~ l v e s t o r  

out  of the  equ i ty  markets.  Thus, we have made the silnple p ro1)d~ i l  I t y  

assessment e s t ima te  of the r e t u r n  d i s t r i b u t i o n  more coriservn t.1 vc ,  i111d hy 

l e t t i n g  J vary from 1 t o  M I  have va r i ed  the degree of conscrvnt ism. 

3 2 
The "moving window" method p laces  a  zero p r o b a b i l i t y  on a previous d i s a s t e r  

s t a t e  ( e . g . ,  the f o u r t h  q u a r t e r  of 1929) i f  i t  does not f a l l  within Lhe l n s t  
N q u a r t e r s  ( i .  e .  , i t  is out  of the window). Thiy provides t h e  motivnt ior~ for  
the  " d i s a s t e r  s t a t e s "  approach. 



Given these i n p u t s ,  the  p o r t f o l i o  weights f o r  the  va r ious  a s s e t s  and the 

proport ion of  a s s e t s  borrowed (Lf permit ted)  a r e  c a l c u l a t e d  by so lv ing  system 

33 
( 5 )  - ( 9 )  i n  Chapter I1 v i a  non- l inear  programming methods. A t  t he  end of 

qua r t e r  t ,  the r e a l i z e d  r e t u r n  on the  p o r t f o l i o  is determined, using the  

weights s e l e c t e d  a t  the beginning of qua r t e r  

subsequent q u a r t e r s .  

We repor t  r e tu rns  gross  o f ,  t r ansac t ions  

the i nves to r  cannot in• ’  luence p r i c e s .  This 

made i n  previous mult iper iod s t u d i e s .  The 

t .  This cyc le  is  repeated i n  a l l  

cos+s- and t a x e s ,  and assume t h a t  

is  i n  l i n e  w i t h  the  assumptions 

reasoning i s ,  f i r s t ,  the  da ta  

s e r i e s  used a s  inputs  a l s o  exclude tran_sactions c o s t s  ( f o r  reinvestment of 

dividends)  and t axes .  Furthermore, a  s e t  of  benchmark p o r t f o l i o s  i s  

constructed from t h i s  d a t a  s e r i e s  f o r  comparison with the  a c t i v e  s t r a t e g i e s  

and these benchmark p o r t f o l i o s  a l s o  exclude t r a n s a c t i o n s  c o s t s  and taxes .  

Second, many i n s t i t u t i o n a l  inves to r s  a r e  tax-exempt, and t h e r e  a r e  techniques 

34  
ava i l ab le  f o r  keeping t r ansac t ions  c o s t s  low. 

F i n a l l y ,  we p resen t  the p o r t f o l i o  compositions of s e l e c t e d  a c t i v e  

s t r a t e g i e s  t o  d e t e c t  the d i f f e r e n c e s ,  i f  any, between the  va r ious  r e t u r n  

d i s t r i b u t i o n  es t imat ion  techniques.  

5. Statistical T e s t s  o f  Inves tment  Performarrce 

To judge the performance of the a c t i v e  s t r a t e g i e s ,  we t e s t  whether the re  

is  any s t a t i s t i c a l  d i f f e rence  i n  the r e tu rns  of the a c t i v e  s t r a t e g i e s  with 

q u a r t e r l y  r e v i s i o n ,  both with and without leverage o p p o r t u n i t i e s ,  under the 

33 
The non- l inea r  programming algori thm employed is  descr ibed  i n  Best ( 1 9 7 5 ) .  

3 4  
Furthermore, the proper t reatment  of t r ansac t ions  c o s t s  and taxes  a r e  

n o n t r i v i a l .  



following scenarios. (1) The twelve industry universe versus t b  eight and 
H 

twenty-four industry universe (both value- and equal-woighted), for N - 3% 
quarters under the simple probability assessment hppronch to esti~nntirry, the 

joint return distribution. (2) The use of N - 32 versus 28 versus 40 quarters 
under the simple probability assessment nppronch for the twolvo oqunl- nlrtl 

value-weighted industry investment universe. (3) The di Eferent ale tlrods for  

estimating the joint return distribution for the twelve industry universe 

when N - 32 quarters; that is, theL simple probability assessment rippronch 

(our base case) versus the inflation adapter approach vcrsus the 

"sum-of -the-digits" approach versus the "disaster state" scer1ari.o (for .I - 1 , 
6, and 12) versus the "all-of -historyw approach. ( 4 )  Ttrc cornpnr ison of 

selected base case active strategies against the passive and saoi-passive 

3 5 
benchmark portfolios. We report paired t -s tatis t ics for the four cascs 

3 6 
outlined above. 

The paired t- test statistic is constructed as follows. 'The tcr~nlrrnl 

wealth wo is given by 

- w  -=XI exp L [I.n(I.+rt) , J 

3 5 
The passive benchmarks are the CRSP value -weighted index lcverecl up irrrtl 

down, and the twelve individual value-weighted industry indices tllemse lves . 
The semi-passive benchmarks are the equally weighted portfolios of the twGlve 
equal-weighted industry indices levered up .and down, plus the individual 
equally weighted indiustry indices. Chapter V contains a more d e t n i l e t l  
discussion of the construction of these benchmark portfolios. 
3 6 
This test is also used in Fama and MacBeth (1974) and Grauer arid tlnknns~ori 

(1986,1987,1988). 



37 
where w is current wealth, and r is the portfolio return in period t for a 

n t 

particular 7 .  Note that-the returns compound multiplicatively, so we employ 

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

1 
variables ln(1 + re). Thus, to compare the return series r , . , r1 with the 1 I . .  n. 

return series r 
2 
ll..* 

,r2 for two different strategies under different 
n 

scenarios. we calculate the statistic 

where 

1 2 
and o(d) is the standard deviation of [ ln(l+r ) - ln(l+rt) 1 .  In each case, 

t 

the null hypothesis is that 

whiledthe ~lternative hypothesis is that 

C .  Performance Measures 

Finally, de 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) wBen 

managing the eight and twenty-four industry i.nvestment universes (both equal- 

and value-weighted) when N - 32 quarters. The standard academic measures of 
3 7 
-Note we have dropped the subscript p for convenience. 



performance a r e  t he  ex -pos t  c h a r a c t e r i s t i c  l i n e  a ( a l s o  -known a s  Jansen ' s  

(1968) performance index) and the  Treynor-Mazuy (1966) and ~lcnr iksson-Merton . , 

3 8 
(1981) t e s t s  of market t iming.  \:c now d i scuss  each of  these  perfor~nnncs 

3 9 
t e s t s  i n  t u r n .  

1.  he Jensen  Performance Index 

For t he  Jensen  performance index,  w e  run the  followillg clinri\ctcri.stilc 

l i n e  r e g r e s s i o n  f o r  each p o r t f o l i o  p of t he  a c t i v e  s t r a t e g i e s :  

1 

where r is the r e t u r n  on t h e  CRSP value-weighted index ,  r 1s the  r e t u r n  
m t  I* t 

on 91-day U.S. Treasury B i l l s ,  and r is  the p o r t f o l i o  ret .urn on nri nctivi? 
P t 

s t r a t e g y .  The i n t e r c e p t ,  a , is  the  measure of abnormal investment 
P 

performance,  where a p o s i t i v e  (nega t ive )  va lue  i n d i c a t e s  supe r io r  ( i n f e r i o r )  
A 

performance. The n u l l  hypothes i s  i s  a - 0  (no  s u p e r i o r  o r  i ~ i f c r l o r ~  
P 

A 

performance) ,  and the  a l t e r n a t i v e  hypothesis  i s  a > 0 ,  ( t l i e rc  i s  supcr ior  
P 

performance) .  Thus, the  r e s u l t s  of one- t a i l e d  t - t e s t s  a r e  repopt ~ t l .  

2 .  The Treynor-Mazuy Tes t  For Market Ti>ling 

----. Treynor and Mazuy p o s t u l a t e d  the  fol lowing t e s t  f o r  .I funcl: mnnngcr's '. 
--. 

market t iming a b i l i t y :  

3 8 
We a l s o  run these  t e s t s  wi th  a c o r r e c t i o n  f o r  he t e roscedas t  i c  i t y  . 

39 
Note t h a t  t h e  a p p l i c a t i o n  of mul t iper iod  p o r t f o l i o  theory t o  g roup  ro tn t ion  

is n o t  e x a c t l y  a market t iming s t r a t e g y  ( i n  t he  Ilenriksson-Mcrtorl or  
Treynor-Mazuy s e n s e ) ,  nor  i s  it simply a p o r t f o l i o  s e l e c t i o n  s t r a t e g y  ( i n  tile 
Jensen  s e n s e ) .  Thus one could argue t h a t  none of these  measures w i l l  give n ,  
completely  accu ra t e  measure of t he  investment performance of the  mult ipcr iod 
s t r a t e g i e s .  On the  o t h e r  hand, these  performance measures a r e  the ber~ct~~nnrks 
f o r  measuring the  performance of p ro fe s s iona l  money managers and @hey could 
make e x a c t l y  the  same arguments. Therefore ,  we judge t h e  mu1 t i p e r  iod 
s t r a t e g i e s  a g a i n s t  t he se  same commonly accepted benchmarks. 



where the n o t a t i o n  is a s  before .  I f  ' the manager has  ( p o s i t i v e )  market timing 
A 

a b i l i t y ,  then P > 0. The idea  behind t h i s  t e s t  i s  q u i t e  i n t u i t i v e .  
2~  

B n ~ i c o l l y ,  a  supe r io r  fund manager w i l l  incFease a  fund ' s  t a r g e t  b e t a  t o  q 2 

i f  he a s ses ses  c o r r e c t l y  t h a t  r - iL > 0 (an "up" market) i n  the  upcoming m 

per iod ,  and w i l l  t a r g e t  the fund 's  be ta  t o  a  low q i f  t he  assessment. i s  1 

m 
- r < 0 ( a  "down" market) , wherb r12 > Q . Thus, t h e  manager w i l l  have a  

L 

very low b e t a  fund i n  "down" markets,  and a  high fund b e t a  i n  "up" markets. 
A 

Thus, we expect t o  f i n d  P >. 0 f o r  a successfu l  market t imer .  
2~ 

3 .  The Henriksson-Mertm Test For Market Timing 

Merton (1981) a l s o  pos tu la t ed ,  i n  a  Cap i t a l  Asset P r i c ing  Model 

framework, the two- ta rge t -be ta  s t r a t e g y .  A s  i n  the  Treynor-Mazuy t e s t ,  the ' . 
L 

fund manager s e t s  the fund 's  b e t a  t o  q i f  the  f o r e c a s t  i n  t h e  coming period 1 

is r  - r < 0 ,  and inc reases  the  fund ' s  be ta  t o  q i f  r - r > 0 ,  where 
n L 2 m L 

1 

> . l lenriksson and Merton (1981) developed the  fol lowing t e s t  f o r  market 

timing : 

where yy- max ( 0 . r  - r  ) i s  ?qua1 t o  the payoff a s s q c i a t e d  with a  put  
L t  m t  

op t ion  on the market p o r t f o b i , ~  with excerc ise  p r i c e  r The i n t e r p r e t a t i o n  
$1 c/ 

L t '  
A 

i n  the Ilenriksson-Merfon t e s t  'is t h a t  measures the fund ' s  average be ta  i n  
$ !.~ 1 P 
< .  

A 

"up" ~nnrkets  ( i  . e .  , r  - \ r  > 0)  , while P measure the average decrease 
m t L t  2~ 

1 
A k s> 

4 0 from /3 of the fund ' s  beta"4hn "down" markets. Thus, we can t e s t  the  n u l l  
IP 

40 
Note t h a t  these a r e  j u s t  es t imates  of average b e t a s  due t o  the  imperfection 

of the manager's f o r e c a s t s .  That i s ,  the manager w i l l  t a r g e t  a  low b e t a  f o r  
the fund when i n  f a c t  the next h r i o d  turns  out  t o  be an "up" market,  and 
v i c e  v e r s a .  This c r e a t e s  problem of h e t e r o s c e d a s t i c i t y  i n  the  regress ion  
e s t ima t ion  where the absolu e  value of the e r r o r  term is l i n e a r l y  r e l a t e d  t o  
the  absolu te  value of r - r  a, 

m L '  



A 

hypothesis  #3 - 0 where ( i f  not  r e j e c t e d )  we would 
ZP 

does not  have market t iming a b i l i t y ,  o r  does not  

conclude t h a t  the  matlager 

4 1 a c t  on h i s  forecntdts. 

Thus, we p resen t  th ree  measures of investment yerforulance t h a t  nre CAPM 
f.- 

42 r e l a t e d .  The measures a r e  not  without * the i r  c r i t i c s .  Nevertheless ,  they n r o  

the most wel l  known and used t e s t s  i n  the  acacklnic atld appl ied  l i t a r n t u r o .  

Therefore ,  we subject.  t he  multi-period s t r a t e g i e s  to  these com~nonly ncceptcrcl 

benchmarks. 

41 ' 
A A 

. - 
-..., We focus on p a s  the measure of investment performance. 'She cs t lmnte ,  tr , 

2 P \ P 
i s  a measure of the  manager's m i c r o - s e l e c t i v i t y ;  t h a t  i s ,  can t . 1 1 ~  duricl 

* 
- 1  

manager s e l e c t  i nd iv idua l  s e c u r i t i e s  with success .  However, ttie u ' s  nrc 
A 1' 

s t r o n g l y  nega t ive ly  c o r r e l a t e d  with the P ' s  a s  cvidericed i n  llcrsriknson 
2~ 

(1984,) and Grauer and Hakansson (1988).  This wean3 t h a t  i C (.he nctivr! 
A 

s t r a t e g i e s  show p o s i t i v e  market t iming ( i . e . ,  p p o s i t i v e  and s i g n l f i c n t r t ) ,  
2 P 

then they would more than l i k e l y  a l s o  show negat ive m i c r o - s e l e c t i v i t y .  Orlc 
explanat ion  f o r  t h i s - c a n  be found i n  Jagannathan and Korajczgk (1984). 
4 2 

See Rol l  ( l 9 7 8 ) ,  Dybvig and Ross ( l 9 8 5 ) ,  Grauer (1987) f o r  c r i t i c i s lns  of  
us ing  SML ( s e c u r i t y  market l i n e )  measures ( Jensen ' s  t e s t ) ,  and scc  
Jagannathan and Korajczyk (1984) f o r  a c r i t i c i s m  of the Ilenrikssorl-Mcrtor~ 
measure. 

'. 



V. The Data 

The primary source  of our  d a t a  is  t h e  1986 monthly r e t u r n s  t a ~ e  of  t h e  

Center f o r  Research i n  S e c u r i t y  P r i c e s  o f  t h e  U n i v e r s i t y  o f  Chicago (CRSP). 

This  t ape  c o n t a i n s  t h e  r e l e v a n t  monthly p r i c e ,  s h a r e  and r e t u r n  in format ion  

of a11 f i rms  on t h e  New York Stock Exchange from December 1925 t o  December 

1986. Furthermore,  we used t h e  S tandard  I n d u s t r i a l  C l a s s i f i c a t i o n  (SIC) 

handbook (1967) a s  t h e  guide t o  t h e  i n d u s t r i a l  c l a s s i f i c a t i o n s  of  t h e  f i r m s .  

%-. 

A .  Tl le  I n d u s t r y  Universes 

F i r s t ,  we r e p l i c a t e  t he  twelve i n d u s t r y  i n d i c e s  of  Breeden,  Gibbons and 

4 3  
Li tzenberger  (1986) ,  which i n  t u r n  were an  a d a p t a t i o n  o f  Sha rpe ' s  (1982) 

e i g h t  i n d u s t r y  i n d i c e s .  B a s i c a l l y ,  f i rms  on t h e  monthly CRSP r e t u r n s  f i l e  a r e  

grouped i n t o  the  twelve broad i n d u s t r y  c a t e g o r i e s  acco rd ing  t o  t h e i r  ( f i r s t )  

t w o - d i g i t  SIC code.  Table l a  g i v e s  t h e  twelve i n d u s t r i e s  and thea i r  r e s p e c t i v e  

SIC codes .  The e i g h t  i n d u s t r y  un ive r se  i s  p a t t e r n e d  a f t e r  Sharpe (1982).  

v 
Tnble l b  g i v e s  t he  e i g h t  i n d u s t r i e s  ahd t h e i r  respective SIC codes .  F i n a l l y ,  

Tnble l c  p r e s e n t s  t h e  twenty- four  i n d u s t r y  c l a s s i F i c a t i o n . ,  This  

c a t e g o r i z a t i o n  is  based upon t h e  twelve i n d u s t r y  c l a s s i f i c a t i o n  and is formed 

a s  fo l l ows :  each of  t h e  twelve i n d u s t r i e s  from Breeden,  Gibbons and 

Li tzenberger  i s  examined and f u r t h e r  broken down i n t o  s m a l l e r  i n d u s t r i e s  

u n t i l  twenty- four  i n d u s t r i e s  a r e  formed. Care w a s  t aken  t o  ensu re  t h a t  each 

4 3 
Note t h a t  Breeden, Gibbons and Li tzenberger  (1986) omi t t ed  i ~ d u s t r i e s  w i th  

t w o - d i g i t  SIC codes of  0 , 2 , 3 9 , 7 6  and 99. Thus, we fol lowed Sharpe (1982) i n  
a s s i g n i n g  t he se  SIC codes t o  t h e  fo l lowing  i n d u s t r i e s :  0 , 3 9 , 9 9  tb Consumer 
Durnbles ,  2 t o  Food, and 76 t o  S e r v i c e s .  



4 4  
industry existed from 1926 on. 

We now present the details of the construction of the equal-  and 

value-weighted industry indices. Essentially, the me thodology usod 111 

'constructing both types of indices is virtually idetlticn 1 r o  I CRSP 

construction of their value-weighted index. First, f ir~iis whose shares trritln 
. .. 

4 5 as American Depository Receipts (ADRs) are exclurlecl. Scco~icl, wa cxc luclt! 

firms with missing price data; that is, the firm is dropped from ttic industry 

if its price information is missing, but we include it bock as soon n s  a l l  

the information is available. Third, and this is a departure from tile CRSl' 

4 F  
methodology, we exclude firms with missing share data. E'urthcrmorc, we 

construct both the equal- and value -weighted indices f ro~n the s m o  un I vet-$;a 

4 7 
of firms. 

A particular value-weighted industry index is const ruc t c.(l il!; f'o I lows : 

first all firms with the industry's two-digit SIC code (s) nl-c. I-c.c.01-tlc*tl; t licri 

. 
the industry return for a particular ~iiotltl~ L is Just I l ~ c *  I of' I 1 1 ~  

48 
value-weighted individual security returns for t . The value-wcigtit of n f 1 1 - ~ n  

4 4 
While the eight and twelve industry indices are drawn front I lie :;am(! utilvcrsc~ 

of firms, we dropped two SIC classificatioi~s 1 tllc constructio~i of' t . 1 ~  
twenty-four industry indices. Specifically, two digit: codrs 013 t~ri(l 99 arc 
excluded as they represent firms with missing SIC codes on tile CHSI' dntahase 
and non-classifiable firms respectively . Thus the twent-y- four irirfust.ry 
universe has the same or fewer firms than the other two universes. tlowcvc?r, 
there was no difference in the count of f isms at tlie l x y , i ~ i r r l  I I ~ ,  w11i lc! t l w  
later years only saw a few firms dropped. See Table 2 and footriot.c 1 as wel'l . 
4 5 
Beginning in 1986, CRSP exqluded ADRs in thc! corist1-uc1.Ior1 of i 1 s 

value-weighted index. 
46 
This missing share data is recorded as zero so that it. docs mot affect t l ~ c a  

CRSP computation of its value-weighted index. llowever, we clioose to cxc:ludt! 
the firm explicitly, so that our count of firms in the urlivc?rss at any point 
in time may be smaller than CRSP's. 
4 7 
This is a departure from CRSP's cons~uction of its crlunl - w e i  y,titad i ritlc~x. 

For example, CRSP includes ADRs and firms with missing sl~arcr tl;rtn 1 1 1  i1.s - 

equal-weighted index. 
4 8 
These security returns are contained i.1 the K E T l  vector or1 the CKSI' 

database; i.e., they include dividends. 



i 

f o r  month t i s  i t s  beginning (of  month t )  p r i c e  t imes i t s  beg inn ing  (of  month 

t) s h a r e s  ou t s t and ing  d iv ided  by t h e  t o t a l  e q u i t y  v a l u e  of a l l  f i rms  i n  t h e  

i ndus t ry  a t  t h e  beginning o f  month t .  The q u a r t e r l y  r a t e  o f  r e t u r n  f o r  t he  
C 

i n d u s t r y  is now j u s t  t h e  compounded r a t e  of  r e t u r n  f o r  t h e  t h r e e  months i n  
/' 

the  q u a r t e r .  Employing t h e  same f i rms  t h a t  a-re used i n  c o n s t r u c t i p g  a  

p a r t i c u l a r  va lue-weigh ted  i n d u s t r y  index,  an equa l -weigh ted  i n d u s t r y  index is 

a l s o  c o n s t r u c t e d  a s  t h e  a r i t h m e t i c  average of  t h e  r e t u r n s  o f  a l l  t h e  f i rms  i n  

t h a t  i n d u s t r y .  

Tables  l a - c  g ive  more d e t a i l s  on t he  i n d u s t r i e s .  The t a b l e s  i d e n t i f y  t he  

twelve,  e i g h t ,  and twenty- four  i n d u s t r y  c l a s s i f i c a t i o n s  ( p l u s  t h e i r  S I C  

codes)  r e s p e c t i v e l y ,  t h e  t o t a l  number of f i rms  'and t h e  t o t a l  market v a l u e s  i n  

the  sample,  and t he  percentage o f  f i rms  and:of market v a l u e s  i n  each i n d u s t r y  

4 9 
a t  f ou r  p o i n t s  i; t ime .  These fou r  p o i n t s  i n  t i m e  a r e  chosen t o  r e p r e s e n t  

B 

the  f o c a l  p o i n t s  o f  t h e  d a t a s e t  and o f  t he  p o r t f o l i o  s e l e c t i o n  problem. 

S p e c i f i c a l l y ,  we choose January 1926 and December 1986 s i n c e  t h e s e  a r e  t he  

s t a r t  and end d a t e s  o f  t he  CRSP da t abase  r e s p e c t i v e l y ;  J anua ry  1934 and 
b 

January  1966 a r e  chosen because t hey  r e p r e s e n t  t h e  s t a r t i n g  p o i n t s  of  our  

- inves tment  hor izon  - t h e  f u l l  p e r i o d  from t h e  f i r s t  q u a r t e r  of  1934 t o  t h e  

f o u r t h  q u a r t e r  of 1986, and w i th  t he  f i r s t  q u a r t e r  of  1966 t o  t he  l a s t  

50 q u a r t e r  of 1986 a s  an important  s u b - p e r i o d .  

B .  Other  Data Requirments 

4 9 
Fro~n the  percen tages  g iven ,  we can  c a l c u l a t e  t h e  number of  f i rms  i n  each 

i n d u s t r y  a t  t he  fou r  p o i n t s  of  t ime.  
''-we choose t h i s  sub -pe r iod  f o r  two reasons :  (1 )  i t  r e p r e s e n t s  t h e  most r e c e n t  
two decades ,  and t h e r e f o r e  is  of  i n t e r e s t  t o  i n v e s t o r s  and p o r t f o l i o  
managers, and ( 2 )  i t  is c o n s i s t e n t  wi th  t h e  p r ev ious  Grauer and Hakansson 
s t u d i e s .  



The n e x t  p i e c e  o f  - i n fo rma t ion  r equ i r ed  is  the r e t u r n  on n r i s k l e s s  

a s s e t ;  i n  t h e  p o r t f o l i o  s e l e c t i o n  problem wi th  q u a r t e r l y  r e v i s i o n ,  we use  t h e  

91-day U .  S .  Treasury  B i l l  matur ing a t  t h e  end o f  the q u a r t e r .  The sourco of 

t h i s  in format ion  is t h e  Survey  of Current  Bus iness  and T h c  Wall  S tree t  

Journa l .  The borrowing r a t e  f o r  decis. ion purposes ,  r d  
B t '  

is assumcti t o  130 tho 

c a l l  money r a t e  p l u s  1%. This  r a t e  i s  viewed a s  p e r s i s t i n g  throughout thc 

q u a r t e r  and t h e r e f o r e  r i s k f r e e .  The sources  f o r  t h i s  rate  a r e  t l ~ e  Survey  01' 

Current  Bds ine s s  f o r  t h e  p e r i o d  1934- 7 6 ,  and Tl le  Wall  SL r-cct J O L I ~ I J ~ ~  for  

l a t e r  p e r i o d s .  The borrowing r a t e  used f o r  r a t e  of r e t u r n  c n l c u l a t l o ~ ~ s ,  the 

r 
r e a l i z e d  r a t e ,  r 

B t '  
i s  c a l c u l a t e d  a s  a  monthly average. F i n n l l y ,  t l ~ c  nlnrglt~ 

requ i rements  a r e  ob t a ined  from the  Federal Rcservc E L I  l 1 ct i 1 1 .  Thest .  arca t ho 

i - n i t i a l  margin requ i rements ;  t h e r e  was no p r n t i c n l  way t.o t.nkc meintcnnr~ce 

margin requirements  i n t o  c o n s i d e r a t i o n  i n  t he  programs. 111 itr~y e v e n t ,  such 

requ i rements  would have come i n t o  p l ay  f o r  the  more r i s k  t o l c r i ~ n t  s t r n t c g l c s ,  

and t hen  on ly  o c c a s i o n a l l y .  

F i n a l l y ,  f o r  t h e  i n f l a t i o n  a d a p t e r  method t o  a d j u s t  tile j o i n t  ro turn  

d i s t r i b u t i o n ,  we o b t a i n  t he  i n f l a t i o n  r a t e s  f rorn t l ~ c  1988 Y ~ ~ r l ~ o o k  of 

Ibbo tson  A s s o c i a t e s .  The r a t e s  a r e  de r ived  from the  Con:;umcr 1'1- i ce  111tlcx ! o r  

A l l  Urban Consumers, no t  s e a s o n a l l y  a d j u s t e d  ( C P I - U ,  N S A ) .  P r i o r  t o  1 0 1 8 ,  thc~  

r a t e s  a r e  d e r i v e d  from t h e  C P I  (as opposed t o  t he  CI'I-U). 'I'iie q u n ~ - t c r l y  rot0.r 

of i n f l a t i o n  a r e  j u s t  t h e  compounded monthly r a t e s  given i n  t i ~ c  Y c n r h o o k .  

C .  Inves tment  P o l i c i e s  and T h e i r  Benchmarks 

Next,  we d e s c r i b e  t h e  p o r t f o l i o s  whose r e t u r n s  servr. as t 116. twr~ctuntarkw 

a g a i n s t  which we compare t h e  r e t u r n s  of the  a c t i v e  st ratcBp,ics dcrivc*ti f roln 

m u l t i p e r i o d  p o r t f o l i o  t h e o r y .  The a c t i v e  stratcl~. , ic .s  have prclvi o u ~  ly I~een  



discussed, and therefore we proceed to address the benchmark portfolios. 

Since the construction of the benchmark portfolios are identical whether we 

use an eight, 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, considerG'the twelve value-weighted industry indices plus 

borrowing and lending as the investment universe. Thus, the first set of 

benchmark portfolios i& the individual industry 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 portfolios is the holding of the CRSP 

value-weighted index with different degrees of leverage. Note that holding 
i 

this index is ikin to holding each of the twelve i~dustries described here in 

proportion to their respective market valu- J ; that is, holding a 

5 1 
value-weighted index of the value-weighted industry indices. These 

benchmarks are shown in Table 2, arid are labelled V2-V20. The labels are 

~nnemonic. For example, V2 represents 20% invested in the CRSP value-weighted 

index and 80% invested in the riskfree asset. Thus, V10 refes to the ~ R S P  

value-weighted index, and V20 is now a portfolio with 200% invested in V10 

with 100% borrowed. Note that the margin requirements may have made any (or 

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

5 1 
This is true for the twelve and eight value-weighted industry indices. 

'However, the twenty- four industry universe has two S I C  classifications 
excluded, i.e., the two digit S I C  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. 



* time. The current margin requirement is 50% so that all levered benchmarks 

are feasible, but there was a 100% margin requirement from the second qunrtor 
- .  

of 1946 to the first quarter of 1947 so that none of the levered bcnchmnrks 

were feasihle during that time. Hence, we lever the portfolios V12-V20 t o  

either their stated borrowing limits, or to the tligtws t fens i 1) In vi~ lutr 

consistent with the margin requirments. 

Seccmd, consider the benchmark portfolios assocint cd wl tll the twe lvt- 

equal -weighted industry indices plus borrowing s ~ d  lentli 118 as the i nves tlne~lt 

universe. Again, as with the value-weigh~ed industry indi ccs , the i~~clividual 

industry indices are themselves benchmarks. llowevcr; note one import out 

difference here. Equally weighting the firms within on industry 1s not a 

completely passive strategy as with the value -weiglitcd iritli~st ry i lid1 ccs. '1'1ie 

reason is that equally weighting a portfolio rcquircs an i~ivcstor t o  

rebalance. the portfolio in each period. This rebalarlc i I I ~  is very spec. i f ic ; I t 

requires the investor, in each period, to sell the securities tllnt linvcs riscbri 

in value and buy those that have fallen so as to maintai-n the equnl weight. i n g  

scheme of the securities in the portfolio. Thus, we expect the ret-urns on ttw 

equal-weighted industry indices to be higher and more vo1otl"ile than t-tic 1 r- 

value-weighted counterparts. There are two reasons for tllis. Firstly, equ;~ll y 

weighting the firms in an index gives more weight to the small firms, n r d  i t 

is a documented anomaly that *small firms are ctinractcrized I)y 1ii~;Iic~r rct.ul-11:; 

than large firms (see, for example, Banz ( 1 9 8 1 )  arid R c ?  Lrip~rlurr~ ( 1981 ) ) . 

Secondly, it reflects the gains from the semi-ac t ive equal -we i clit ine scheme 

over the completely passive value-weighting scheme. 

The second set of benchmarks is exactly <he same as wlicn the urliversc 1s  

the value-weighted industry indices ; that is, they are  t11e portfolios denoted 



V2-V20. Finally, the third beffchrnark considered for this universe is an 

equally weighted portfolio of the equal-weighted industry indicess2 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. 

52 Equally 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 exc-lude them so 
that both our equally weighted and value-weighted industry indices will be 
constructed from nn identical universe of firms. 



VI. The Results: Portfolio Returns and Compositions 

This  Chapter  p r e s e n t s  t h e  r e s u l t s  when mu1 t i p c r i o d  port  f o  1 i o t lrcory is 

a p p l i e d  t o  i n d u s t r y  r o t a t i o n  f o r  t he  pe r iod  1934-86.  Wc d c ~ s c t - I h  tl1c 

p o r t f o l i o  r e t u r n s  and composit ions of a base cnsc.. T l ~ i s  h s v  cnso wi~s 

de sc r ibed  i n  c h a p t e r s  I and I V ,  and .is b r i e f l y  rest-nLcd bclow. Wc t h t r  ~a ;~ko  

. comparisons and n o t e  t h e  d i f f e r e n c e s  between t he  base  cnsc  it~rd tlrc o~ lror 

c a s e s  d e s c r i b e d  i n  Chapter I V .  Th is  Cl~nptc r  i s  clivltletl I r ~ t o  f Lvc I I I ~ I ~ O L .  

d 

s e c t i o n s ,  A - D .  S e c t i o n  A examines t h e  p o r t f o l i o  r e t u r n s  of 1 1 1 ~  a c t  1vo 

s t r a t e g i e s  o f  t h e  ba se  c a s e ,  and compares these  r e t u r n s  w i  (11 t l r c b  ] - ( ' I  111.11;  of 

benchmark p o r t f o l i o s .  S e c t i o n  B compares t he  p o r t f o l  l o  ret.iirtrs o T 1 . 1 1 ~  (I(: t l v v  

s t r a t e g i e s  of  t h e  ba se  ca se  wi th  those  of  tlie o t l ~ c r  c n s c s .  Sr\c-t.iot~ C 

d e s c r i b e s  t h e  p o r t f o l i o  composi t ions  of  t h e  RC t Lve s t r a t e g i  c s  o f  t tic \)ii:i(. 

c a s e .  F i n a l l y ,  S e c t i o n  D c o n t a i n s  a comparison of  p o r t f o l i o  coq )os  1 t- tolls of 
e 

t he  base  c a s e  v e r s u s  t h e  o t h e r  c a s e s .  Each of t h e  ScrcLiorrs A - 1) i s  f'ui-l t1c.r- 

d i v i d e d  i n t o  s e v e r a l  s u b - s e c t i o n s ,  t h a t  inc lude  conclutlinp, r-c*rsi~r-ks t l l i i t  

summarize t h e  r e s u l t s  o f  each s ec t i on . '  

A .  Portfolio R e t u r n s :  The Base Case 

The base  ca se  i s  whefi t he  poGer u t i l i t y  f u r ~ r t l o n s ,  w i  1 1 1  ~ I I K I  w l  t l l o ~ ~ t  

l eve rage  o p p o r t u n i t i e s ,  manage e i t h e r  t he  twelve ccluil L - or  vil luc  -wcsip,l~t t a t 1  

i n d u s t r y  investment  un ive r se  u s ing  a 32 q u a r t e r  s imple  prol) ;~ l ) i  1 I t y  nsscSssnrthnt 

approach t o  e s t i m a t e  t h e  j o i n t  r e t u r n  d i s t r i b u t i o n .  We p r c s r n t  1111 .q hi~sc*  crivt* 

s c e n a r i o  f o r  t he  p e r i o d s  1934-86  and 1966-86 i n  t w o  ta t , lcs  i l l l c i  four  f l! ;~~rt*:i ,  

a d e s c r i p t i o n  of which now fo l l ows .  



53 
T a b l c s  3 a - b  p r e s e n t  t h e  geomet r i c  means and s t a n d a r d  d e v i a t i o n s  o f  

l n ( 1 t . r  ) f o r  e a c h  o f  t h e  twelve  equa l -we igh ted  i n d u s t r i e s  and r i s k l e s s  
t 

l e n d i n g  f o r  10 a c t i v e  s t r a t e g i e s  c o r ~ e s p o n d i n g  t o  t h e  y ' s  i n  e q u a t i o n  ( 4 ) ,  

C t ~ a p t c r  11, r a n g i n g  from - 7 5  (ex t remely  r i s k  a v e r s e )  t o  1 ( r i s k  n e u t r a l )  when 

l e v e r a g e  o p p o r t u n i t i e s  a r e  p r e s e n t  (Table  3 a )  and when t h e y  a r e  n o t  
h 

(Tot,le 3b) ; f o r  t h e  semi-  p a s s i v e  benchmark p o r t f o l i o s  which up- and 
- 

I-----. 

down-lever  an  e q u a l l y  weighted  p o r t f o l i o  o f  t h e  e q u a l l y  we igh ted  i n d u s t r i e s  

(E2-E20);  a s  w e l l  a s  f o r  t h e  p a s s i v e  benchmark p o r t f o l i o s  which up- and 

clown- l e v e r  t h e  CRSP v a l u e - w e i g h t e d  index  (V2-V20) f o r  t h e  f u l l  1934-86 p e r i o d  
I 

5 4 
and ttie 1366-86 s u b - p e r i o d .  F i g u r e s  l a  and l b  a r e  t h e  g r a p h i c a l  e q u i v a l e n t s  

o f  Table  3a,  columns 1 - 2  and 3 - 4  r e s p e c t i v e l y ,  w h i l e  F i g u r e s  l c  and I d  

p o r t r a y  t h e  f i r s t  two and l a s t  two columns,  r e s p e c t i v e l y ,  o f  Tab le  ,3b. The 

f ~ o l l o w i n g  symbols a r e  employed i n  F i g u r e s  l a - d :  ( i )  t h e  i n d u s t r i e s  and 
b 

r i s k l e s s  l e n d i n g  - s q u a r e s ;  ( i i )  t h e  10 a c t i v e  s t r a t e g i e s  - c i r c l e s ;  ( i i i )  

t he  semi - p a s s i v e  benchmark p o r t f o l i o s  - diamonds ; a n d ,  ( i v )  t h e  p a s s i v e  

benchmark p o r t f o l i o s  - t r i a n g l e s .  We a l s o  i n c l u d e  t h e  U . S .  i n f l a t i o n  r a t e  

( s q u a r e )  a s  a h o r i z o n t a l  dashed l i n e . '  Tab le  2 p r e s e n t s  t h e  n o t a t i o n  used  i n  

l a b e l l i n g  t h e  i n d u s t r i e s  and t h e  s e m i - p a s s i v e -  and p a s s i v e  benchmark 

p o r t f o l i o s  c o n t a i n e d  i n  a l l  t h e  f i g u r e s .  

T a b l e s  4 a - b  a r e  t h e  e q u i v a l e n t s  o f  T a b l e s  3 a - b  when t h e  inves tment  

u n i v e r s e  i s  t h e  v a l u e  -we igh ted  i n d u s t r i e s .  F i g u r e s  2 a - b  p o r t r a y  t h e  d a t a  

c o n t a i n e d  i n  Tab le  4a  and F i g u r e s  2 c - d  p o r t r a y  ttie d a t a  c o n t a i n e d  i n  Tab le  4b 

i n  the same f a s h i o n  t h a t  F i g u r e s  l a - b  and l c - d  r k p r e s e n t  t h e  d a t a  c o n t a i n e d  

5 3 * T h i s  measure is approx imate ly  t h e  same a s  t h e  s t a n d a r d  d e v i a t i o n  o f  r a t e s  of 

r e t u r n  f o r  l e v e l s  below 2 5 % .  
5 4 

Chhpter  V d e t a i l e d  t h e  c o n s t r u c t i o n  .of t h e s e  semi - p a s s i v e  and p a s s i v e  
benchmark p o r t f o l i o s .  



i n  Tab l e s  3a and 3b r e s p e c t i v e l y .  T h e , n o t a t i o n  and symbols used arfi idcn t lc i t l  

i n  a l l  f i g u r e s .  The on ly  d i f f e r e n c e  is t h e  absence of t he  sc~ni -pnss iv t .  

benchmark p o r t f o l i o s  i n  bo th  Tab les  4 a - b  and Figures  2a-d. 

We now proceed t o  examine t h e  p o r t f o l i o  r e t u r n s  of the act  ivo st . rnt  egfrs  

of  t h e  ba se  c a s e ,  making comparisons w i th  t.he bencl~tnnrk port f'oI 1 os W- 

n e c e s s a r y .  Th i s  s e c t i o n  c o n t a i n s  s i x  s u b - s e c t i o n s .  

1. The Inves tment  Universes  

A comparison o f  t h e  i n d u s t r y  r e t u r n s  shows t l ~ n t  , f'or I>ot 11 t 11c. 10314 

and 1966- 86 p e r i o d s ,  t h e  mean r e t u r n s  from equal -wc i g h t  itlg tlw tnclus t  r 

(Table  3a)  a r e  c o n s i s t e n t l y  h i g h e r  than  the  rncnll r c t  u rn s  oht 11 i r l c ~ t l  

va lue -we igh t i ng  them (Table  4 a ) .  Th i s  phenorncnou a lmost  surc.1 y rtzf 1 r c t  s ( i ) 

t h e  sma l l  f i r m  e f f e c t ,  and ,  ( i i )  t h e  " a c t i v e "  n a t u r e  of c q t ~ r ~ l - w c ~ I ) : t ~ t i ~ ~ y ,  
- 

5 5  
v e r s u s  p a s s i v e  v a l u e  -we igh t i ng .  Among the  e q u a l l y  w r  ightccl i t~duu t  L- icu i t i  tlltb 

1934- 86 p e r i o d ,  S e r v i c e s  had t h e  h i g h e s t  geometr ic  Incan ( 1G . / & O X )  a11d s t  il~~ditl-(l 

d e v i a t i o n  (32.3 '3%) wh i l e  U t i l i t i e s  had the  lowest  gc*o~nct.l-ic mc.:ir1 ( 1 3 . 7 2 % ) .  

Arnong t h e  va lue-weigh ted  i n d u s t r i e s ,  S e r v i c e s  ngn in  toi~petl  [ I l c ?  I i s t  wi ( 11 r l  

,- mean of 1 2 .  7 5 %  and s t a n d a r d  d e v i a t i o n  o r  3 1 .  3'38, w l ~ l  l r  'rt-~111,!;1)c)r-t:tt 1 0 1 1  

P- 

prov ided  t h e  lowest  mean r e t u r n  ( 9 . 3 1 % )  . Durine the 1366 -86  ~ i ~ I ) - ~ ) i * r I o d .  - 0 1  

t h e  equa l -weigh ted  i ndus t - r i e s  , we f ind  Food and Tobncco t~at i  t tic 111~;hc~st t 1 1 i ~ t 1 1 1  

r e t u r n  ( 1 6 . 0 2 % )  and T r a n s p o r t a t i o n  had t he  lowcst  n t  1 . 9 .  ~(;r l Itis s i l r n c 8  

. p e r i o d  ,. among t he  va lue  -weighted i n d u s t r i e s ,  Food n t~d  Tot)acc.o a l y l  I I  c. l t rncx out 

on t op  w i t h  12 .96% whi le  T r a n s p o r t a t  ion earned a mengr-ta 1 . 0  1 %  ; cbvcArl 'I'rt.n:;~~ry 

, b i l l s  e a rned  7 . 4 9 % ,  and wi th  mucp l e s s  v n r i n b i l i t y .  
-i 

2 .  The Leverage C a s e :  i934-86 

5 5  
Chapter  V c o n t a i n s  a  d i s c u s s i o n  of t h i s  phenomer~orr 



. > 
\ 

Comparing 

Table 3a wi th  

the  a c t i v e  s t r a t e g i e s  con ta ined  i n  t h e  f i r s t  two columns of  

those  i n  t h e  f i r s t  two columns o f  Table  4 a ,  we f i n d  very  

d i f f e r e n t  geometr ic  mean r e t u r n s  when t h e  powers manage t h e  equa l -  vis-a-vis 

t h e  va lue-weigh ted  i n d u s t r i e s .  The h i g h e s t  geometric mean r e t u r n  f o r  t h e  

a c t i v e  s t r a t e g i e s  was 18 .28% a t t a i n e d  by t h e  l oga r i t hmic  i n v e s t o r  when 

o~nnnging t h e  e q u a l l y  weighted i n d u s t r i e s  ( s e e  Table 3a )  compared t o  13 .95% 

f o r  t he  power 0 . 5  i n v e s t o r  managing t h e  va lue-weigh ted  u n i v e r s e  ( s e e  

Tnble 4 a ) .  Except f o r  t he  very  r i s k  ave r se  i n v e s t o r s  (powers - 7 5  t o  - 3 0 ) ,  t he  

t 

s t r a t e g i e s  employing t h e  equa l -weigh ted  i n d u s t r i e s  always outperformed t h e i r  
% 

c o u n t e r p a r t s  managing t h e  va lue-weigh ted  i n d u s t r i e s  w i t h  about  t h e  same 

56 
v a r i n b i l i t y .  

a 

Turning t o  t h e  benchmark p o r t f o l i o s  i n  t h e  f i r s t  two columns of 

Table 3a ,  we f i n d  t h a t  i n  moving from a  pa s s ive  s t r a t e g y  ( p o r t f o l i o s  V2-V20) 

t o  n  s emi -pas s ive  one ( p o r t f o l i o s  E2-E20), t h e r e  was a  d ramat ic  improvement 

i n  geometr ic  mean r e t u r n s  a t  t h e  expense of on ly  a  s l i g h t  i n c r e a s e  i n  
.;" 

v a r i a b i l i t y .  Comparing the  a c t i v e  s t r a t e g i e s  t o  t he se  benchmarks, w e -  f i n d  the  
* 

fo l lowing  r e s u l t s :  ( i )  when t h e  un ive r se  was.  t he  equa l -weigh ted  i n d u s t r i e s  

( s e e  columns 1 - 2  of  Table  Ja and Figure  l a ) ,  t he  more r i s k  ave r se  a c t i v e  

s t r a t e g i e s  d i d  s l i g h t l y  worse than  t he  pa s s ive  and s emi -pas s ive  s t r a t e g i e s ;  

whi le  t he  r e s u l t s  k o r  t h e  more r i s k  t o l e r a n t  a c t i v e  s t r a t e g i e s  were mixed. 

Powers 0 . 5  and 1 c l e a r l y  outperformed 

liigtier v a r i a b i l i t y )  , whi le  powers 0 ,  
-U 

r e  t u r n s  than tlle comparable pass ive .  

t h e  pa s s ive  benchmarks ( a l b e i t  wi th  a  

- 2  and - 5  had h i g h e r  geometr ic  mean 

s t r a t e g i e s .  The a c t i v e  s t r a t e g i e s  a t  

56 
While t he se  h igh ly  r i s k  ave r se  powers had s l i g h t l y  lower r e t u r n s  when 

managing t he  equa l -  ve r sus  the  va lue-weigh ted  i n d u s t r i e s ,  they compensated by 
h a v i n g  lower s t a n d a r d  d e v i a t i o n s .  



t imes  outperformed t h e  s emi -pa s s ive  s t r a t e g i e s ,  and v i c o  v e r s a .  (ii),When tho . 

v a l u e  -weighted i n d u s t r i e s  were t he  u n i v e r s e ,  t he  a c t i v e  s t r n t c g i a s  performed 

s l i g h t l y  worse t han  t h e  p a s s i v e  benchmarks ( s e e  co l~unns  1 - 2  o f  Tnblct 4n and 

3 .  The Leverage Case:  1966 -86  

Columns 3 - 4  i n  Table  ?a c o n t a i n  t he  r e s u l t s  from .- Innnngilig tlrcr 

equa l -weigh ted  i n d u s t r i e s  f o r  t h e  1966- 86 sub-  p e r i o d .  The l ogn r  1 t hnIc  pol  i c y ,  

w i t h  amgeome t r i c  mean r e t u r n  o f  1 9 . 0 5 % ,  was c l e a r l y  nhenti o f  the  ot11c.l- t i c (  Ivth 

s t r a t e g i e s  and t h e  benchmark p o r t f o l i o s .  With appsoxIlnntely t lrc same 

v a r i a b i l i t y ,  t he  s emi -pa s s ive  El4 and E l 6  benchmark p o r t f o l i o s  ciirnctl o n l y  

13 .95% and 14 .10% r e s p e c t i v e l y ;  t he  pa s s ive  s t r a t e g y  V 2 0  cnrned o n l y  7 . 1 5 8 ;  

and t h e  S e r v i c e s  i n d u s t r y  r e a l i z e d  1 4 . 2 2 % .  Moreover, n 11 tlir rrr t. Ivc 

s t r a t e g i e s  outperformed t he  cor resp6nding  pa s s ive  I>erlclirnat-k. port  f o l  i o s  . N o t  

only  t h a t ,  the  s emi -pa s s ive  s t r a t e g i e s  c l e a r l y  outdls tanceci  thcbir p a s s i v e  

c o u n t e r p a r t s ,  bu t  n o t  t o  t he  same exterft  a s  the ac t - i vc  s t r a t e g i e s .  ?'tie mort3 

r i s k  a v e r s e  p  o  - 5 )  performed about  t h e  same ns t i i s  corrcsporitllrig 

s emi -pa s s ivc  be rk  p o r t f o l i o s  whi le  the  l e s s  r i s k  nvcrsc  powers surpirssrd 

the  comparable sem ive r e s u l t s .  These r e s u l t s  a r c  sllowrr 1 1 1  li g~:rplric 

form i n  F igure  l b .  

Turning Lo t h e  l a s t  two columns of Table /tn and F i ~ u r c  ? I ) ,  t 110 rcsu l  t s 

of t h e  a c t i v e  s t r a t e g i e s  managing the  va lue-weigh ted  indust  t - i t s ,  whi l c h  mot-c? 

muted, a r e  s t i l l  r e l a t i v e l y  good. The - 2  power had tile h i g h e s t  y,eornet.rlc rnenri 

r e  t u r n  ( 1 3 %  , which su rpa s sed  t h e  cor responding  ( V 1 7 )  p a s s  i vc. t)c*r~ct~mnrk 

p o r t f o l i o  ( 8 . 7 7 % ) .  Moreover, a l l  the  a c t i v e  s t r a t e g i e s ,  wit11 t t ~ e  excep t i on  of  

the  r i s k  n e u t r a l  i n v e s t o r ,  had h ighe r  mean r e t u r r ~ s  t.11nr1 t i :<*  cortc~spor~dirtp, 

p a s s i v e  s t r a t e g i e s  w i th  equa l  v a r i a b i l i t y .  ifowever, these ac: t i ve s t  riir e y , i  crs 



d i d  no t  a l l  exceed t h e  i n d u s t r y  c a t e g o r i e s .  

4 .  The N o  Leverage Case:  1934-86  
J 

Turning t o  t he  f i r s t  two columns of  Tables  3b and t h e  corresponding 

graph ,  F igure  l c ,  we f i n d  t h a t  when t he  un ive r se  was t h e  equal-weighted -. 
i n d u s t r i e s ,  t h e  a c t i v e  s t r a t e g i e s  had mixed r e s u l t s .  The lower powers ( - 7 5  t o  

-30)  s l i g h t l y  underperformed t h e i r  pa s s ive  and semi-p.ass ive  c o u n t e r p a r t s ;  t h e  

h igher  powers ( - 1 5  t o  1 )  d i d  about  ' the  same o r  b e t t e r  t h a n  t h e  pa s s ive  

benchmarks, and were on ly  s l i g h t l y  worse than  t he  s emi -pas s ive  benchmarks. 

When we examine columns 1 - 2  of  Table 4b and F igure  2 c ,  we f i n d  t h a t  t h e  

- 
comparative pa s s ive  s t r a t e g i e s  outperformed the  a c t i v e  s t r a t e g i e s  managing 

tile va lue-weigh ted  i n d u s t r i e s .  Qnly t h e  Cons t ruc t i on  and T ranspo r t a t i on  - 
i n d u s t r i e s  had a lower geometr ic  mean r e t u r n  than  t h e  a c t i v e  s t r a t e g i e s .  

5 .  T11e N o  Leverage Case :  1966 - 86 

During t h i s  time p e r i o d ,  t he  a c t i v e  s t r a t e g i e s  performed r e l a t i v e l y  

w e l l .  'I'lle lognr i thrnic  i n v e s t o r  had a  geometr ic  mean of  15 .14% ( h i g h e s t )  when 

the i n d u s t r i e s  were e q u a l l y  weighted whi le  t h e  power - 2  i n v e s t o r  d i d  t h e  b e s t  . 

(10 .61%)  managing t he  va lue-weigh ted  i n d u s t r i e s .  

Examining columns 3-4  of Table 3b and Figure  I d ,  we f i n d  t h a t  a l l  t he  

active s t r a t e g i e s ,  when managing t he  equa l -weigh ted  i n d u s t r i e s ,  outperformed 

t h e  cornpnrative p a s s i v e  benchmarks, whi le  only  the  l e s s  r i s k  a v e r s e  i n v e s t o r s  
.- 

d i d  b e t t e r  than  t h e  cor responding  semi-pass ive  s t r a t e g i e s ;  t h e  lower powers 

performed about  t h e  same a s  t h e  e q u i v a l e n t  s emi -pas s ive  p o r t f o l i o s .  With t he  

/" 
exception of '-only t he  Food i n d u s t r y ,  t he  a c t i v e  s t r a t e g i e s  were d i s t i n c t l y  

nor th-wes t of  the i n d u s t r y  c a t e g o r i e s  i n  r e t u r n - s t a n d a r d  deviat ' ioi l  space. '  

Turning now t o  Table 4b (columns 3-4)  and F igure  Zd, we f i n d  t h e  r e s u l t s  

r e l a t i v e l y  good. The - 2  power managing t h e  va lue-weigh ted  i n d u s t r i e s  earned 



10.61% (highest) compared to the passive benchmark VlO's 9.38% wit11 about tho 

same standard deviation. Overall, the powers from -15 to -2 had geometric 

means greater than their passive benchmark counterpayts, whila tho risk 
* 

i 

neutral to logarithmic investors perfirmed sul>stnntinlly worse t han  tho 

h passive strategies. 

6 .  Concluding Remarks 

When we compare thk no leverage results wit-h those whc?ti levat-ago 

opportunities were present, we find a salutary effect whcn margin purct~nsos 

were permitted. For example, when the equal-weighted industries wcro the 

universe, the logarithmic investor earned "only" 13.84% Cot- tho 1 9 3 4 - 8 6  
t 

period compared with 18.28% when margin purchases were permitted. This e f f c c t  

was evident-, in both the 1934-86 and 1966-86 periods, and whcthcr ttro 

industries were equal- or value -weighted. llowever , this was evicleut only for 

the more risk tolerant strategies because for tlie highly risk averse 

investors (powers - 75 to - 30) , the existence of leverage opporturii t les inndo % 

no difference to their portfolio choices. 

The principal findings for the base case scennr'io thcn are: (i) t h e r e  nrct 

substantial gains to be had from applying the multiperiod portfolio moctcl to 

active industry rotation, particularly when manneing an. equal-wciehtetl 

industry universe. This was especially evident during the 1966-86 sub-period, 

(ii) The presence of leverage opportunities generally enhanced the portfol Lo 

returns of the more risk tolerant investors. (iii) Thc simple prohnhility 

assessment approach is noC without merit, producing: good results when 

compared to the passive and semi.-passive benchmark portfol ios . The use of' 

(only) historical returns to forecast next period's joint re turn 

distribution, in conjunction with the multiperiod portfolio model, obtained 

.\/I --\\ 



r e s u l t s  t h a t  d e a l  a  damaging blow t o  t h e  e x i s t e n c e  o f  weak-form e f f i c i e n t  

markets.  ( i v )  The mu l t i pe r iod  - p o r t f o l i o  model appears  t o  be robus t  when 

extended beyond the  a s s e t  a l l o c a t i o n  s t a g e  t o  a more micro l e v e l .  O v e r a l l ,  

the  conc lus ions  reached h e r e  wi th  r e s p e c t  t o  t h e  twelve- indus t ry  un ive r se  a r e  

cons i s t e r i t  wi th  the  r e s u l t s  of  t he  Grauer-llakansson s t u d i e s  on a c t i v e  a s s e t  

n l  l o c a t i o n .  

8 .  P o r t f o l i o  R e t u r n s :  T h e  B a s e  C a s e  v e r s u s  T h e  O t h e r  C a s e s  

-We now examine t h e  p o r t f o l i o  r e t u r n s  of t h e  a c t i v e  s t r a t e g i e s  under 

va r ious  j o i n t . r e t u r n  d i s t r i b u t i o n  e s t i m a t i o n  techniques  and w i t h  d i f f e r e n t  

s i z e d  irldus t r y  investment  u n i v e r s e s .  I n  p a r t i c u l a r ,  w e  focus  on t he  

d i f f e r e n c e s  i n  p o r t f o l i o  r e t u r n s  between t he se  o t h e r  c a s e s  and our  base  ca se  

and t he  benchmark p o r t f o l i o s .  This  s e c t i o n  c o n t a i n s  seven s u b - s e c t i o n s .  

t 

1 .  A Simple F r o b a b i l i t y  A s s e s s m e n t  A p p r o a c h :  8 and  24 I n d u s t r i e s  

We examine the  e f f e c t  t h a t  investment  un ive r se  s i z e  h a s  on p o r t f o l i o  

r e t u r n s .  S p e c i f i c a l l y ,  we cons ide r  a  c o n t r a c t i o n  from twelve i n d u s t r i e s  t o  

c?igt\t and an expansion t o  twen ty - fou r .  For t h e s e  inves tment  u n i v e r s e s ,  we 

e s t i m a t e  t he  j o i n t  r e t u r n  d i s t r i b u t i o n  by t he  s imple  p r o b a b i l i t y ' a s s e s s m e n t  

approach u s i n g  t he  l a s t  32 q u a r t e r s  of  r e a l i z e d  r e t u r n s .  
# 

Tables  5n- d p r e s e n t  t he  geometric means and s t a n d a r d  d e v i a t i o n s  of  t he  

p o r t f o l i o  r e t u r n s  of  t h e  a c t i v e  s t r a t e g i e s  managing t h e  e i g h t  i ndus t ry  

u n i v e r s e ;  of t he  benctmnrk p o r t f o l i o s ;  and of  t h e  i n d u s t r i e s  themselves f o r -  ' 

t he  p e r i o d s  1934-86 and 1966-86.  Tables  5a-b ( 5 c - d )  c o n t a i n  t h e  r e s u l t s  when 

t h e  i n d u s t r i e s  a r e  equa l -weigh ted  (va lue-weigh ted) ,  w i t h  and w i thou t  l everage  

o p p o r t u n i t i e s ,  r e s p e c t i v e l y .  Each of  t h e  Tables  5a -d  have t h e  r e s u l t s  f o r  t h e  

1934-86 pe r iod  i n  columns 1 - 2  and f o r  t h e  1966-86 sub -pe r iod  i n  columns 3 - 4 .  



Tables  6a -d ,  which a r e  c o n s t r u c t e d  i n  a  p a r a l l e l  f a sh ion  t o  'I'ebles 5n-cl ,  

p r e s e n t  t h e  r e s u l t s  when t h e  un ive r se  i s  twenty- fou r  i n d u s t r i e s .  

l a .  The Eight I n d u s t r y  Universe 

Consider t h e  e q u a l l y  weighted e i g h t  i n d u s t r y  un ive r se  whctl l ~ v ~ i + i ~ ~ \ t *  

o p p o r t u n i t i e s  a r e  p r e s e n t  (Table  5 a ) .  For t he  pe r iod  1934-86 (i.olitln~w I - ? ) ,  

we f i n d  mixed r e s u l t s  f o r   he a c t i v e  s t r n t c g i c s  wlicir cornpal-cxd w i t  11 t l r t* 

, benchmarks. The lower powers ( - 7 5  t o  -10)  d i d  s l i g h t l y  worse thnn thc.11- 

p a s s i v e  and semi - p a s s i v e  ' c o u n t e r p a r t s  ; t he  middle powers ( - 5 t o  0 )  pc.1-formc~tl 

a s  w e l l  a s  o r  b e t t e r  t han  t h e  benchmarks, while t he  higti powers c l c n r l y  c l i t l  

worse t han  t h e  semi - p a s s i v e  s t r a t e g i e s .  A cornparisoil w i  t l i  colull~ris 1 - 2 of 

Table 3a - ( t he  base  c a s e )  shows t h a t  t h e  a c t i v e  s t r a t e g i e s  rnanngirlg n n  c ~ i f i l l t  

i n d u s t r y  un ive r se  ha$ lower geometr ic  mean r e t u r n s ,  b u t  t h i s  wris coe~pc~rlsn[(~tl 

f o r  by lower v a r i a b i l i t y .  On t h e  whole, t h e r e  was p r a c t i c a l  l y  110 d l  f t t1t-t~rw: 

f o r  t h e  more r i s k  a - ~ e r s e  i n v e s t o r s .  On the  o t h e r  hand,  the  l oga r i  t tilltic pol I c y  

earned  16 .93% managing e igh f  i n d u s t r i e s  ve r sus  18 .28% Innrlny,Ing twcb1 vcb 

i n d u s t r i e s ;  t h e  r i s k  n e u t r a l  had geometr ic  means of 14.01% versus  16 .91%;  thc  

power 0 . 5  i n v e s t d r  ea rned  i 5 .868  v e r s u s  18 .01%.  Su re ly  such d i  f 'ferrtr~cc~s 1 1 1  

mean r e t u r n s  over  a  53 yea r  pe r iod  have econorltic s i g n i f i c n t l c c ~ .  I:or c . x i ~ ~ ~ q ) l c * ,  

i n  f o l l owing  t he  l oga r i t hmic  p o l i c y ,  an 18 .28% annual  r e t u r n  ir11p1 i (1:; L l r a t  $ 1  

i n v e s t e d  a t  t h e  beg inn ing  of  1934 grows t o  $7316 by t h e  cnd of  1 9 8 0 ,  whl I f !  i r r ~  

5 7 
annual  r e t u r n  of 16 .93% r e s u l t s  i n  $3982. 

For t h e  same u n i v e r s e ,  t he  1966 - 86 pe r iod  (Table  6.3, col  imns 7 - 1 4 )  protlucr~cl 

about  t h e  same r e s u l t s  a s  i n  t h e  1934-86 p e r i o d .  A l l  t he  a c t i v e  ; t ra tce icA: i  

managing t h e  twelve i n d u s t r y  un ive r se  had h ighe r  rnchnrl I - c a t  ~II-11:;  t t ~ n r i  f row 

5 7 
Whether t h e  d i f f e r e n c e  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  w i  11 be cx;irnitir:d I r~ 

Chapter V I I .  



managing t h e  e i g h t  i n d u s t r y  un ive r s e .  Again, t h e r e  were on ly  marginal  

d i f fe rences&Cor  t h e  lower powers, whi le  t he  h i g h e r  powers d i sp l ayed  l e s s  
/=- 

d i f f e r e n c e  than  i n  t h e  f u l l  p e r i o d .  With t h i s  e i g h t  i n d u s t r y  u n i v e r s e ,  a11 

the  a c t i v e  s t r a t e g i e s  outperformed t h e i r  cor responding  p a s s i v e  benchmark 

p o r t f o l i o s ,  and w i th  t h e  excep t i on  o f  powers 0 . 5  and 1 ,  a l s o  had h i g h e r  mean 

r e t u r n s  t h ~ n  the  s emi -pa s s ive  s t r a t e g i e s .  

On removing t h e  l eve r age  o p p o r t u n i t i e s ,  t he  a c t i v e  s t r a t e g i e s  managing the  

e i g h t  equa l -weigh ted  i n d u s t r i e s  (Table  5b) had v i r t u a l l y  i d e n t i c a l  r e s u l t s  a s  
P 

when they managed t he  twelve equa l -weigh ted  i n d u s t r i e s  (Table  3b) f o r  both  

p e r i o d s .  

Now cons ide r  t he  va lue-weigh ted  e i g h t  i n d u s t r y  u n i v e r s e  w i th  l eve r age  

o p p o r t u n i t i e s  p r e s e n t  (Tab le  5 c ) .  The more r i s k  a v e r s e  i n v e s t o r s  (powers -75 

t.o - 2 )  i n  the  1934-86 pe r i od  (columns 1 - 2 )  s l i g h t l y  underperformed t he  

cor responding  pa s s ive  s t r a t e g i e s ,  whi le  t h e  r e s t  o f  t h e  a c t i v e  s t r a t e g i e s  d i d  

~nuch worse.  Comparing t h i s  t o  t he  twelve va lue  -weighted i n d u s t r y  un ive r s e  

(Table  h a ,  columns 1 - 2 ) ,  we f i n d  t h a t  t h e  geometr ic  mean r e t u r n s  were about  

t he  same f o r  t he  lower powers. The' " s u p e r i o r i t y "  o f  managing t h e  twelve 
4 

i n d u s t r y  un ive r s e  was appa ren t  f o r  t he  l oga r i t hmic  t o  t h e  r i s k  n e u t r a l  

i n v e s t o r s  . For example,  t h e  power 0 . 5  ' i n v e s t o r  managing t h e  twelve 

va lue-weigh ted  i n d u s t r i e s  ea rned  13 .95% pe r  annum over  t he  53 y e a r  pe r i od  

compared t o  10.913 when t he  un ive r s e  i s  e i g h t  i n d u s t r i e s .  Th i s  i s  e q u i v a l e n t  

t o  i n v e s t i n g  $1 i n  1934 and having $1014 v e r s u s  $ 2 4 2  a t  t h e  end of 1986. 

Sure;:, c h l s  i s economical ly  s i g n i f i c a n t  . 

For t h e  7 9 6 6 - 8 6  p e r i o d  w i t h  t h e  same investment  u n i v e r s e  (Table  5 c ,  

columns 3 - 4 ) ,  we f i n d  t he  l e s s  r i s k  ave r s e  a c t i v e  s t r a t e g i e s  be ing  

outperformed by t h e  passive s t r a t e g i e s  whi le  t h e  o t h e r  a c t i v e  s t r a t e g i e s  



managed t o  e a r n  abou t  t h e  same as t h e  p a s s i v e  bc~ ic t~ lnnrks .  llowcvol-, wlwt~ wt. 

compare t h e s e  r e s u l t s  t o  t h o s e  o f  t h e  a c t i v e  strategies managing twelve 

i n d u s t r i e s  ( T a b l e s  4 a ,  columns 3 - 4 )  , we f i n d  f a i r l y  l i l t - t ; c '  d i  f f ' c r ~ t ~ c c s ,  
a 

e s p e c i a l l y  f o r  t h e  l e s s  r i s k  a v e r s e  t.nves t o r s  ( r ~ s c . c ~ 1 ~ t  f'ol' I 11c. 1. I s k  rlcut 1 . ~ 1  1 

i n v e s t o r )  . 

I n  t h e  no l e v e r a g e  c a s e  f o r  t h e  v a l u e  -wciglit ed i ~ ~ l u s t  L - ~ V N ,  WC. fFi I N I  I ~ I V  

i 

a c t i v e  s t r a t e g i e s  had lower geomet r i c  means t11n11 t t i c i r  c - c ~ t ' ~ - t ~ s ~ , o l ~ c l i ~ ~ l :  ~);~:;sivtt 

benchmarks f o r  b o t h  t h e  f u l l  1934- 86 p e r i o d  ( I  I e  I (.o 1 rl11111s I - 2 )  i t ~ ~ t l  

1966-86 s u b - p e r i o d  (Tab le  5d, columns ' 3 - 4 ) .  A l l  t h e  a r t  ivt! s ~ l - o t  t>):Lt>:i 

managing twelve  i n d u s t r i e s ,  e x c e p t  for- the  r i s k - n c u t  I-JI  I I I I  I l ~ c *  1000 - ! I 0  

s u b - p e r i o d ,  ou tpe r fo rmed  t h e i r  a c t i v e  c o u n t e r p a r t  s ~n;lt~;ir,i rly, c i p , I r t  i 11~1t1:it 1 - l t b s  

(Tab le  4b v e r s u s  T a b l e  5 d ) .  

I b . The Twenty-four Industry U ~ l i v e r s e  

T a b l e s  6 a - d  p r e s e n t  t h e  r e s u l t s  when the  a c t  ivcl st rirt t1git.s I I I ; I I I ; I ~ , ~ ~  I t r c .  

twen ty -  f o u r  i n d u s t r y  u n i v e r s e .  Consider  f i r s t  t lrc I w i I I 111(1u\t t y 

u n i v e r s e  when l e v e r a g e  i s  a v a i l a b l e .  For tlic 14 3 4  - Rh pc~t-i o ( i  (T,II) I t h  O , I ,  

columns - 2  , we s e e  t h a t  t h e  a c t i v e  s t r a t e g j  c s  11ad 1owc.r y,co~r~cbt I- i c. t r lc . i l l l : ,  

t h a n  t h e  c o r r e s p o n d i n g  semi - p a s s i v e  s t r a t e g i r s  , exc t l p ~  f powclr s - ) i 1 1 1 c l  0 

which performed abou t  a s  w e l l .  For ttle 1966-86 s u b - ~ ) e r i o t l ,  ( s r a c .  ' I ' r ~ l ~ l v  611, 

columns 3 - 4 )  , a l l  t h e  powers from - 7 5  t o  - 7  d i d  we1 1  1-c.la1 i vc. t o t t ~ c .  I ) ~ I : , ~ ,  i vcb 

and semi - p a s s i v e  benchmarks . Only t h e  Tobacco i ndus t t-y ~rii~r~,~fic.d t o  y,c.rlrbl at (. ( I  

h i g h e r  geomet r i c  mean t h a n  t h e  b e s t  t11e ac  t i v c  s t r a t e g i c ~ s  c o u l d  r n r l s c  clr ' I I I P  

h i g h e r  powers d i d  r e l a t i v e l y  p o o r l y ,  w i t h  t h e  r i s k  neuf rill l o s i r ~ y ,  Inor1c.y. 

When we compare w i t h  t h e  a c t i v e  s t r a t e g i e s  martaging t wc.1 ve i r~(lust  t 1 cs, wc. 

f i n d  t h a t  powers - 75  t o  - 2 managing twenty-  f o u r  i n d u s t  r 1 c s  t ~ a d  11 i l;llr!r riat uril!; 

t h a n  when managing twelve  i n d u s t r i e s  f o r  bo th  t h e  l93/4 - HG i1l1(1 I 0 0 0  - HO )wrjo,i:. 



1 

(Tab les  6a ve r su s  3 a ) .  However, t he  r e v e r s e  was t r u e  f o r  powers 0 t o  1, wi th  

q u i t e  l a r g e  d i f f e r e n c e s  . There is c e r t a i n l y  economic s i g n i f  icanc'e, h e r e .  

Ttte r e s u l t s  wi th  no l eve r age  o p p o r t u n i t i e s ,  f o r  bo th  p e r i o d s ,  a r e  g iven  i n  

'Sable 6b .  The more r i s k  a v e r s e  i n v e s t o r s  (powers - 7 5  t o  -10)  performed about  

ttle same whe t l~e r  l eve r age  was a v a i l a b l e  o r  n o t .  The h i g h e r  powers were 
I 

c l e a r l y  l i b e r a l  u s e r s  of  l eve r age  when a v a i l a b l e ,  s o  t h a t  removing such 

oppo r tu r i f t i e s  lowered t h e i r  mean r e t u r n s ,  excep t  f o r  t h e  r i s k  n e u t r a l  
t 

i n v e s t o r  i n  both  p e r i o d s  and the  power 0 . 5  i n v e s t o r  i n  t h e  19 

Compnring Tabte 6b w i t h ' T a b l e  3b ( t h e  twelve i n d u s t r y  

f u l l  p e r i od  mean r e t u r n s  (columns 1 - 2 )  t o  be c o m p r a b l e  whi le  f o r  the  
* 

966 -86  (columns 3 - 4 ) ,  t h e  h ighe r  powers managing t h e  twelve 

Indus t ry  un ive r s e  c l e a r l y  outperformed t h e i r  c o u n t e r p a r t s  managing 

twenty- four  i n d u s t r i e s .  For example, power 0 earned  15 .14% v e r s u s  9 . 2 7 %  wi th  

comparable v a r i a b i l i t y ;  power 0 . 5  ea rned  14 .88% v e r s u s  5 . 4 1 % ;  and 14.42% 

versus  2 . 5 7 %  f o r  t h e  r i s k  n e u t r a l  i n v e s t o r .  

r r  t o  t he  twenty- four  va lue-weign ted  i n d u s t r i e s ,  t he  a c t i v e  
., i 

s t r n t e ' g i e s ,  r e g a r d l e s s  of  whether l eve r age  was a v a i l a b l e  o r  n o t ,  performed 

1-c l n  t i v e l y  i n  t he  1934-86 p e r i o d  compared t o  t h e  p a s s i v e  benchmark 

p o r t f o l i o s  ( s e e  co lu~nns  1 - 2  o f  Tab les  6c and 6 d ) .  For t h e  lower powers, t he  

s i z e  o f  t l ~ e  un ive r s e  d i d  n o t  m a t t e r .  The h i g h e r  powers ( 1  t o  - 2 )  had h ighe r  

gco~ne t r i c  means managing t he  twelve i n d u s t r y  u n i v e r s e  (Tab l e s  4 a - b ,  columns 

1 - 2 )  t h 1 1  t h e  twenty-  f o u r  i n d u s t r y  un ive r s e  (Tab l e s  6 c - d ,  columns 1 - 2 )  ; t h e  

d iCfcrences  were p a r t i c u l a r l y  a c u t e  i n  t he  l eve r age  c a s e .  For example, power 

0 cart led 13 .61% w i t h  l eve r age  whi le  managing twelve i n d u s t r i e s  compared t o  

7 . 51% managing twet l ty-four  i n d u s t r i e s ,  and a t  t he  same time had lower 

v a r i a b i l i t y .  



For t h e  1966-86 p e r i o d  (Tab les  6 c - d ,  columns 3 - 1 0  , only  t ltt. lowcr powers 

rnana'~ed t o  do a s  w e l l  as  the  p a s s i v e  benchmarks ( l e v e r a g e  d i d  no t  mutt.rr f o r  

t h e s e  powers) . N e v e r t h e l e s s ,  t h e  a c t i v e  s t r a t e g i e s  ~nnnagirlg twclvc  iudus  t r i e s  

( T a b l e s  4 a - b ,  columns 3 - 4 )  d i d  ou tpe r fo rm t h e i r  coutltcl-paL-t t I I ~ I I I ~ I I ,  t l lc .  

fwen ty -  fouy i n d u s t r y  u n i v e r s e  (Tab les  6c  - d ,  c.oltlrn~~s 3 - . 4 ) .  

Summarizi:~g, we f i n d  t h a t :  ( i )  t h e  a c t i v e  s t s n t  cy,ic.s c l i t l  hc~t t (11. w11t.11 

managing e q u a l -  r a t h e r  than  v a l u e  -weighted  s t r i l t eg i . c s ,  ri~p,iti-tl lrss o f  t l t t l  s f zc. 

o f  t h e  inves tmen t  u n i v e r s e ;  ( i i )  t h e  r e s u l t s  f o r  t h c  sub-prrioct 1000 - R b  wt>rt3 

u s u a l l y  b e t t e r  t h a n  f o r  t h e  f u l l  p e r i o d ,  e spec  i a  1 l y  w l ~ c a r l  I I , ~  I t 1 1 t h  

e q u a l  - w e i g h t e d  i n d u s t r i e s  ; ( i i i )  t h e  u s e  o f  l evc rnge  , W I I P I I  ~ ~ v a  i l i ~ l , l c - ,  t c . ~ ~ t l ( * t l  

t o  enhance t h e  p o r t f o l i o  r e t u r n s %  t h e  l e s s  r i s k  a v c r s c  i t~vc.);t or:;, t , t l t  , I [  

t h e  expense  o f  h i g h e r  v a r i a b i l i t y  ; ( i v )  t h e r e  we're ecorlornical l y s i p,rli f i (.irrlt 

d i f f e r e n c e s ,  e s p e c i a l l y  f o r  t h e  h i g h e r  powers,  when r n n ~ ~ n f i i  I I ~ ;  tli l f ( . l - c a r t t  :; i ,:c.cl 

i nves tmen t  u n i v e r s e s .  I n  p ~ ~ r t i c u l a r ,  t h e  l e s s  r i s k  nvc.rscl irc t Lvcl st riit r h l : i ( a : i  

managing twelve  i n d u s t r i e s  a lmost  always d i d  1 ) e t . t ~ : ~ -  ttltart t I I O  1 I- c . o r t ~ ~ t ( ~ r l ~ i t r t  s 

/ 

managing e i t h e r  t h e  eighVt o r  twenty-  ~ O U L -  i t ~ d u s  t 1-ies . ' I ' t ~ t '  t i 1  f f tbt-c~lc-chs w c l t  t*  

e s p e c i a l l y  s h a r p  when l e v e r a g e  o p p o r t u n i t  i t s  w t 3 r t .  iivir L 1 : r l ) l i b  1 0  r 1 1 t h  1 owtar 

powers ,  t h e r e  was a lmos t  no d i f f e r e n c e  wllnt eve r  t h e  s i  zc  of 1 1  I ~tvc..;t I n c . r ~ t  

u n i v e r s e .  An e x p l a n a t i o n  f o r  t h i s  i s  t h a t  t h e s e  i ~ ~ v e s t o r ~ ;  trat-tl1y cJvclr 

employed l e v e r a g e  when i t  was a v a i l a b l e ,  a r ~ d  t l~c-y  n lwi~ys  i1:ltl r l  l i i t - [ ; t *  

p r o p o r t i o n  o f  t h e i r  funds  i n  t h e  r i s k f r e e  a s s e t .  'fllus, t t t t*  v;rri nt lor1 I I I  I 1r r . l  I ,  

p o r t f o l i o  r e t u r n s  i s  n o t  ( m o s t l y )  a t t r i b u t a b l e  1.0 tlic v ; ~ r i i ~ t j o t ~  1 1 1  t l w  

i n d u s t r i e s  i n v e s t e d ,  b u t  r a t h e r  printnri  1y from tile v i l  1 i y  ot t t i r  

r i s k f r e e  r a t e  o v e r  t i m e .  

2 .  12 I n d u s t r i e s :  A 28 a n d  40 Quarter-  Simp1 e  I'roOaOi L i t  y As.crs.srrrenr A p p r o n r - t i  

We now examine t h e  p o r t f o l i o  r e t u r n s  when d i  f f c~rc r l t  arnoitr~t n of rc+nl  i zt.d 



r e t u r n s  a r e  used t o  e s t i m a t e  t h e  j o i n t  r e t u r n  d i s t r i b u t i o n  f o r  t h e  n e x t  

p e r i o d .  For t h e  b a s e  c a s e ,  which employed t h e  most r e c e n t  32  q u a r t e r s  o f  

jrc!al i z e d  r e t u r n s  t o  e s t i m a t e  t h e  j o i n t  r e t u r n  d i s t r i b u t i o n ,  we found t h e  

I-c!sult-s t o  be most r e s p e c t a b l e .  Now we examine t h e  e f f e c t s  on p o r t f o l i o  

r c t u r r ~ s  wlieri tlie e s t i . m a t i n g  p c r i o d  i s  28 and 40 q u a r t e r s .  

'Sables 7 a - b  g i v e  t h e  r e s u l t s  f o r  t h e  a c t i v e  s t r a t e g i e s  managing t h e  

twc!lve equa l  -weighted  ' i n d u s t r i e s ,  w i t h  l e v e r a g e  o p p o r t u n i t i e s ,  f o r  t h e  

58 
1 9 3 6 - 8 6  and 1966-86 p e r i o d s ,  r e s p e c t i v e l y ,  when t h e  most r e c e n t  32 ,  28 and 

A0 q u a r t e r s  ( c o l u n n s  1 - 2 ,  3 -4  and 5 - 6  r e s p e c t i v e l y )  o f  r e ' a l i z e d  r e t u r n s  a r e  

employed t o  e s t i m a t e  t h e  j o i n t  r e t u r n  d i s t r i b u t i o n .  T a b l e s  7 c - d  p r e s e n t  t h e  

r ~ s u l t s  f o r  ~ h e  1936-86 and 1966-86 p e r i o d s  when l e v e r a g e  i s  h o t  p e r m i t t e d ,  

nrrd a r e  c o r ~ s t r u c t e d  t o  p a r a l l e l  T a b l e s  7 a - b .  F i n a l l y ,  T a b l e s  8 a - d  a r e  t h e  

c q u l v a l e r t ~  s o f  Tab les  7 a - d  when t h e  twelve  v a l u e  -we igh ted  i n d u s t r i e s  a r e  t h e  

Itrvcst~ncnC u n i v e r s e .  

: ) a .  ' I ' h c 9 8  Quarter E s t i m a t i n g  Period 

Wllerr t h e  equnl  -weiglr ted i n d u s t r i e s  were the  u n i v e r s e ,  we f i n d  t h a t  i n  

~ n o v i ~ i g  from a 3% t o  c? 28 q u a r t e r  e s t i m a t i n g  p e r i o d ,  t h e  geomet r i c  means of  

n l l  a c t i v e  s t r i l t c g i e s  d e c r e a s e d  i n  t h e  1 9 6 6 - 8 6  p e r i o d  ( e x c e p t  f o r  t h e  

r.isk r i cu t rn l  inves to l -  w i t h  l e v e r a g e  p r e s e n t ) ,  whether  l e v e r a g e  was p r e s e n t  o r  

 lot ( c . o l w ~ i s  1 - 2  v e r s u s  3 - 4  i n  each o f  Tab les  7b and 7 d ) .  Fur the rmore ,  most 

o f  t h e  nc Live s t r a t c g i e s  had lriglier v a r l n b i l i t y  ; w i t h  no l e v e r a g e  ( s e e  

5 e 
Note t h a t  i f  40 q u a r t e r s  o f  r e a l i z e d  r e t u r n s  a re  u s e  to e s t i m a t e  t h e  j o i n t  

r e t u r n  d i s t r i b u t i o n ,  t.hen t h e  f i r s t  q u a r t e r  f o r  whirl1 a p o r t f o l i o  can  be 
s c l G c t e d  i s  t h e  f i r s t  q u a r t e r  o f  1936.  This .  i s  because  t h e  p e r i o d  1926-35 
i n c l u s i v e  i s  r e q u i r e d  t o  e s t i m a t e  t h e  j o i n t  r e t u r n  d i s t r i b u t i o n .  Note t h a t  
t h e  e a r l i e s t  date f o r  which we have d a t a  is t h e  f i r s t  q u a r t e r  o f  1926.  Thus,  
f o r  , c o ~ n p e r i s o t l  p u r p o s e s ,  we r e p o r t  p o r t f o l i o  r e t u r n s  o n l y  the  p e r i o d  from,, 
1936 on f o r  [.he 28 and 32 q u a r t e r  s imple  ' p r o b a b i l i t y  a s sessment  approaches .  



Table  7 d ) ,  a l l  s t a n d a r d  d e v i a t i o n s  e x c e p t  f o r  powcc O w e n t  u p ,  and w i t h  

l e v e r a g e  ( s e e  Tab le  7 b ) ,  o n l y  powers 0 . 5  and 1 had lower v a r i a b i l i t y .  For tho 

1936-86 p e r i o d ,  a l l  t h e  s tandard  d e v i a t i o n s  i n c r e a s e d  wl~cti u s  i t ik - :  r i  28 qiint-tt.1. 

v i s - a - v i s  a  32 q u a r t e r  e s t i m a t i n g  p e r i o d  ( s t c  T a b l r s  7a at14 

o f  l e v e r a g e  o p p o r t u n i t i e s .  The d i r e c t i o n  o f  ct ia~igc i n  [ ~ I C -  

were mixed. G e n e r a l l y ,  t h e  lower powers ( - 7 5  t o  - 5 )  n11r1 

, i n v e s t o r  a t t a i n e d  h i g h e r  mean r e t u r n s  t o  colnpcnsntc f-o 

v a r i a b i l i t y .  

r e  t u r n s  , howeve t- , d i d  I I O  t 11ave the same cbn:; i r; t c.~ic.y . ' l ' l~c*y  W ~ B I I I  1 , ~ . r s t l ; r  1 1 y 

f o r  t h e  lower powers , i n  t h e  f u l l  1936 - 86 pc~l- iot l ,  I t i t ~ c ~ l - t ~ , r : ; c ~ c l ,  ,iy,:r i I I  f 0 1  

wtre  n o t  p e r m i t t e d ,  i n  bo th  p e r i o d s  ( s e e  T a b l c s  R c  - ( I )  . W t l c . r i  Ia.vc.~'rry,t. w r l v  

( s e e  T a b l e s  8 a - b )  i n  hot-ti p e r i o d s  

est irnat ing p e r i o d  f o r  b o t h  the e q u a l  - and v ; l l u c - w ~ ~ l  !;/I[ c s c l  I ~ l t l r ~ ? ; t  t . i t . : ; ,  wi ~ I I  O I  

' w i t h o u t  ' l e v e r a g e ,  r e s u l  t c d  i n :  ( i )  h i g h c r  standard d e v l a t  i o ~ r s  ( I  1 )  f o l  

t h e  lower powers i n  b o t h  p e r i o d s  , arid mixed charlgtls f o r  t 11c. 0 1  11111.:; ; i r r ~ ( l ,  (9 i 1 

p e r i o d ,  and lower meat1 r e t u r n s  f o r  m o s t  powers  i l l  tire 1 9 6 6 - 8 6  s u b - p e r i o d .  



' l ' t~us, d e c r e a s i n g  from a 32 q u a r t e r  t o  a 28 q u a r t e r  e s t i m a t i n g  p e r i o d  produced 
- 

cons i s t e n t  changes ( i  . , up o r  down) i n  t he  geometr ic  means and s t anda rd  

d e v i o t i o h s  f o r  the  more r i s k  ave r s e  s t r a t e g i e s ,  whi le  t h e  h i g h e r  powers 'had 

' more e r r a t i c  r e s u l t s .  

? I ) .  T l ~ c  40  Q r i n r t c r  E s C i n ~ a t  ir lg P e r i o d  

Thc u8e o f  4 0 ,  raLher than  32 ,  q u a r t e r s  of r e a l i z e d  r e t u r n s  t o  e s t i m a t e  

t11c j o i n t  r e t u r n  d i s t r i b u t i o n  produced some c o n s i s t e n t  r e s u l t s .  Comparing 

columris 5 - 6  wi th  columns 1 - 2  o f  each of the  Tab les  7a ,  7c and 8a,  8.c show 

t h a t  f o r  the  f u l l  p e r i o d  1936-86,  a l l  t h e  a c t i v e  s t r a t e g i e s  a t t a i n e d  lower 

sri~ridarct dcv io t i ons  accompanied by lower geometr ic  means. The excep t i on  was 

t t ~ e  r i s k  n e u t r a l  i n v e s t o r .  I n  t h e  1966-86 s u b - p e r i o d  ( s e e  Tab les  7b ,  7d and 

Hb, 8 d ,  columris 5 - 6  v e r s u s  columns 1 - 2 ) ,  we found lower geometr ic  means f o r  

n l l  I r i v e s t o r s ,  excep t  f o r  t he  risk n e u t r a l  i n v e s t o r .  However, the  v a r i a b i l i t y  

of port to1 io  rc tu i -ns  ciecl iued AS w e l l  t o  compensate. The e x c e p t i o n  occur red  

wliclr i  t t i t .  equal -wt~ ig l~ te t f  i n d u s t r i e s  were the  un ive r s e  ; f o r  t h e  r i s k  n e u t r a l  

i ~ l v c s t o l  1-egar-ciless of  l e v e r a g e ,  and when the  power 0 . 5  i n v e s t o r  employed 

1i.vc.I.iigc . u s ,  clintigiiig from a  32 t o  a 40 q u a r t e r  e s t i m a t i n g  pe r i od  

produced l t h s s  ei-i.<lt.ic: ct ln~iges i n  tlle geometr ic  means and s t a n d a r d  d e v i a t i o n s  

o f  t l i c .  a c t  ivc  st r n t c g i e s  wtien compared wi th  changing t o  a  28 q u a r t e r  

In sua~mai-y, the  d i f f e r e n c e s  f o r  ttie more r i s k  a v e r s e  s t r a t e g i e s  were 

1-e l n t i v c  l y  I whi le  t he  more r i s k  t o l e r a n t  s t r a t e g i e s  produced 

cvonomicnl ly ,  i f  no t  s t a t i s t i c a l l y ,  s i g n i f i c a n t  d i f  f e r o n c e s .  For example, i n  

t tie 9 3 0  - 8 p e r i o d ,  t he  l oga r i t hmic  i n v e s t o r  managing t h e  equa l  -weighted 

i ~ \ d u s t  r i f \ s  w i t h  Icvcsage o p p o r t u n i t i e s  a v a i l a b l e  ea rned  18.078, 1 5 . 8 5 %  and 

16.010 w i th  about  the  same v a r i a b i l i t y  whenC32,  28 and 40 q u a r t e r s  were the  



e s t i m a t i n g  p e r i o d s  r e s p e c t i v e l y .  The d l f  f e r e n c e  over t h i s  5 1  year  p e r i o d  1s 

e q u i v a l e n t  t o  i n v e s t i n g  $1 a t  t h e  beg inn ing  and $ b / 1 7 ,  $1814 ut~d 

$1947 r e s p e c t i v e l y  a t  t h e  end of  1986 .  This  must b e  r cn r lo~n ic~a l ly  s i p , r l f f l c ; ~ r l t ,  

and bodes  w e l l  f o r  t h e  32 q u a r t e r  e s t i m a t i n g  p c r i o d ,  

A d a p t e r  

1 

The f i r s t  two colunlns o f  T a b l e s  '>a-d  g i v e  the  r c s t ~ l  t s wtwn t t t r -  s i~nl ' l t -  

p r o b a b i l i t y  a s sessment  approach w i t h  an irtf l i l t  i o r ~  nclnpt er i s  t~r;ctl t n r s t  f m a t  r 

t h e  j o i n t  r e t u r n  d i s t r i b u t i o n .  The e s t i m n t  ion period is  3 ; )  c l r l ; ~ t - t  t .1-s r ~ r ~ t i  t t t c -  

a 

u n i v e r s e  i s  t h e  twelve  e q u a l - w e i g h t e d  i n d u s t r i e s .  Tile Icvel-ctp,c. cctsc for 111ca 

p e r i o d s  1934 - 86 an2  1966 - 8 6  i s  shown i n  'I'nI, 1c.s On i ~ r ~ c l  (*I, 1 - c ~ s l ) c ~ c .  t l vca 1 y , w t ~  l l c +  

T a b l e s  9c  and  9d shows t h e  no l e v e r a g e  c,istA f o r  t t ~ r *  [ ) t b l  i otls 10 J l r  - H ~ J  t111(1 

1 9 6 6 - 8 6 ,  r e s p e c t i v e l y .  T a b l e s  1 0 a - d ,  columns L - 2 ,  ~ i ~ - t . s c . r l t  t t i c *  ~ c * : i t 1 1  t s w l ~ ~ ~ r t  

The r e s u l  t s f o r  the  197lb - 86  p e r i o d  w t t r r ~  1t~vc1-,ly,c~ w , ~ s  ~ ) ~ * I - I I I I  I t (* t i  wc.1-c. 

mixed: ttie f i r s t  t w o  c o l u ~ n r ~ s  o f  Tnblcs  9n  and 3;1 strow t t l ,~t  I o r  c t ~ c *  l o w  I o 

e a r n e d  1 3 .  868 w i t h  a  s t a n d a r d  d e v i a t i o n  of 2 1 .  ' 1 2 ~  1 l r 1 ~ 1 t . t -  1 l 

p r o b a b i l i t y  a s sessment  approach compared w i t h  L C  1 . 7 8  nr~d  

v a r i a b i l i t y  ( 1 9 .  6 1 % )  w i t h  t h e  irtf l a t i o r t  a c i : ~ p t c r - .  ' I ' i ~ t h  t t i  r,Ilc.t' I ) ( J w ~ ~ I - . s  

performed s l i g h t l y  worse  w i t h  t h i s  rnct i~od,  but t t1c.y cornpt*rtsi~t c b t l  

lower v a r i a b i l i t y .  Ttius, t h e  power p o l i c i e s  w i t  11 ttic ittf l a t  iorl i tdi~l) t€*l- ,  wi 1 1  

s h i f t  s l i g h t l y  i n  tile n o r t h - w e s t e r l y  d i r e c t  i o n  f r o m  t hcbl r pr c*rc4r~t {~o:;1t ior~!i 



i n  Figure  l a .  

Turning t o  t he  1966-86 sub-  pe r i od  wi th  l eve r age  p e r m i t t e d ,  columns 1 - 2  - 
of T a b l e  9b show r e s p e c t a b l e  r e s u l t s  f o r  t he  a c t i v e  s t r a t e g i e s .  They c l e a r l y  

earned h ighe r  mean r e t u r n s  t han  t h e i r  pa s s ive  and s emi -pa s s ive  c o u n t e r p a r t s .  

For example, t he  l oga r i t hmic  i n v e s t o r  ea rned  15.84% compared t o  V14's 8 .43% 

and- Vl6's 8 . 1 2 % ,  and t o  E l O ' s  1 3 . 7 5 % .  The i n d u s t r i e s  themselves  a s  p o r t f o l i o s  

d i d  not  f a r e  any b e t t e r .  Only t h e  Food i n d u s t r y  managed t o  outperform the 

a c t f v r  s t r a t e g i e s .  Comparing wi th  Table  3a (colwnns 3 - 4 ) ,  we f i n d  the  

i n f  l n t  ion a d a p t e r  method  reduced t h e  v a r i a b i l i t y  o f  t he  a c t i v e  s t r a t e g i e s  

q u i t c  s ig l r i f . i cnn t ly  over  t he  s imple  assessment  approach ,  a t  expense of a  

s l i g h t  reduc t ion  of  geometr ic  means. The excep t i on  is t h e  l oga r i t hmic  

. i l l v e s t o r .  The s t anda rd  d e v i a t i o n  f o r  t h i s  i n v e s t o r  was reduced from 33.36% t o  

2 5 . 3 1 0 ,  with  n drop i n  geometr ic  mean from 19.05% t o  15.8r(%. 

W i t  h  no l everage  o p p o r t u n i t i e s ,  t h e  r e s u l t s  o f  p e r i o d s  1934-86 and 

1966-86 ( s e e  Tnbles 9c anti 9 d  r e s p e c t i v e l y )  were q u i t e  s i m i l a r  t o  t h e  r e s u l t s  

f roln the  s imple  p r o b a b i l i t y  assessment  approach (Table  3b ,  columns 1 - 2  and 

3 - 4  resyec  t i v e l y )  . The r e c u r r i n g  r e s u l t  was the  r e d u c t i o n  i n  v a r i a b i l i t y  of 

tllc port f o l i o  r e t u r n s  of the  a c t i v e  s t r a t e g i e s  w i th  t h e  i n f l a t i o n  adap t e r  

mottrod a t  t he  (mos t ly )  s l i g h t  expense of lower geometr ic  mean r e t u r n s .  

3 b .  The  V a l u e -  Weighted I ~ ~ d u s t r i e s  

Turning t o  Tab les  10n-d  (columns 1 - 2 )  and comparing w i t h  Tab les  4 a - b  

( a l l  co lumns) ,  we f i n d  the  fb l lowing  w i th  r e s p e c t  t o  t h e  i n f l a t i o n  adap t e r  

me tllod v e r s u s  t he  s imple  p r o b a b i l i t y  assessment  approach when the  inves  tment 

u n i v e r s e  i s  t he  twelve v:~lue-weighted i n d u s t r i e s  : (i) t h e  v q i a b h i t y  of  t he  
i 

C 

p o r t f o l i o  r e t u r n s  o f  a l l  a c t i v e  s t r a t e g i e s  decreased  i n  ' bo th  pe r i ods  
L- 

r e g a r d l e s s  of  l eve r age  o p p o r t u n i t i e s .  The comparison is columns 1 - 2  o f  



4 

*a 
Q 

T a b l e s  1 0 a ,  l o b ,  1 0 c ,  and 10d against Table  ha, columns 1-2 and 3 - 4 .  and 

Table  4b ,  columns 1 - 2  and 3 - 4 ,  r e s p e c t i v e l y .  ( i i )  I n  tile 1 9 3 4 - 8 6  p e r i o d ,  the  

geomet r i c  mean r e t u r n s  of ,  t h e  lower powers d e c r e a s e d  s l l g h t l v ,  1)ut tilrb l e s s  

r i s k  a v e r s e  i n v e s t o r s  (powers - 5 and u p )  expcr icncer l  incr r t t sc t l  lilcan r c  t t ~ t - t ~ s  

whether  l e v e r a g e  was a v a i l a b l e  o r  n o t  ( s e e  T a b l e s  10a nncl LOc, c.ol~unr\s 1-1 

1 v e r s u s  T a b l e s  4a and 4 b ,  columns 1 - 2 ) .  ( i i i )  The l 9 6 G - 8 6  p t > ~  Lod saw clb-l~~nut 1'. 

i n c r e a s e s  i n  p o r t f o l i o  mean r e t u r n s  f o r  a l l  t h e  a c t i v e  s t r n t r g i e s ,  especinllv 

f o r  t h e  h i g h e r  powers ( s e e  T a b l e s  l o b  and  lOd, columns 1 - 2  vcisus Tables 42, 

and 4 b ,  columns 3 - 4 )  . For example,  w i t h  l e v e r a g e  (no l e v e r n f i r )  

, mean of  t h e  l o g a r i t h m i c  i n v e s t o r  i n c r e a s e d  from 9.314% ( 8 .  

( 1 0 . 4 1 % )  w h i l e  d e c r e a s i n g  t h e  v a r i a b i l i t y  from 3 0 . 2 9 8  ( 2 3 .  

( 1 8 . 6 7 8 ) ;  t h e  r i s k  n e u t r a l  i n v e s t o r  had t h e  meat) ufsc f-roln 0 

'-' 9 . G O %  ( 1 0 . 2 5 % )  and t h e  variability f n l l i n y ,  from [+9 .  3 7 %  ( J l . b O n )  t o  12.0/% 

( 1 9 . 1 6 % ) .  - 

--, 

To s u u n r n a r i ~ e  , t i l t  i t i f l a t i o n  a d a p t e r  metliod ;~l)pt'at.-s t o s l i g i l t l y  c!r~tinnrt! , 

t h e  r e s u l t s  o f  t h e  s i m p l e  p r o b a b i l i t y  . a s sessment  approact1 wiic111 I I I ; I I I I I ~ , ~ I I ~ ;  1 1 1 ( +  

e q u a l  - w e i g h t e d  i n d u s t r i e s ,  and t h u s  s u p p o r t  ing  t h e  cot lc lus  Lorrs rrcnctrctl [ 11 

Sec t ion  A .  A g r a p h i c a l  r e ~ r e s e n t a t i o n  o f  T a b l e s  9 a - d  (columrrs 1 - 2 )  w i l l  lw  

i d e n t i c a l  t o  F i g u r e s  l a - d  (which r e p r e s e n t  t h e  s imple  probatti  1 I t y  trsst*ssnrc*r~t 

approach)  e x c e p t  t h a t  t h e  power p o l i c i e s  w i l l  now p l o t  s l i g t t t  l y  morr to  t i l t *  

l e f t  . However, t h e  a c t i v e  s t r a t e g i e s  managing t t i e  t we l ve  vil luv-wct 1gtttt.ti 

i n d u s t r i e s ,  w i t h  o r  wj t h o u t  le ,verage  , showed s h a r p  i r ~ c r e i ~ s e s  I r i  p,t*om(*t i- l c-  

mean r e t u r n s  d u r i n g  t h e  1966 -86  s u b -  p e r i o d ,  espec  r a l l y  Pol- 1 i ~ c  11Ighr.r powrrs ,  

w h i l e  e x p e r i e n c i n g  lower v a r i a b i l i t y .  T h u s ,  tile power p o l i c l e v  irr 

F i g u r e s  2c - d  w i l l  show a  s i g n i f i c a n t  nor th -wes  t e r l y  s i i i  f t f ro~n  tile i 1- prcscBrrt 

p o s i t i o n .  



4 .  12 Ir~dustries: A "Sum-of - the-Digits" Probability Assessment ~ ~ ~ r o a c h  

Columris 3-74 of Tables 9a-d and Tables 10a-d give the geometric mean 

returns and standard devfations of the "sum-of-the-digits" method to 

e s t . i m s t i n p ,  the j o i n t  probabilities of the simple assessment approach. We 

utL1,ize the last 32 quarters of realized returnb and assign the probabilities 
\ 

to each joint realization according to the "sum-or-the-digits" rule, with the 
'$ 

most recent observations having the higher probabilities of occurrence than 

5 8  
tlrc earlier ohseintions. 

Specificnlly, columns 3-4 of TaSles 9a-b and 9c-d present the results 

wt~cn t Ire nl7 t  ive s trntegies manage the twelve equal-weighted industries for 

t h e  1 3 3 4 - 8 6  and 1366-36  periods, with and n-ithout leverage, respectively. 

Columns 3 - [ r  of Tables 10a-b and 10c-d parallel columns 3-4 of Tables 9a-b and 

01- - d C X C C P  t that t h e  universe is now the twelve value -weighted .industries. 

4.1. T h e 8  E q ~ r a l  - W e i g t l ( e d  I r i d u s t r i e s  JLp 

Comparlng columns 3-4 of Tables 9a-b and 9c-d with Tables 3 (columns 1-2 

i111d 3 - 1 0  n~ld Table' 3b (colu~nns 1-2 and ,3-4) rer.pect ively, reveal that the 

st ii~lcli~rd cievint lons of portfol i d  retdl-ns of the active strategies employing 

t t 1 i s  "sum-of-the-digits" probability assignment increased (marginally) over 

t l~t. simp 19: probnbil i ty assessment approach. The exceptions were the risk 

licut rnl irlvcstor, and occasionally the 0.5 power and logar-ithmic investor. 

'This occurred for both the 1934-86 and 1966-86 time periods, and for when 

leverage opportunities were present and when they were not. However, 

nccomppnying these increases in variability were increases in the geometric 

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

SQ 
This technique was described in Chepter IV. 

6 3 



powers 0 and 0 . 5  had lower geometr ic  m a n s ,  b u t  higher variabilitiaa (sag 

Table  9a, columns 3-4 v e r s u s  Table  3a, columns 1 - 2 ) ;  s i m i l a r l y  fo r  1966-86 

and w i t h  l e v e r a g e ,  powers - 2  t o  0 . 5  a l s o  had lower means (see Table  9b, 

columns 3 -4  v e r s u s  Table  3a ,  columns 3 - 4 ) .  When l eve r age  was n o t  p r e s e n t ,  

powers - 2  and 0  ea rned  lower r e t u r n s  f o r  t he  1934-86 pe r i od  ( s e e  Table 9 c ,  

columns 3 - 4  v e r s u s  Table  3b,  columns 1 - 2 ) ,  whi le  d u r i n g  1966-86 ,  powsrs - 2  t o  

0 . 5  had decreased  geometr ic  means ( s e e  Table  9J, colu~nns  3 - 4  ve r su s  Table 3b, 

columns 3 - 4 ) .  - 
4 b .  The Value-Weighted I n d u s t r i e s  

The r e s u l t s  f o r  t h e  a c t i v e  s t r a t e g i e s  managing va lue-weigh ted  i n d u s t r i e s  

were mixed Turning t o  Tab les  10a-d  and Tables  4 a - b ,  we f i n d  t he  r e s u l t s  

a lmos t  i d e n t i c a l  a s  when t h e  equa l -weigh ted  i n d u s t r i e s  were the  un ive r s e .  

S p e c i f i c a l l y  , f o r  t h e  1 9 3 4 -  86 w f  t h  l everage  o p p o r t u n i t i e s  p r e s e n t ,  a l l  the  

s t a n d a r d  d e v i a t i o n s  of t h e  a c t i v e  s t r a t e g i e s  were slightly h i g h e r  ttlnn when 

the  s imple  p r o b a b i l i t y  assessment  approach was used (columns 3 - 4  of  T ~ b l e  10a 

v e r s u s  Table 4 a ,  columns 1-2). Furthermore ,  on ly  t he  geometr ic  menn rcturrrs  

o f  powers - 7 5  t o  - 2  i nc r ea sed  t o  o f f s e t  t he  increased  v o r i n b i l i . t y .  For t h e  

1966-86 s u b - p e r i o d  w i th  l e v e r a g e ,  a l l  s t a n d a r d  deviations, excep t  f o r  the  

r i s k - n e u t r a l  i n v e s t o r ,  i nc r ea sed  whi le  t he  geometr ic  means changes were 

mixed; powers - 7 5  t o  - 1 0 ,  0 . 5  and 1 inc r ea sed  ( s e e  columns 3 - 4  of Table  lob  

versus  Table  La ,  columns 3 - 4 ) .  The no l everage  r e s u l t s  a lmost  m i r ro r  the  

l eve r age  o n e s .  For the 1934-86 p e r i o d ,  a l l  a c t i v e  s t r a t e g i e s  excep t  fo r  

powers 0 . 5  and 1 had h i g h e r  v a r i a b i l i t y ,  whi le  t he  geometr ic  means only  
.----.- 

dec rea sed  fo r  powers - 2  and 0 (colunms 3 - 4  of Table 1Oc v e r s u s  c"oumns 1.-2 of 

Table  4 b ) .  F i n a l l y ,  on ly  the  geometr ic  means of powers - 5  and - 2  decreased  i n  

t he  1966-86 p e r i o d   hen a l l  t he  moderate t o  low powers ( - 2  t o  - 7 5 )  had t i lg l~er 



standard deviations. (Table 10d, columns 3-4 versus Ta%le 4b, columns 3 - 4 ) .  

In summary,, the "sum-of-the-digitsn method to assigningeprobabilities in 

the simple assessment approacp hac3,marginal efiects on the active strategies' 

portiolio geometric means and variabilities. MoGt of the time, the standard 
J. 

deviations increased compared to the simple probability assessment approach, 

*but they were usually tempgred by increases in geometric means as well. 

Moreover, for the low powers, the increases 'in stanqard deviations were 

slight while their geometric means increaked marginally more. 

5. 12 Industries: An "All-of-History" probability Assessvent Approach 

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

approach to+ e g next period's joint return distribution. The initial 
, I  

number of rea returns used tg begin this estimation is the first 32 
I 

qua'rters 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 rea1i;ed state is assigned a lover and lower 
d 

probability of occurrence in the next quarter. 
F 

Columns 5-6 of Tables 9a and 9b present the results when the active 

strategies manage the .twelve equal-weighted industry universe, with margin 

purchases permitted, for-the periods 1934-86 and 1966-86 respectively. The no 

leverage case is shown in cd'lumns 5-6 of Tables 9c and 9d for the same. 

respective time periods. Columns 5-6 of Tables 10a-d parallel Tables 9a-d, 

columns 5-6, exce,pt that they show results when the universe is the twelve 

value-weighted industries. 

5 a .  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. 



conservative in their portfolio selection relative to the simple probability 

assessment approach as evidenced by comparing the geometric mean returrrs and 

standard deviations in the Tables. When the equal -weighted industries were 

the universe (columns 5-6 of Tables 93-d), ~lll the active strategies had 

lower mean returns than with the simple probability assessmont approach, but 
A 

this was offset by lower standard deviations. Tllis occurred in botll the 

1934-86 (columns 5-6 of Tables 9a and 9c)and 1966-86 (coliunns 5-6 of 

Tables 9b and 9d) periods regardless of whether leverage opporturlities wore 

present or not. Furthermore, the powers -75 to -2 had stnndnrd tieviat ions 
P 

below 103, but the variability for the other powers start above 20% ( s e e  

Tables 9a-d, columns 5-6). These lower powers, reg~rdless of Zcverage 

opportunities, performed about the same as the semi-passive, and s l i g h t l y  

better than the passive strategies in the 1934-86 period (Tables 9a and 9c, 

columns 5-6)'. For the 1966-86 period, these same ACL ive s trat eq, ies clearly 

outperformed the passive benchmarks and barely outearned the semi-pnsslvc! 

strategies (see Tables 9b and 9d, 

5b. The Value-Weighted-Industries 

For this universe (see Tables 10a-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 all active strategies decrcnscd, buL 

not all geometric means declined at the same time. 

period with no margin purchases 

(see columns 5-6 of Table 10c 

leverage, only the risk-neutral 

Table 10a, columns 5-6 versus 

permitted did all mean 

versus columns 1-2 of 

had a higher geometric 

columns 1-2 of Table 

Only1 for the 193f4 - 86 

returns also decrease 

Table 4b) , whi le with 

mean than before ( s e e  

4 e ) .  For the 1966-86 

sub-period, powers 0 and 1 increhsed their geometric means when leverage was 



available (see Table lob, columns 5-6 versus columns 3-4 of 'Table 4a), 
- 

together with pyer 0.5 yhen it was not (see'Table 10d, columns 5-6 versus 

columns 3-4 of Table 4b). Thus, we see that for,the 1934-86 period, the lower 

powers (-75 to -2) performed a b o u  same as the passive benchmarks whereas 

before it underperformed. Moreover, the rest of the powers, while still 

performing worse than the benchmarks, did better than before; i.e., 

underperformed less. The results for the 1966-86 sub-period show that these 

lower powers still did better than the corresponding passive strategies, but 

the higher powers now did worse when leverage was present. Without leverage 

during the same time frame, the higher powers were more respectable (i. e. , 

did not underperform the benchmarks as mush as before) while the lower powers 
6 

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 return. For the less risk averse 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 approachas the initial starting point; 

then we add in the worst previous state of joint returns of each industry to 

the jaint distribution of realized returns. Thus we add in an extra 12 states 

since we considered the twelve industry investment universe. The way that the 



p r o b a b i l i t i e s  a r e  assigned t o  the s t a t e s  was given i n  Chapter I V .  We review 
'b 

i t  quickly here. 

There a r e  32 "normal" s t a t e s  c o n s i s t i n g  of the most recent  32 quarters  

of j o i n t  r e a l i z e d  r e t u r n s .  There a r e  a l s o  1 2  " d i s a s t e r "  s t a t e s .  T'le parameter - 

J is an in t ege r  t h a t  v a r i e s  between 1 and 1 2 ;  i . e . ,  1 5 J  5 12  and is  used to  

vary the  p r o b a b i l i t i e s  assigned t o  each " n o r m ~ l "  s t a t e  and ench "d i sas tu r "  

s t a t e .  The gormulas a r e  : 

p r o b a b i l i t y  of  each normal s t a t e  - 1 / (32+J ) ,  and 

P robab i l i t y  of each d i s a s t e r  s t a t e  - J / ( 3 2  bJ) ~ 1 2  , 

f o r  1 5 J 5 12. We examine th ree  cases :  we s e t  5-1,6,  and 1 2 .  Notice t h a t  

t h i s  formula is  q u i t e  gene ra l .  I f  we l e t  J-0, then we a r e  back t o  the simple 

p r o b a b i l i t y  assessment approach s ince  the " d i s a s t e r  s t a t e s "  a re  assignail n 

zero p r o b a b i l i t y  of occurrence.  When 5-12, then ench "riormnl" state nnd each 

" d i s a s t e r  s t a t e "  has  a  p r o b a b i l i t y  of 1/44 of occurrence. When J-6, then each 
4 

"normal" s t a t e  i s  assigned 1/38 p r o b a b i l i t y  and each " d i s a s t e r  s t a t c "  has . 

6 / ( lZ .  38) p r o b a b i l i t y  of occurrence.  F i n a l l y ,  when J-1, the "normal" s t n t k s  \ 
each has p r o b a b i l i t y  1/33 while ' t h e  " d i s a s t e r  s t a t e s "  a r e  each p,iven 

1/(12 38) . Thus, the  " d i s a s t e r  s t a t e s "  a r e  assign@ decreasing probabil  i t i e s  

oft occurrence when J  goes from 1 2  t o  1 .  

Tables l l a  and l l b  present  the r e s u l t s  when the a c t i v e  s t r a t e g i e s  mnnnge 
e* 

the twelve equal-weighted i n d u s t r i e s  with leverage permit ted f o r  the periods 

1934-86 and 1966-86 r e s p e c t i v e l y .  Tables l l c  and l l d  a r e  l i k e  Tnhles l l n  ~ n d  

l l b ,  except  t h a t  leverage  i s  no t  permi t ted .  Columns 1 - 2 ,  3-4 and 5 - 6  of each 

of the  Tables l l a - d  descr ibe  the  case  when J -1 ,6 ,  and 1 2  r e s p e c ~ i v e l y .  

F i n a l l y ,  Tables 12a-d p resen t  the  r e s u l t s  when the  universe is  the twelve 

value-weighted i n d u s t r i e s ,  and is cons t ruc ted  t o  p a r a l l e l  ~ a b ' l e s  l l a - d .  
' 



'6a. "Disaster States" Scenario: J - 1 
L 

- 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 lower 

J 

standard deviations for most active strategies for this scenario relative to 

- the simple probability assessment 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 lla, llb, 

0 
l l c ,  and lld with columns 1-2 and 3-4 of Table 3a andacolumns 1-2 and 3-4 of 

Table 3b, respectively. Make a similar respective comparison-for Tables 12a-d 

and Tables 4a-b, ) 

More specifically, when the industries were equal-weighted, power i i .5 
I v 

achieved higher returns in all cases (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.returns but also higher standard deviations in only the no 

lever~ge case (see Table llc and lld, columns 1-2 versus Table 3b columns 1-2 

and 3-4 respectively). Thus, in this case, the lower powers consistently 

achieved lower geometric means and standard deviations, while the results for 
* 

the hi er powers were mixed (i. e. , no consistent direction of change of the 

means nd the standard deviations). I - < 
For the value-weighted industries, the results appear very similar to 

managing the equal-weighted industr'ies. In general, most active strategies 

achieved lower returns vis-a-vis,the simple probability assessment approach, 

while all active strategies had lower variability (compare columns 1-2 of 

Tables 12a, 12b, 12c and 12d with cb~umns 1-2 and 3-4 of Table 4a and columns 

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

attain higher returns in all cases, while the logarithmic investor had higher 



f \ 

returns only during the 1966-86 period. 
+ 

In summary, for thd equal-weighted industries with leverage present, rho 

results for the 1934-86 period were about the same as with the simple 

probability assessment approach, except that the power 0.5 mnneged to f ~ ,  rcl 

substantially better while t e other powers were just marginally better. 4 
i 

During the 1966- 86 sub- period, the most dramat ic improvement nga i-n cftme f rotn 

the power 0.5, while the lower powers all had slightly better results. Whet1 

leverage was not permitted, the lower powers achieved about the snme results 

as the base case in the 1934-86 period. Again, only power 0.5 sllowod any 

substantial benefit from this disaster state scenario. For the 1966-86 

sub-period, the logarithm and power 0.5 investor achieved the most benefit 

from this scenario. When the value-weighted "industries were the universe, 

there was hardly any change from the base case for the 1 9 3 4 - 8 6  period wit11 

leverage. The only exception was the risk-neutral investor. Even then, this 
.L 

investor managed to close the underperformance gap only a little relative to 

the passive strategies. During 1966-86, only the risk-neutral and lognrithtnic 

investors showed any suk stantial improvement over their counterpnrts in the 

base case. The geometric mean for power 1 went up fxom 0.02% to 13.56% with a 

moderate decrease in variability. Surely there is economic signif lcance, at 

lea~t for this investor. Finally, when no leverage opportunities were 
C * 

present, improvements from the base case were almost non-existent for tho 

active strategies during the1 1934-86 period. Overall, the powers .3 to 1 

modtly showed significant improvements from the base case ; these three 
7- t 

investors had higher teometric means and variability as a result of this 

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

\s risk averse investors stand to benefit more than their more risk averse 



counterparts. This is because appending disaster states to the estimation 

dlstributlon makes the distribution more conservative and hence contains the 

less risk averse investors' desire to take on risk. 

6b. "Disaster States" Scenario: J - 6 
This "disaster states" scenario is shown in Tables lla-d and 12a-d, 

columns 3-4. Because we are assigning higher probabilities to each of the 

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

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

Comparing columns 3-4 of Tables lla, llb, llc and lld with columns 1-2 

and 3-4 of Table 3a and columns 1 - 2  and 3-4 of Table 3b, respectlvely, we 

find the following results. First, all the active strategies attained lower 

standard del*iation, regardless" of the time period, whether leverage was 

permitted or not, 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-peri'od with 

leverage for the risk neutral investor. 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, with%and without leverage. The other higher powers 

attained mixed results. 

Comparing the results with the passive and semi-passive benchmark 

portfolios, we find mixed results. Take the equal-weighted industries first. 

For the 1934-86 period with margin purchases permitted (Table 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 



performance 

outperformed 

i n d u s t r y  d i d  

w a s  s t i l l  good i n  t h a t  t he  a c t i v e  s t r a t e g i e s  certainly 

both  benchmarks ( s ee  Table l l b ,  columns 3 - 4 ) .  Only the Food 

b e t t e r  t han  t h e  powers. When margin was ' no t  a l lowed.  \ t h e  a c t i v e  
Y 

s t r a t e g i e s  i n  t h e  1934-86 pe r iod  s t i l l  und,erperformad the benchmarks ( soo  

Table l l c ,  columns 3 - 4 ) ,  whi le  f o r  t he  1966-86 sub -pe r iod  ,-hey lnannged t o  do 

b e t t e r  ( s e e  Table l l d ,  columns 3 - 4 ) .  

When t h e  va lue-weigh ted  i n d u s t r i e s  were t h e  un iverse  atid l everage  was 

j 

a v a i l a b l e ,  t he  f u l l  p e r i o d  r e s u l t s  had the  powers be ing  ~ u t p e r f r ~ r m o d  by all 

the  benchmarks ( s e e  Table 12a ,  columns 3 - 4 )  . The 1 9 6 5 - 8 6  resul t s . (see 
. - 

Table 12b ,  columns 3 - 4 )  were b e t t e r  i n  the  sense  t h a t  ( I )  t h e  pow or^ had 

h ighe r  geometr ic  r e t u r n s  than  comparative PASS ive  bar~ct\mnrks, a11d ( I 1 ) r ) ~  

powers p l o t t e d  t o  ,the nor th -wes t  of  a l l  t h e  i r l d u s t r i c s ,  . wl t h  t h e  poss i h l r  

excep t ion  o f  Food. When no leverage  was - a l lowed ,  t h e  fu1 1 1 )  t - I  r,f*si11 t .q 

remained s i m i l a r l y  unchanged; i . e .  , comparnt ive  p a s s  lvc  p o r t  f'o 110s hntl h i  j:lwt. 

geometr ic  means ( s e e  Table  1 2 c ,  columns 3 - 4 ) .  For  t he  1966-86 s u b - p r r i o c l ,  t h e  

ac t i y e  p o r t f o l i o s  p l o t t e d  d i s t i n c t l y  nor th-wes t of  the i ~ ~ i u s ? r  ies  and t lm 

pas s ive  benchmark p o r t f o l i o s  ( s e e  Table 12d,  columns 3 - 4 ) .  

6c. "Disaster States" Scenario: J - 12 A 

The r e s u l t s  f o r  t h i s  s c e n a r i o  a r e  shown i n  t he  l a s t  two columr~s of 

Tables  l l a - d  and 1 2 a - d .  Comparable r e s u l t s  f o r  t h e  s imple  p r o h e 5 i l i t y  

assessment  c a s e  a r e  i n  Table 3a -b  and 4a -b .  S'ince w e  a r e  a s s ign ing  e ~ c h  

" d i s a s t e r "  s t a t e  a p r o b a b i l i t y  equa l  t o  each "normal" s t a t e ,  we expect  even 

more c o n s e r v a t i v e  performances t han  t h e  p rev ious  " d i s a s t e r  s t a t e s "  sce rmr ios .  

A summary o f  t h e  f i n g s  a r e :  ( i )  a l l  a c t i v e  s t r a t e g i e s  had lower t"Q 
s t a n d a r d  d e v i a t i o n s  t h a n  t h e  base  c a s e ;  and ( i i )  t h e  geometr ic  means were . 

s i m i l a r l y  decreased  f o r  t h e  powers, save f o r  power 1 i n  the 1966-86 per iod 



with no let-erage. Just by looking at columns 5-6 of Tables lla-d and 12a-d, 

this method assigned too high a probability to each of 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 intention and 

motivation for introducing this type of scenario into our estcmation process. 

Thus we can eliminate 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 cho'se the twelve 

industry universe with a 32 quarter estimating period simple probability 

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 univhrse 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 construction of, the 

industries, and with and without leverage 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 were 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-four industries; (iv) there were 



significant improvements 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- weighted 

universe. ~hus' the simple probability assessment approach has much to 
- 

recommend it. This concurs with, and reinforces, the conclusions found in the 

Crauer-Hakansson studies. Furthermore, the success of the simple probability 

assessment approach, which uses the past to (naively) forecast the future, i t 1  

combination with the multiperiod portfolio model points to the noll- e x  i s t  enca 

of (even) weak-form efficient marketx 

We further examined the efficacy of the simple probability assessment 

approach by presenting several methods by which to estimate next period's 

joint return distribution. As the first step, we replicated the inflation 

adapter to the simple probabilicy assessment approach in Grauer -1lakanssor1 

(1988). Next, we drew upon the "common-sense" appeal found In univariate time 

series modelling. The idea here is that the future is more likely t.o be 

better modelled by the recent rather than the distant past. tlensc, a f i r s t  

step in this direction is to assign more weight, by a "sum-of-Ltw-digits" 

method, to the recent observations in the estimation of the Joint return 

distribution. Noting that the methods described here so f n r  represent a 

"moving window" approach to estimating the joint return distribution, we 

extend the analysis to consider an "all-of-his.toryW approach. In other words, 

rather than just using the most recent N quarters, we supply a11 the realized 

returns to the model as the estimate of the return distribution. There is a 

"if ferent 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 



window" aGproach completely ignores all returns "out of the window". Thus, an 

investor using chis approa€h "pretends" that the fourth quarter of 1929 nearer 

tiappened if this pe.riod is out of the "window". However, the disaster of 1929 

did occur and disasters like it may occur again. Thus, we modify the simple 

probability assessment approach by including "disaster states" to the 

estimated joint return distribution. We considered three scenarios, each 

assigning a different probability to the "disaster states". The purpose 

behind this method is to keep, in the investor's mind, the fact that disaster 

states did happen and may occur again. 

The primary findings are as follows. ( i )  The inflation adapter to the 

simple probability assessment approach revealed that this method did not 

produce the same remarkable 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 variability. The more risk averse strategies, 

however, showed improvements in both geometric means (higher) and standard 

deviations (lower). For the value-weighted fndustries, there were significant 

improyements, particularly in the.1966-86 period. The more risk averse active 

strategies performed about the same, but the higher powers clearly benefitted 

from this approach. However, these results are still not as dramatic as those 

in Grauer-Hakansson (1988). (ii) With the "sum-of-the-digits" approach, the 

results were 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 -- 



on the  a c t i v e  s t r a t e g i e s '  s tandard  dev ia t ions ;  they decreased,  a t  times quits 
C -  . 

dram& i c a l l y ,  but  t h i s  was tempered by e decl ine  i n  the  geometric means. The 

l e s s  r i s k  averse inves to r s  managiq  the value-weighted i n d u s t r i e s  saw t h e i r  

mean r e t u r n s  r i s e  and v a r i a b i l i t y  f a l l .  Thus, t h i s  approach may have some 

mer i t .  ( i v )  The " d i s a s t e r  s t a t e s "  scenar io  achieved the e f f e c t  ( intended o r  

n o t )  of making a l l  i nves to r s  more conservat ive i n  the'ir p o r t f o l i o  s e l e c t  ion. 

This was p a r t i c u l a r l y  ev ident  when 5-12 ( 0 .  , ass igning  the " d i s a s t e r  

s t a t e s "  the  same p r o b a b i l i t y  a s  the "normal s t a t e s m ) .  The f i n ~ l  judgement was 

t h a t  t he  5-12 scenar io  should be el iminated a s  an es t imat ion  approach. 

However, t h e r e  nay be some meri t  when J-1 i n  the " d i s a s t e r  s t a t e s "  scenario. 

This time the approach had the intended e f f e c t  i n  t h a t  i t  subdued the 

inves to r s  d e s i r e  f o r  r i s k ,  but  not t o  the ex tent  of e l imina t ing  the n q u i t y  

market a s  an investment veh ic l e  (un l ike  the case 5-12) .  The s t r i k i n g  e f f e c t  

was the  (occas ional ly  s u b s t a n t i a l )  dec l ine  i n  the v a r i a b i l i t y  of the 

p o r t f o l i o  r e t u r n s  of the  i n v e s t o r s ,  t r ad ing  of f  with a  modest drop i n  the 

mean r e t u r n s .  This was p a r t i c u l a r l y  evident  f o r  the  more r i s k  to l e ran t  

s t r a t e g i e s .  F i n a l l y ,  i n  the  case  when 5-6, we n a t u r a l l y  f i n d  the  r e s u l t s  from 

t h i s  t o  be (mostly) in-between t h a t  of J-1 and 5 - 1 2 .  We d id  f ind  d r ~ m ~ ~ t i c  

decreases  i n  the  v a r i a b i l i t y  wi th  more modest dec l ines  i n  the  geometric 

means. This  was p a r t i c u l a r l y  ev ident  when ' the  twelve value-weighted 

i n d u s t r i e s  were the  universe  and only f o r  the  1 9 6 6 . 8 6  per iod .  

From an o v e r a l l  viewpoint ,  we have t o  r e t u r n  t o  the i n i t i a l  conclusion 

t h a t  t h e  simple p r o b a b i l i t y  assessment approach has  much t o  recommend i t .  

However, each of the  approaches considered here have t h e i r  mer i t s  a t  t imes.  

For example, t h e  i n f l a t i o n  adapter  approach performed q u i t e  wel l  i n  the 

1966-86 pe r iod ,  This  is understandable a s  i n f l a t i o n  only became a ' s e r i o u s  



concern  from the 1960's on. We did not expect this approach to have much 

effect In the earlier periods, and the results bear this out. 
I 

To coinplement the results from examining portfolio returns and standard 

deviations, we present the portfolio compositions of selected powers of the 

base case. We note the striking features of the power policies under each of 

the other cases, comparing with the base case compositions whenever 

necessary. 

C.  Portfolio Compositions: The Base Case 

The base case 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 w e  cannot report the investment policies in great detail. Instead, we 

focus on the policies of two active strategies, powers -15 and 0, noting the 

60 major trends contained in them, and relate the investment policies of these 

two investors to the other eight. 

Tables 13a and 13b report the investment policies of the active 

strategies for powers -15 and 0 respectively, fur 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 shew the 

60 
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. (i'i) The Grauer-Hakansson 
studies usually presented the portfolio compositions of these powers. This 
facilitates comparisons with their work. 



proportion invested i n  the risk-free asse t  and the Eraction in borrowing 

9 

respectively, and the next twelve columns show the proportions invested i n '  

-each of the twelve industry categories. The notat-Lon for the industries shown 

in these tables was previously presented in Table 2. Tables 14a-b are 

identical to Tables 13a-b except that margin purchases nre not permitted. 

Finally, Tables 15a-b and l6a-b are the value-weighated industr)r universe 

counterparts of Tsbles 13a-b and 14a-b, respectively. All the Tables 13a-b 

6 1 
through 16a-b are constructed in a parallel fashion. FLnally, supnary 

statistics for the investment policies of all 10 powers are contained in 

Tables 17a-d. These tables show: the number of times an industry entored into 
/ 

the investors' portfolio (rows 1-12), the nqmber of times the risk-free asset  

was an investment outlet (next row), how often margin purchases were made 

(next row), and the number of times the investor W A S  completely in the equity 

market (next row). The next three rows give the maximum and minimum 

proportions invested in the risk-free asset as well as the number of quarters 

the portfolio earned negative returns. Finally, the last twelve rows depict 

the diversification of each investor, i.e., the number of times the 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 period. The case with 

margin purchases not allowed is shown in Tables 14a-b. Summary statistics of 

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

61 
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".  



- 
case) and. 17b (no leverage case). 

Turning first to Table 13a, the leverage case, the power -15 investor 

made heavy use of the risk-free asset in'his portfolio, lending cbntinuousm 

from 1934-1 to 1956-3 (i.e., from the first quarter of 1934 through to the 
J 

third quarter of 1956), and again from 1962-3 to 1986-4. His investment in 

the risk-free asset started at 97% and he slowly reduced this 
Z 

thrOF h the mid-60s, not dropping below 60% until 1954-4. From 1962-3 on, he 
< 

averaged about 80% invested in the risk-free asset, However, never once was 

he 100% invested in the risk-free ass-kt. This investor made use of the 

leverage opportunity when allowed 

+ and again in 1988-2 to 1988-4, 

policy. The margin purchases were 
. . 

quarters out of 23). 

to borjow in thg period <1956-4 to 1962-2. 

thus interrupting his continuous lending 
4. 

occasionally to the maximum permitted (10 

Turning to diversification, we find this investor held each industry at 

least once (see Table 17a, rows 1-12). He held from one to three industries 

most times, with an occasbnal four-industry portfolio, and only once did he 
a. 

hold five (in 1951-3). The most popular investment oytlet was Petroleum with 

holdings in 111 quarters, with Utilities next, which he held 78 times. The 

cl least popular industry was Consumer Durables which he held only once (a 4% 

holding in 1972-3). , 5 2  

Comparing this investor with his more risk averse counterparts, we find 

the following. (i) The -75 to -30 power' investors never borrowed. (ii) The 

-75 and -50 fnvgstors had a continuous presence in the risk-free asset, while 
i I 

the - 'JO power* investor held it in 207 quarters. The '- 75 investor never held - 
less than 90% of his portfolio in the risk-free asset from 1962-3 on, except 

for the last quarter of 1986 wden he held 89%, while the ,-50 investor alwaye 



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 that 

they made use of leverage more frequently and more often to the limits 

allowed. 
I 

favoured 

Consumer 

(iv) The industries that the -15 investor favoured were likewise 

by these investors;. i'.e., Petroleum was the favourite outlet and 
U 

hrables was the least popular. 

Turning to the logarithmic investor '(see Table 13b and also 17a), we 

find a complete turnabout for this investor compared to power -15. First, the . 

logarithqic investor on19 lent in 30 quarters, continuously from 1934-1 till - 

1938-4 and again in the second and third quarters of 1939. He- sta ed away 'k 
from the risk-free asset until 1974-3. From this point on, he lent till 

', 
1976-4, with the exception of two quarters, after which time the risk-*•’red 

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 five quarters in the 1 9 4 0 ~ ~  four of which 

(1946-2 to 1947-1) had 100% margin requirements which made' borrowing 

impossible. After 1977-4, leverage was again employed continuously save for 

six quarters. Usually, this investor borrowed to the margin limits in effect 
7 

at the time. 
0. 

From Table 17a, we find that the two most popular investment outlets 

were Petroleum (100 quarters) and Services (69 quarters), while h b  least 

favourite was, Consumer Durables (2 quarters). Finally, the portfolio of this 

investor had at,most three- industries at any one time, and this was achieired 

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

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

\, 
'\ ._ _.- - 80 , 

& 



. 
Comparing the logarithmic policy Grith q e  other powers, we note the , 

' .  \ h 

following. (i) The power -2 investor behaved similarly to the power 0, a)tcept 

% 
that he borrowed less and only occaoionally td the limit. Furthermore ,' ha > 

lent more often and diversified into five industries once. (ii) Phe 0.5 and 
3 

risk neutral investors never lent, and borrowed in 198 and 206 quarters 
I 

respectively, most times to the margin limit. Of the six quarters that the 
, - 

rn power 1 inve~tor did not borrow, only two were by choice (1974-3 and 1974-4). 

This investor diversified into two industries seven times, rrom 1938-1 t o  

62 _ 1939-3. At other times, he restricted his portfolio to holding only one 

i 
industry, i.e., in 205 out of 212 quarters, this investor held a one-industry 

portfolio. (iii) The Petroleum industry remained heavily favoured by these 
d. 

investors. 

Turning to the case where margin purchases were not permitted, we find 

that the investment policies of the power -15 in'bestor were not much, 

different than when leverage was permitted (see Table 14a versus 13a and 

Table 17a versus Table 17b). This is not surprising. The investment policies 
-7 

were the same for the periods 1934-1 to 1956-3 and from 1962-3 on. In these 

periods', the power -15 investor never borrowed even when allowed to do eo, 

% 
hence the margin restrictions were not binding. The only difference in the 

I 

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 strategies (-30 
, 

to -75), the policies were identical. 
i'- % 

Examining the pg3icies bf the logarithmic investor (Table 14b), we find 
& 

I 

?his happened because the solvency constraints of the model given by 
equation (9) in Chapter I1 were binding. 
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i more differences between the leverage and no leverage cases. WitNut . 
/ 
- 

leverage, the Petroleum industry continued to be the favourite 6utlet with 88 
A \ 

quaf ters of Investment , closely" followed by Services (witfi 71 quarters) . The 
- 

least popular industry was now Construction (4 quarters) whereas *before it 
.L-. 

was Consumer Durables. This tim6.however, the logarithmic investor held up to 

five industries (albeit only ance) compared to only a maximum of three in the 

Q leverage case. 
4 - ' With respect 'to the other powers, we see from Table 17b that the risk a 

neutral concentrated in one industry all the time. The industries invested in 

were virtually identical to the ones hkld when leverage was permitted. The 

\power 0.5 I concentrated his investment to one industry even more than when 
- 

1-everage was allowed. Nrthermore, he reduced the maximum number of 

industries held at any point in time to three (versus five when leverage was - 
1 

present) . When we remove the leverage opportunities, the portfolios of the 
h4gher powers (-5 to 1) which were invested in only one industry increased, 

from 65 to 68 for power -5 and from 205 to 212 for the risk neutral investor. 

There are definfte trends evident when we examine the pollhies. of all 
*, 

Q the active strategies. A striking'feature is that each industry was present 

in th; portfolio 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 leverage present, diversified into five industries, and they 

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

opportunities were repoved. The risk- free asset became less ihportant an 
- - 
--<. - -*-- - 'i 

investment outlet as risk aversion decreased, to the point where it was 
--- ._ . -- 
I-.. 

completely ignored by powers 0.5 knd 1. Likewise, a ans--Andustry - portfolio . _ 
lL 

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



.- 
'%- 

ikstors had about &he same number of loss quarters with or without leverage 
a 

present. The effect of leverage is best displayed in terms of returns (see 

the first two columns of Tables 3a and 3b) With leverage, the more risk 

tolerant strategies certainly earned more, but at the expense of greater 

variability. . . 
* 

2. The Value-Weighted Pndustries 

Tables 15a, 16a and 15b, 16b present the portfolio compositions of the 
I 

power -lF and logarithmic investors, respectively, when the value-weighted 

industries are the investment universe. Tablesw15a-b contain the., leverage 

cases while Tables 16a-b are "when leverage (borrowing) is not permitted. 

Summary statistics for all the powers are contained in Tables 17c (with 

leverage' permitted) * and 1.7d (with no leverage permitted). 

Turning first to Table 15a, when leverage opportunities are,preaent, 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% ingested in 

the risk-free asset and decreasing ever so gradually to 59% in 1954-3. He 

remained out of the market for this asset until the end of the second quarter 
/- ' 

of 1962, at which time the risk-fte6 asset again had a strong presence ih hie 

portfolio to the end of 1986. In tht interim period from 1955-2 to 1962-2, 

this 

most 

this 

a into 

* -' 

investor made heavy use of leverage beginnlng in 1956-4 until 1962-2, / 
II 

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

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

Looking at Table l7c, we find that the power -15 investor diversif Led 
L - 

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

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

100 quarters, with Services a close second at: 83 ,quarters while the leaot 
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popular was Finance 61 Real Estate (13, quarters) and Transportation (tie). 

There were some substantial gh5inges in which industries were held compared 

with 

held 
C 

here 

P 

- -- - 

when the univeree was' equal-weighted. For example, Consumer Durables was 

26 times here versus just once, and capital Goods for 59 quarters 

versus 11. 

Comparing with the other investors, we find the following. (i) The 

powers -30 to -75 never made use of leverage. (ii) Powers -50 and -75 had 'a 

continuous presence in the risk-free asset, while the -30 investor held it 

for 195 quarters. The -75 power-had over 90% of hfs portfolio.in the riskless 

asset from 1934-1 to 1954-3, and from 1962-3 to 1985-4. This represents 177 

quarters out of 212. (iii) The =I0 and -5 investors, had policies not unlike 

, that of power -15, except that they made slightly more frequent use of 

leverage. (v) The industries favoured by the -15 .investor were similarly 
'A 

1: 

looked up$n by these "two powers.- 
@ 

1 

For ehd logarithmic investor (see Table 15b), we find him to be a 
\. 

frequent and hekv user of leverage, beginning in 1940-1 through 1973-3, with* 
9' 

the exceptitan of three short interruptions - the fourth quarter of 1939, the' 

second and ehird quarters of 1942, and f rqm 1946 - 2 to 1947 - 1 when margi % was 
not permitted. From 1973-4 on, he' resorted to borrowing in only &re& 

Cr 

* * 
quarters over the next nine years, becoming fully levered from 1982-4 on?.,, 

Most times he was at the margin limits. .d, with when he managed the "* 
S 

equal-weighted universe, this investor resorted to leverage in 14 lesq 

3 

Turning to dive-ification, this investor (see Table 17c) never held 

more than four industries, holding four only twice - in the first and second 
quarters of 1943. Wore than half the time, he held only one industry. Like - 



$ 
the power -15 inve'stor, he stayed 

I 

favoukite outlet was Services (63 
0 

a c&e second and third (63 and 62 quar~ers.respectivsly). The leabt popular 

t 

away f- the'equity market in 1974-4.  His 

quarters) ; with htrolsum- and Capita< Goods 
-",: '+ 

was Finance & Real Estate, held only twicUe. 

- - Comparing the logarithmic policy with other less risk averse investors, 

we find the following. (i) The power 0.5 investor lent 12 times, and even the 

the risk neutral lent (in 1974-4). (ii) The risk neutral divmsified into two 

- 
industries nine times, while concentrating his holding in one industry in 202 

quarters. Thus, the diversification across industries declined as the 

investors became more risk tolerant. (iii) Finally, we see that the risk 

neutral investor ignored the category Basic Industries, while the rest of the 

powers invested in each industry at least once. 
. * 
f 

Turning to Table 16a, the no leverage case, the -15 inv6ytor performed 

much as he did when leverage opportunities were available. Again the investor 1 
6 

held seven ihdustries once (in 1956-4), while one adnd two industry portfolios 
6 

remained his favourite choice (see Table 17c). The same industries, as"in the 

leverage case, remained popular and unpopular. 
4 

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

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

portfolio choices were similar, not in .fractions of wealth invested in the 

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

industries remained Services, Capital Goods and Petr , while thhaast 

popular continued to be Finance & Real Estate. However, this investor had a 

one-industry portfolio in 140 quarters compared to 111 quarters when leverage 

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

at any time compared to up to four with leverage. 



The more risk averse investors (-30 to -75) made no use of leverage even 
d 

i 

when it was available. At tht3 other end of the risk spectrum, the risk 
> 

neutral investor always had a por falio of one industry (except in 1974-4 4 
when he lent) ; i,e. , fpr 211 quarters, whereas in the leverage case he was . 

b 

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

C,,- this investior now completely ignored two of the twelve industries - Basic 
-I 

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

industry twice (~inance 6; Real Estate and Transportation, as he did when 

leverage was available). < 
- 

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

value-wei- peers, except the risk neutral, invested ih each 

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

had up to seven industries in their portfolio once. The more risk averse .,, 

powers invasted + - in up to six industries, and the diversification dropdid as 
\ i 

the -risk ave;sion declined, culminating with the risk neutral having 211. 

quarters in which he had a one-industry portfolio. Suprisingly, all the 
\ -. 

i powers lent at least once in contrast with when the universe was equally 

weighted. While the more risk averse iqvestor-s (-30 to -75) had several 

quarters 

the only 

Finally, 

negative 

with the 

in which they were fully invested in the riskless asset, 1924-4 was 

quarter in which all the investors stayed away from equities. 

we see that the number of quarters in which the portfolio earned 
t 

returns were about the same whether leverage was employed or not. As 

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

enhance the portfolio return= but increase the variability. 0 

D .  Por t fo l i o  Compositions: The Base Case versus The Other Cases 
- 



We now proceed to describe the salient ' features of the portfolio 

compositions of the investors under the various cases considered in the 
d 

thesis. We have to consider: (i) the twenty-fotv arid sight indystry 

universes, (ii) the 28 and 40 quarter simple probability assmament approach, 

(iii) the 32 quarter simple probability assessment approach with an inflation 

adapter, and ,(iv) the nsum-of-the-digits" probbility assessment approach, 

pc' 
\ 

(v) the "all-of-historyn simple probability asnessm&Pproach, and (vi) th6 

three "disaster states" scenarios to the 32 quarter simple probability 

' assessment approach. Note that (ii)-(vi), above utilize the twelve ind&try 

universe only. The above cases are summarized in Tables 18a-b through '\to 

Tables 27a-b respectively. 
\ 

\ 

t '\ 
For each case, we have 10 active strategies, equal- and value-weighted 

P 
h '\\ 

\ industry universes, and with leverage and no leverage present. Given the \ 

tremendous number of portfolio policies generated, we consider the -15 power " \ 
\ 

b 
and the logarithmic investors' portfolio policies, and remark only on the 

differences, 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 on3 

the results of only the leverage cases. 

1. 8 and 24 I n d u s t r y  U n i v e r s e s  

We turn our attention to a description of the salient points when the 32 

quarter estimating period simple probability 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 policies 

in more detail than with the ~ther cases since this is the only tine u8e a 



universe other than the twelve industry base case. 

l a .  The Eight Industry Universe 

Consider the eight equal-weighted industry universe first ' (see 

Table 18a). The -15 power was in the risk-free asset continuously from 1934-1 
% 

to '1956-3, and again from'1962-3 on, while the logarithmic investor lent from 
1 

1934-1 to, 1938-4, and from 1974-3 to 1976-1. Borrowing for the -15 power was 

sporadic in the non-'lending 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 diversification, the -15 and 0 investors invested in all 

industries at least, 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 mayimum invested in industries was three 'for both investors, although the 

other pdwers occasionally went to four. Thus, in comparison with our twelve 

industry base case (see Table 17a), these powers found the same outlet to be 

the most attractive (Petroleum and Energy) ; invested 'in the risk-free asset 

about the same number of quarters (190 and 29 quarters for -15 and 0 here . 

versus 189 and 30 quarters in the base $se); and had about the same number 

of loss quarters (44 versus 43 for power -15 and 80 versus 81 for power 0 ) .  

When the universe was value-weighted (Table 186), the -15 power lent 

from 1934-1 to 1955-1, and again from 1962-3 on. Power 0 lent from 1934-1 

to 1939-3 and 1973-3 to 1976-1, and sporadically thereafter.. Leverage, was 

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

power was more judicious in his use of leverage. - 

Like the equal-weighted universe, all industries were chosen at one time 



-1 
or another. The most .popular investment vehicle was (again)' Energy while' 

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

however, five industries were the most in any portfolio. A key difference for 

the powers 0.5 and risaneutral investors (for the value- versus equal 
\ 

weighted universe) was thathaw they invested in the risk-free asset as well, 
. ?  

forsaking completely the dquity market at times. This also occuxed in our 
2- * 

% 

twelve industry base case. Finally, for both the -15 and 0 powers, the number 

of losing quarters were about the same ;' and they lent and borrowed for about , 

the same number of quarters as they did with the twelve industry case. 

lb. The Twenty-four Jndustry Universe 

Turning -to the twenty-f our equal-weighted industry universe (see - 
+ 

Table 19a), we find some i'nteresting results. The -15 investor lent from 

1934-1 to' 1954-3, and again from 1962-3 on, while the power 0 investor lent 

only to 1939-3 (in four quarters prior to 1939-3, he did not hold the ' 

Bp 

risk-free asset) and thereafter only twice, both in the mid-1970~. Leverage " 

was employed by power -15 continuously/ from 1956-4 to 1962- 2 (about half the 

time to the limit). The 0 power investor employed borrowed funds almost 

eontinually from 1939-4 on, save for twelve .quarters in the 1970s, and 

usually to the margin limits. 
u 

The inves'tment policies were quite different -[see Table 19a) from the 
./' 

twelve industry case. The - 15 investor completely ignored three industries 

(Banks & Financial Seryices; Chemicals, Rubber 6 Plastic; and Fabricated 

Metal Products), while the logarithmic investor ignored the same thre plu~ 

Food, Textiles and Utilities.' In general, 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 Opreferred two to four. The popularity of < 

8 9 
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Tobacco, Mining and Oil & Gas Exploration was evident. - . 
? 

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

policies of the -15 power,, from 1934-1 to 1954-3 and from 1962-3 on, were 

identical with when the universe was equal-weighted. The power 0 policies, 

however, were radically different; here .the risk-free asset was in the 
- . . 

portfolio only eight times - three in the mid 1930s and five in the late 

1970s to early 1980s. This time the 

allowed about 75% of the time, while 

the limit. 

Considering diversification, not 

portfolios (see Table 19b). Banks & 
% 

ignored 'by the -15 investor, while 

~inancial ' Services, Fabricated Metal 

-15 investor borrowed to the maximum 

the power 0 again usually margined to 

all iqdustries were ii the investors' 

Fingncial Services and Metals were 

power 0 did not entertain Banks & 

Products, and Railroads & Trucking. 

Again, Tobacco and Oil & Gas Exploration were the favourite investment 

outlets. A surprising result was that the risk neutral investor diversified 

in up to four industries because of the solvency constraint (see footnote 

lo), albeit only once, while the most any investor held was eight industries 

(for the -50 and -75 powers). 

Comparing the value- with the equal-weighted universe for the -15 and 0 

powers, we find very different industries favoufed. For example, Chemicals, 

Rubber 6 Plastics now entered the portfolios over twenty times whize it was 

Summarizing, we find both differences and similarities between the base 

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

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

* 
same quarters. while those of the power 0 investor were much more varied. One 

-- 



facet that did not change was that these investors lost money about the same 

number of times (about 80 for the power 0 and about'45 for the -15 power), 
1 i 

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

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

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

2. The 28 and 40 Quart bability 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 respect to the 
r, 

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

period simple probability asiessment approach to managing' the twelve industry 
1 

universe (equal- and value-weighted) is given in Tables 20a-b and 218-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 
s- 

portfolio selection. 

2 a .  The 28 Quarter Estimating Period 

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

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

63 
earlier than in the base cage). In the interim period, he borrowed, usually 

s 

- 
to the margin limits and more than ir'l the base case, except for the second 

quarter of 1960. The power 0 investor, 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 r.ot have the risk-free 

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

63 
Note 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 

Thus, the lending and borrowing policies appear 

I 

in the 32 quarter base case. 

somewhat similar to: the base 

case,  except that the investors began levering earlier and a little more 

of ten. 

No industry was ignored by the investors (see Table 20a). In terms of 

diversification, the most industries held was four, achieved five times by 
2 

power -15 (and the middle powers). This compares with the 32 quarter b$se 
', 

case (Table 17a). Furthermore, the game industries were favoured by the 

investors .here rn were in the base case. A amall difference was that the 

investors here=sually lost in slightly fewer quarters. A striking difference 

'was that only the -75 investor in the 32 quarter base case completely ignored 

the equjty markets (three times) while all investors here ignored equities at I 

least once and up to eight times for the power -75. Moreover, in this case, 

all investors lent whereas powers 0.5 and 1 ne;er did (Table 17a). 

When the fndustries were value-weighted, the power -15 began levering a 

year and a half earlier. This also occurred for the power 0' investor. Thus 
6 1  -+ 

investors with a 28 quarter estimating period borrowed 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). 
9 

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 outlets remaine4-popular, but all industries were 

held at least once vis-a-vis the 32 quarter base case where the risk neutral 

k 
/ 

investor ignored at least one industry. Moreover, the "investors here lost 



money i n  fewer q u a r t e r s .  

Summarizing, we f i n d  t h a t  while the re  were d i f f e r e n c e s  i n  tho p o l i c i e s  

of the  i n v e s t o r s  when the  28 q u a r t e r  es t imat ing  per iod  was cornparod with the 

32 q u a r t e r  base c a s e ,  they were not  l a r g e .  Nevertheless ,  the d i f f e rences  d i d  

have an e f f e c t  on the  geometric mean r e t u r n s  and v a r i a b i l i t y  ( s c e  Tablo 7 0 ) .  

2 b .  The 40 Q u a r t e r  Es t imat ing  Per iod 
9 1 

For t h e  equal-weighted i n d u s t r i e s  ,- a key d i f f e rence  of tho powers - 1 5  

and 0 ,  wi th  a  40 q u a r t e r  e s t ima t ing  period compared t o  t l ~ c  32 qtrnrter base 

case'; was t h a t  he re  they levered  l e s s  f r equen t ly ,  i .  e .  , were i n  the r i s k -  f ree  
, . .  

a s s e t  more o f t e n ,  and t o  a l e s s e r  e x t e n t .  With r e spec t  t o  d i v e r s l f i c n t i o n ,  tlo 

f i n d  (see  Table 21a ve r sus  17a) the same i n d u s t r i e s  were f ~ v o u r e d  (and out of  

f a v o u r ) .  Moreover, f i v e  i n d u s t r i e s  were the most he ld  i n  any par t fo lLo,  

although t h i s  occurred mord o f t e n  here  than i n  the 32 qua r t e r  base cnso, 

F i n a l l y ,  we note  t h a t  t he  powers here  had l e s s  q u a r t e r s  of ncgntivo portfolio 

r e t u r n s  than i n  the  base case .  However t h i s  d i d  not t r n n s l n t e  to  higher 
i 

geometric mean r e t u r n s  o v e r a l l  ( see  Table 7 a ) .  

Turning now t o  the  value -weighted i n d u s t r i e s  i n  Table 21b and compar ing 

t h i s  tabl 'e  with Table 17c ,  we f i n d  ' t h a t  the powers, with the 40 quar t e r  

64 
es t ima t ing  pe r iod ,  l e n t  more o f t e n  (see  the  lending row). The nex; row shows 

the  the  powers levered  themselves l e s s  f requent ly .  

The i n d b s t r i e s  chosen gene ra l ly  matched i n . t e r m s  of r e l a t i v e  popu la r i ty ,  

hu t  we s e e ,  f o r  example, t h a t  Petroleum was more favoured with n 40 qua r t e r  

e s t ima t ing  per iod  (chosen more than h a l f  the time) thnn when thd 32 qua r t e r  

64 
Note t h a t  Table 21b s t a r t s  i n  1936-1 while Table 17c begins with 2 9 3 4 - 1 ,  fo r  

an 8 q u a r t e r  d i f f e r e n c e .  But most powers l e n t  i n  these 8 q u a r t e r s  s o  j u s t  
s u b t r a c t  8 q u a r t e r s  from the  lending row i n  Table 17c t o  g e t  4 d i r e c t  
comparison. . 9 = 



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 

Finally, a significant difference is 

more 

(see 

3. A 

when 

invested in the risk-free asset.. 

Thus, -while the differences were 

forced to diversify in 15 Aquarters. 
4 

the number of times each investor was 

not major, they did contribute to the 

risk tolerant powers having a low- geometric mean than the base case 

Table 7a). 

Simple Probability Assessment Approach with an Inflation Adapter 

Tables 22a-b present a summary of the portfolio choices of the investors 

the 32 quarter estimating period simple probability assessment 

approach with' an inflation adapter is used to estimate the ,joint return 

distribution. 
1 

When the industries were equally weighted, we find notable differences 

in the investors' policies whsn the inflation adapter and the simple , 

I 

probability assessment approaches &re 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 committed to the risk-free asset in 

fourteen quarters, whereas previously it was'fully held but once. We see that 

all investors stayed out of equities for at least fourteen quarters (up to 
\ 

t~enty~two quarters for the power -75), whereas only power -75 did so 

pre;iously, and only for three quarters. This in turn shows up in the use of 
.I 

levera&-; it was employed less frequently and in lesser amounts. Second, the 

approach dampened the investors' 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 



than four industries wireheld compared with up to five previously. Finally, 

,the investment policies were not much different up to 1966; thereafter, 
6 

investors he.re tended to use more of the risk-free asset than in tire base 
'a 

case (and hence used less leverage). 

Examining the value-wei~hted industries (Table 22b versus 17ca, wa find 

the same striking differences as in the equal-weighted induscrics case.' Tl~o ' . 

investors lent more often with the inflation adapter, but pore notnbla is the 

fact that they completely ignored equities in at least twenty-one quarters + 

and up to thirty-three quarters for power -75, whereas with the simple 

probability assessmkt app,roach most powers were fully investnd in the 

risk-free asset for only one quarter, and up to eleven quarters for pdwnr 

-75. Finally, there was lesser enthusiasm for the industries, i . c . ,  ~lle 

investors usually had the industries in their portfolio less often, e.g., tile 

power -15 investor held Petroleum in 17 less quarters. 

Summarizing, we see some striking differences in tho policies of the 

investors when the inflation adapter is used to adjust the simple probabill~y 

assessment approach to estimating thb return distribution. However, when we 

compare Tables 3a (columns 1-2) .and 9a (columns - 2  we find higlwr 

geometric means (with slightly more variability) in the base 'case when tile 

universe is equal-weighted. Thus the differences in policies did not show up 

4. 
as strongly as differences in geometric means and variability of returns., 

Even the period 1966-86 shoked little difference (see Tables 3 n ,  columns 3-4 

and 9b,  columns 1-2). When we examine Tables 4a (columns 1-2) and 10a 

(columns 1-2) we see marked differences for the 1934-86 period when the 

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 differences stow up for all. powers in the 1966-86 period 

(see Tables 4a.columns 3-4 and lob, columns 1-2). Thus, the inflation adapter 

method enhanced the returns of investors managing a value-weighted universe, 

particularly for the later years. 

4. A "Sum-of - the-Digf ts" ' Probability Assessment Approach 
ta 

The results for this case arebpresented in Tables 23a and 23b for the 

equal- and value-weighted industries respectively. Turning first to the 

equal-weighted industries (see Table 23a) and comparing with the simple 

probability assessment approach base case (Table 17a), we find slight 

differences in the investors' policies. First, 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 did the 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 were held in the base case. The previously favorite 

industries (Petroleum and Services) continue to remain an important 

investment outlet, but to a lesser extent. This method "enticedn the 

investors to hold more of the Finance & Real Estate, Food & Tobacco and 

Leisure industries. 

Turning to the value-weighted industries (Tables 23b and 17c), we find 

similar results. SpecificaPly, 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 



almost reversed. Petroleum and Food & Tobacco increased in importance while 

Leisure continued to 'be held about the same number of times. A signiEicant 

difference is that the base case investors held up to seven industries, while 

six was the most in this case. Furthermore, the lower powers diversifid a 

little more than the base case powers; there were more portfolios contalnit~g 

two to four industries. -, m 
4 

While there were some differences when compared with the base case, they 

were not large. Comparing returns, we findthe lower powers hnd Irigller mean 

returns than in the base case (see Tables 4a and 5a versus 90 and 10a). This 

could be due to the lower powers holding less one-industry portfolios than in 

the base case. 

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

Tables 24a-b is a summary of the portfolio compositions when investors 

employ an "all-of-history" probability as~ess~ment approach to cstimntirig the 

joint return distribution. We previously noted that this approach did not do 

as well,-in terms of returns as the base case 32 quarter simple probnbility 
\ 

assessment appraach (see Tables 3a, 'columns 1-2 versus 9n, columns 5-6 and 
a": .. - 

Tables 4&, columns 1-2 versus 10a, columns 5-6). 

For the equal-weighted industry universe (see Table 24a versus 17a) ,  wo 

find large differences in the portfolio compositions. First, many induutric~ 

never entered into the investors' 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 cheir portfolios In 

relatively high proportions; for example the -75 power never had more than 3% 



+of his portfolio in equities, and the -5 power had a minimum of 68% invested 

in the risk-free asset all the time. Third, the middle powers held a 

three-lndustry 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 

17c) case, we find similar marked differences. A minimum of five industries 

were never held by the investors. The low to middle powers always lept, 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 loss 

quarters. Surprisingly, the power -75 investor had a one-industry 

portfolio more than half the time, while the other powers tended to choose a 

two- to four-industry portfolio. 

Summarizing, we find marked differences between the policies of the - 
- 

investors under the "all-of-historyn approach and the 32 quarter simple 

probability assessment approach. The lower powers were definitely more 

co'nservative in their port'folio selection, and this showed in their mean 

returns (Tables 3a versus 9a, and.4a versus 1'0a). 

6. A "Disaster States" Probability ~ssessm~nt' Approach 

The summaries of the three "disaster states" scenarios are presented in 

Tables 25a-b through 27a-b. Table 25a-b contains the results when investors 

face a "J-ln ndisaster states" scenario: Of the three scenarios, this one 

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

states. Table 26a-b contains results for the "5-6" "disaster states" 

F scenario, and Tables 27a-b presents the "worst" case scenario results; for 
'- 



4 9 

i 
i 

"5-12" which assigns each "disastern state a probability equal to each of the 

"normal" states. 
3 

find 

that 

( and 

Turning first to Table 25a, the "J-1" "disaster states" scenario, we 

that it almost compares with the base case (Table .17a). A diEfersnce was 

these investors were slightly more conservative, i.s., thoy lont more 

hence borrowed less of ten) . However, they tended to hold ono - industry 

portfolios. Furthermore, Consumer Durables never entered into the five most 

risk averse investors' portfolios, whereas all industries were held in the 

base case. gClearly, the addition of these "disaster states" made the 

investors more conservative; even the power 0.5 lent (for 8 rquartGrs). 

Comparing Tables 25b with 17c (the value-weighted universe), we agnin 

find only minor differences. Specifically, both cases had investors holdine 

up to seven industries, but we notice that the "disaster states" scenario had 

the investors fully in the risk-free asset more times; at least. for ten 

1 

quarters, and up to 34 quarters for the power -75. Clearly the method 

affected the high powers more; they had fewer quarters in which they levered 

their portfolios. . , 

Turning to the "5-6" "disaster states" case (equal-weighted industries), 

we see from Tables 26a versus 17a that this '"higher probability of disaster" 

scenario had a pronounced effect on portfolio policies. An 0ut~t~ndi.ng 

difference was that the investors in this case had at least 66 quarters in 

which they ignored equities, rising to 117 quarters Tor the power -75 

investor. Contrast this to the base case, and we find that tills HmiddloH 

probability assignment to the "dis'aster states" had a sobering effect - on 

investor policies. Petroleum, Utilities and Services continued to be their 
I 

favourite investment outlets whenever they decided to venture into the equity 



markets. Capital Goods were ignored a11 the time. We note that, despite the 

existence of such "disasater states" in the joint return distribution, the 

powers -15 to 1 investors still levered, albeit less frequently than in the 

base case. The logarithmic investor, for example, borrowed in 51 quarters; 

from 1954-4 for 31 consecutive quarters up to the end of 1962-2, and from 

1986-2 to the end, he was fully levered to the limits allowed. 

Comparing Tables 26b with 17c (the value-weighted industries), we find 

the same effects on the por6folio policies of the investors as in the 

equal-weighted universe. The investors were fully invested in the ri9k-free 

asset in more than 100 quarters, even the risk neutral investor. However, 

these investors ignored less industries than when the universe was equally 

weighted. 

Turning to the "5-12" "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 

devoted to portfolios q f  the .risk-free asset only. Five industries were 

ignored altogether, with Utilities And Services being the popular choices 

whenever the investors were in the equity markets. Nevertheless, the powers 

-15 and up investors still levered themselvbs. For example, the logarithmic 

investor was levered from 1954-4 through to 1962-2 fonly), employing margin 

to the limit in all but the first quarter. 
i 

Finally, looking at Tables 27b versus 17c (the value-weighted universe), 

we basically find the same results as above. A risk-free 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 industries 

were completely ignored by all investors. The exbtence of such states in the 



joint return distribution certainly made all investors wary of the equity 

markets. No doubt this is the reason the loss hurters dropped dramatically. 

Summarizing the "disaster 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 conservative 

as J went from 1 to 12, but the effects of 5-12 and 5-6 were certainly 

extreme. The results of such dramatic shifts in investment policies are 

clearly demonstrated in the mean returns earned by the investors. While the 
-9 

geometric 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" approach for 

the investor to be constantly aware that "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 

mar around the world. that is used to estimate 

the t return distribution, the such an approach is to 
A 

in an investment pbr 



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 semi-passive benchmark 

portfolios (see Tables 3a-b and 4a-b), it is desirable to conduct some tests 

of investment performance for these active strategies. We noted in Chapter VI 

that these differences were economically significant; in this Chapter, we 

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

This test was described in Chapter IV. 
ed 

We also examded the robustness of the Grauer-Hakansson 32 quarter ' 

simple probability assessment approach by: (i) varying the size of the 
< 

investment universe ,. while using the base case 32 quarter simple probabiJity 

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 the geometric means of the active strategies 

under (i) and (ii) with the base case revealed that the simple probability 

assessment approach is not without merit. 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 

1 

t-test to see whether these results are statistically 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 2 8  and 29 report the results of selected- (one-tailed) pair& 

t-tests between the return series of the active stqategies in the base case 

and. the 'return series of comparable passive and semi-passive 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 leveiage is permitted. Panel B is tho same n s  
i 
\ 

Panel A, except that it is for the sub-period 1966-86.%Finally, Panel C 

reports the comparisons for the sub-period 1966-86 when loverage is not: 

permitted. Note that the table contains only selected comparisons. We compnqa 

those active strategies which had higher geometric mean returns than passive 

and semi-passive benchmark portfoli~s having comparable standard deviations 

as is shown in Figures la-d. Thus, we ignore those active strategies that 

underperformed their comparable benchmarks. For eiamyle, we make no 

comparisons for the active stratxgies in Figure lc. The comparisons in 

Table 29 is chosen in the same splrit. Thus, Table 29 only reports tho 

sub-period 1966-86, when margin purchases' are permitted, (l'nnel A ) ,  nnd whon 
, - >i - they are not (Panel B) . I 

We report for each active stiategy, the t-statistic on the diELerenccs 
? 

b 

of the return series under the various universes, estimation periods, and 
* 

return distribution estimation techniques with the cornpar~ble base CRSO 

strategy (e.g., the logarithmic investor in the base case 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" alwavs 
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contains the equal-weighted investment universe, while "b" contains the 

value-weighted -universe. Each part reports the w R h  leverage and without 

leverage cases'for two periods, 1934-86 and 1966-86. 

We briefly describe each table. Tables 30a-b make the comparis"on between 

two universes - the twelve industry universe versus the eight - while using a 

32 quarter simple probability assessment approach. Tables 31a-b compare the 

twelve industry universe 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, while using a simple probability 
lp 

assessment approach and a twelve industry universe. Similarly, Tables 339-b 
C 

\ 
report the comparisons of th6 32 quarter estimating period with the 40 

2' 
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 "stun-df - the-digits" approach to assigning the 
- 

probabilities of the return distribution. Tables 36a-b contain 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. 65 

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

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

65 
We report only the "disaster -statesw approach for J-1. As the results of 

Chapter VI revealed the J-6 and 12 approach do not merit further 
consideration. 



three Panels A-C is that the portfolio returns of the highly risk averse 

investors (powers -75 to -30) showed statistically significant differstwets 
% 

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 tho ,' - 

same perio.1. However, the paired t-test did not show any difference between 

this investor and the El4 benchmark (13,.950) which had 3 comparable 

variability. Thus, on the basis of the paired t-tests, it appaars that most 

of the active strategies managing an equally weighted industry investment 

universe did not statistically outperform their comparable benchmark 

portfolios, even though there is little doubt about the economlc 

significance. The results for investors managing the value-weighted universe 

are not any better (see Table 29). In fact, none of the" active strategies 
< 

\ 

outperformed th- benchmark portfolios. 

2 .  The Base Case versus  The Eight and Twenty-four Industry Ulliverses 

Considering $he 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 

value-weighted (Table 3Ob), did the very risk averse investors .managing 

twelve industries outperform their counterparts 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 31a-b), we find the more risk 

t~lerant investors managing twelve industries outperEormln& their 

counterparts in the 1966-86 period, but not always (see Table 31a, Panels A 

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



did better in the 1934-86 period when managing the twenty-four equal-weighted 
5 
-b 

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

F 
when the universe is eight, twelve or twenty-four industries. 

L ,  

\ 

3 .  The Basg Case Universe :  32 Versus 28 ve r sus  40 Quar ter  Est imat ing Periods  

Consider the 32 versus .28 quarter estimating period presented in 

~ a b h s .  32a-b. First, no differences showed up in the sub-period 1966-86. 
1:  

Secorzd, the most statistically significant differences are when investors 

manage the equal-weighted universe in the 1936-86 period (see Table 32a, 
* ; 

Panels A and B). The low powers (-75 to -15) performed mu& better with the 

28 quarter estimating period, whereas it did not matter for the other 
-+ 1 $ 

. .. 
, investors. .. 4 

Turning to Tables 33a-b, we find virtually no difference using the 32-0r 

40 quarter estimating period when the industries are equally weighte:. On the 
C8 

other hand, the low powers did, better with 32 quarter estimating period 

during the 1936-86 period when managing the value-weighted industries. A 

general observation is that the length of the estimating periods did not 

matter for the midd1.e to high power's. The low powers, at times, did much 
0 

better with 'different estimating periods, but only for* -the full period 
i. 

4 .  The Base Case ve r sus  The Simple P r o b a b i l i t y  Assessment Approach w i t h  an 

I n f l a t i o n  Adapter - 
The results of the inflation adapter to the si,mple probability 

assessment approach are shown in Tables 34a-b. The p%ired t-tests showed no 

difference of one approach over the other. This is in contrast to the " - 
Crauer-Hakansson (1988) study utilizing the same approach. This cibes not 

augur well for this Grauer-Hskansson method to adjusting the return 



distribution at the more micro level. Perhaps the method is dntn specific. - 
5. The Base Case versus The "Sum-of - the- Digi ts" Probability Assessator~t 

5 

Approach f 

Tables35a-b show' that the low powers did better with the 

"sum-of-the-digits" method of assigning-probabilities to the joint return 

distribution, at least for the full 1934-86 period. This occurrecl whather 

equal- or value-weighted industries were the universe nnd whethet;8leverngo 

was available or not. The period 1966-86 showed that there wns no diffcronca 

which assessment approach was used used; i .e. , whether we weighted the 

realized returns 

higher powers. 

. 6. The Base Case 

Table 36a. 

equally or otherwise. This was par6icularly true fok the 

versus The "All-of-History" Probability Asscssmcnt Approach 

Panels A and B, show some very significa~~t differences 

between the "moving window" approach and the "all-of-history" oppronch. 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 

were used to estimate the joint retbrn distribution. The differences were 
+ 

less dramatic for the 1966-86 period, however. Turning to Tnble 3Gb, the snme 

powers again did better with the "all-of-history" approacll 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 p e m d  in Tables 37a and 37b, Panels A and R. The low to 

middle powers' portfolio returns were significantly lower than compnrntiva 

i portfolio returns of the base case. Again, the sub-period paired t-statistics 



showed no perceived differences of portfolio returns under these two 

approaches. Thus, the motivation behind the "disaster statesn approach, while 

logically valid 

very much lower 

despite the fact 

of occurrence to 

especially when using a "moving windown approach, leads to 

L 
returns as the results of the paired t-tests show. This is 

that the J - 1 setting assigns a relatively low probabiliky 
r 

the "disaster states". 

8 .  Concluding Remarks 

A commdn thread runs through the results of the paired t- tests. In all 

the con-iparisons made, we used a base case twelve industry universe with a 32 

quarter simple probability assessment approach. We then "tweaked" the 
i 

estimation method by introducing ways of (hopefully) enhancing the results. 

We noticed that in many cases for the full period, the lower powers had 
/ 

significantly different (good and bad) returns 'from the base case, whereas 

the high powers hardly ever showed any difference from one method to another. 

For the base case, there were szme statistically significant differences 

in returns for the active strategies when compared to the passive benchmarks, 

and none when compared to the semi-passive benchmark portfolios. This agurs 

well for the multiperiod portfolio model applied to industry rotation. 

When we examined the robustness of ' the joint return distribution 

estimation method of Grauer-Hakansson, we come the overall nclusion that 

the simple probability assessment approach performs well. Th of an 

inflation adapter to the simple probability 

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 



s 

r e a l i z e d  r e t u r n s  t o  e s t ima te  the  j o i n t  r e t u r n  d i s t r i b u t i o n .  I n  most casos ,  i t  
- L 

d i d  n o t  ma t t e r  whether we used a longer  o r  s h o r t e r  ( than  32 q u a r t e r s )  term. 

This i s  c o n s i s t e n t  with the  previous s t u d i e s .  

When we i n t r o d  ced new and ' innovat ive & 
"common sense" and l o g i c ,  we found.mixed 

scena r io  ,' while  l o g i c a l  and sound, producgd 
F 

> 

e s  t imat  ion  techniques based on 

r e s u l t s .  The " d i s n s t o r  states" 

r e s u l t s  t h a t  were s t a t i s t i c o l l y  

i n f e r i o r  t o  the  base case  method. The most a f f e c t e d  were the low powe,rs. The 
t'_ .. 

' 

high powers p r a c t i c a l l y  ignored the  " d i s a s t e r  s t a t e s "  appended t o  the 
I .  

es t imated  r e t u r n  d i s t r i b u t i o n  f o r  the  case  yhen J - 1, while cases  J - 6 and, 

12 were too  extreme. The n a l l - o f - h i s t o r y "  method a l s o  d i d  not  f a r e  wel l  i n  

comparison wi th  t h e  simple p r o b a b i l i t y  assessment approach. As expected, t h i s  

method produced an e s t ima te  of next  pe r iod ' s  j o i n t  r e t u r n  d i s t r i b u t i o n  t h a t  

was too  conserva t ive  r e s u l t i n g  i n  the  lower powers having s t n t . i s t i c n l l y  

i n f e r i o r  p o r t f o l i o  r e t u r n s .  F i n a l l y ,  t he re  seems t o  be some mer i t  i n  the  

" sum-of - the -d ig i t s "  approach t o  ass igning  p r o b a b i l i t i e s  to  the j o i n t  r e tu rn  

e s t i m a t e s .  This "common sense" appeal approach drawn from url ivar iate  time 

s e r i e s  modelling b e n e f i t t e d  the  lbw t o  middle powers ( s t a t i s t i s n l l y ) ,  

p a r t i c u l a r l y  over the  f u l l  time per iod  1934-86 considered here .  T h i s  is 

i n t e r e s t i n g  because the  u n i v a r i a t e  time sek ies  l i t e r a t u r e  is  r e p l e t e  with 

examples i n d i c a t i n g  t h a t  a  d i f f e renced  s e r i e s  of s tock  p r i c e s  fo1.lowu n 

random walk, i . e .  ,, a  zero  o rde r  o r  "white noise"  model. Thus the 
1 

"sum-of - t h e - d i g i t s "  method, which a s s igns  the more recent  r e tu rns  n higher  

p r o b a b i l i t y  of occurrence i n  the  next  period, i n  conjunct ion with the 

mul t ipe r iod  p o r t f o l i o  model, impl ies  (poss ib ly)  that t he re  is  more 

information i n  the  r ecen t  r a t h e r  than t h e  d i s t a n t  p a s t .  The un iva r i a t e  

l i t e r a t u r e  implies  t h a t  t h e r e  is  no information contained i n  p ~ s t  p r i c e s  or  



price changes (,as does the weak-form efficient markets hypothesis). 

Therefore, it is difficult to explain why the Grauer-Hakansson simple 

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 

Table 

41o-b 

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

-% 
; and, the Henriksson-Merton test of market timing ability in 

~ 

#. 
Tables 42a-b and 43a-bI- Note that we present the results of these performance 

.A , 

measures only for the bise case; i. e. , only when investors manage the twelve 

industry universe, with' and without leverage, for the two periods 1934-86 and 

1 .  The Jensen Performance Index 
4 

Tables 38 and 39 present a summary of the Jensen measure. This measure 

is just the intercept, a, from a characteristic line regression. The 

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

value-weighted index. , 

' The format of the tables requires some 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 margin purchases are not permitted. Panels A 

1934-86, and Panels B and D are for the sub-period 

.and C are for the period 

Each of the panels in Table 38 reports the the mean, standard deviation, 

2 minimum and maximum values of: (i) the R of the 10 regressions; (ii) tlro 
A 

estimated regression intercept, .a , which is also tho mensure of perlor~nc~trc.~ 
P 

with the t-statistic in parentheses ; and, (iii) the estimnteh rogrhss Lon 
A 

slope, pp , with t-values shown in parentheses. These summary mensuros art. 

showi~ in the four leftmost columns. The six rightmost columns contain summary 
A 

counts of the Jensen measure, a . Notice that these are given on the lirws 
P 

A h 

containing the a statistics. First, we note if the a for each investor's 
P P 

portfolio is positive (superior performance) or negativa (inferior \ 
A 

performance). This count of positive and negative a is given on tho first; 
P 

line. Second, are these estimates statistically different from zero n t  the 5 %  

and 1% levels? The number of significant positive and negntLve estl~natos nr.0 

given on the second line. Thus, there should be four numbers on this l irlc.  

Note that we use the symbol " .  . . "  to denote a zero value. Table 39 1s 

constructed to parallel Table 38, eAcept that it contains the results whcr~ 

investors manage the twelve value-weighted industries. 

The results from Tables 38 and 39 are encouraging. Wtwn t h o  

equal-weighted industries were the universe (see Table 38), t h e  active 
A 

strategies all attained positive values for a indicating superior 
P 

performance in both the 1934-86 and 1966-86 time periods. Statistically, t h e  

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 i n d  
A 

nine out, of the ten active strategies had a significant a t  the 5% level, 
P 

A 

with one at the 1% level. The average a in this time period was 1 ,-108% par 
P 



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 
A 

strategies showed any significant a values (see Panels A and C). 
P 

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

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

negative values for a . We note that none of the strategies showed any 
P 

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. 
4 

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 41a-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 regression (the quadratic term) to measure market timing ability which 

necessitates adding two more lines to the tables. The second is the addition 
P 

of Tables 40b and 41b. These two extra tables replicate Tables 40a and 41a 

6 7 
respectively, except that we make a correction for heteroscedasticity 

present in the regression (see also Henriksson and Merton (1981) and 
A 

Henriksson (1984) for more details). The coefficient: of interest is j3 . 
2~ 

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 41a, the results show evidence of market 

67 The correction Is described in White (1980). 
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timing by the active strategies managing the equal-weighted industries. For 

example, in Table 40a for the 1966-86 period (Panels B and D), all tho power 
A 

policies attained a positive . While not all the coefficionts wero 
2 P 

significant, more than half were statistically significant: nt tho 5% lovcll. 

However, the results for the full period 1934-86 (~nhels A and C) show soven 

out of ten policies exhibiting negative timing ability, with most significnnt 

at the 5% level. Turning to Table 40b, when we correct for 

heteroscedasticity, all the significant negative timing ability d i  
- 

but some significant positive timing ability still remained (Panels 

When , the -industries were value-weighted (Table 41~1). we still. f lnd 

strong evidence of market timing ability; mostly positive in the 1966-86 

sub-period and mostly negative in Ale full 1934-86 period. Note that all 
* 

significant timing ability (positive 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 results of the 

Henriksson-Merton tests for market ttming ability. The test was described in 

Chapter IV. These. tables are constructed exactly like those for the  

Treynor-Mazuy test (Tables 40a-b and 41a-b) .' Table 42a contnins the results 

when the universe is equal-weighted, while Table43n 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 wns 

the CRSP value-weighted index. 

The results for the active strategies managing the equal-weighted 

universe are like the Treynor-Mazuy results. First, the 1966-86 sub-period 

showed the active strategies able to time the market (see Panels B and D), 

113 



with over half the strategies displaying significance at the 5% level. 

Furthermore, the changes in the up- and down-market betas, or the timing 

ability, captured in the p -term are quit%. large compared to the p -values 
2 P 2~ 

found in Henriksson's (1984) mutual fund study. Notice the results also show 

3 

some negative. market timing, although none were significant. Turning to 

Table 42b, we find that with the correction for heteroscedasticity the timing 

during 1966-86 was no longer significant. Again, it is interesting to compare 

these results with Henriksson's results for U.S. mutual funds. Basically, his 

results were unaffected by the correction for heteroscedasticity. The results 

for the 1934-86 full period were mixed. There was little significant timing 
A 

ability of the active strategies shoq by . 
2~ . - 

Finally, an examination of Table 43a shows that positfie timing ability 

was achieved mostly during the 1966-86 sub-period, while negative timing 

ability was evident in the 1934-86 period. Correcting for heteroscedasticity, 

we see virtually no timing ability, positive or negative. This is comparable 

with the Treynor-Mazuy test results. 

C. Concluding Remarks 1 

The results from the investment perfor'mance measures are encouraging. 

All the three measures we calculated show that the active policies 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-weighted industries. These excess returns reached a 

maximum of' 2.731% per quarter during the 1966-86 period. Even when the 

industries were value-weighted, abnormal excess returns were earned by most 



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 ability existed with respect to the powers policies 

managing the twelve industries during the 1966-86 sub-period. As noted, tlris 

contrasts with studies that show no timing ability for mutual fund managers. 

However, these tests also indicated that some active strategies achiavad 

negative timing. When we corrected for heteroscedasticity, the statistical 

significance of the powers' market timing ability, both positive nnd 

negative, all but disappeared. 



VIII. Summary and Extensions 

A. Summary of the Methodology 

This thesis explored several. questions. First, we examined the question 

of whether multiperiod portfolio theory can be successfully applied beyond 

the asset allocation stage. We extended the pioneering studies of Grauer and 

Hakansson to -a more micro level, that of industry rotation. We focussed on a 
> 

base case. This consisted of an investment universe of twelve industries, 

which followed an industry grouping procedure employed by Breeden, Gibbons 

and Litzenbfrger. 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 caie, we explored a second question: whether the results 

from the base case are data specific. For this purpose, we employed three 

sets of investment universes : the base case twelve industry grouping, plus 

eight and twenty- four industry groupings. Both equal - and value -weighted 

industries were considered. For these'industry universes, we employed the 32 

quarter simple prqbability assessment approach as the estimate of the joint 

return distribution. 
I 

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

assessment approach to estimating the joint retur.n distribution, and found 

the approach to be very successful at the asset allocation level. 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 ways of estimating the joint return distribution. 
,I 

~~ecificall~', we made logical extensions from the base case to examine 



\ 

the  ques t ions  posed. F i r s t ,  we conducted indus t ry  r o t a t i o n  by oxpnndfng the  

investment universe  from the  twelve indus t ry  base case  t o  twenty-four 
\ \ 

3 i n d u s t r i e s ,  and c o n t r a c t i n g  it t o  e i g h t .  Second, we extende the es t imat ion  

of  t h e  j o i n t  r e t u r n  d i s t r i b u t i o n  from the  most r ecen t  32 q u a r t e r s  of ronl izod 

r e t u r n s  ( t h e  base case )  t o  us ing  the  most recent  28 and 40 q u a r t e r s  of p a s t  
S 

r e t u r n s .  Thi rd ,  as a f u r t h e r  ex tens ion  of  the  simple p r o b a b i l i t y  assessment: 

approach, which is  a "moving windown method, we employed a l l  the  h i s t o r i c  

r e t u r n s  a v a i l a b l e  as th6  e s t ima te  of  the  j o i n t  r e t u r n  d i s t r i b u t i o n .  Fourth,  

we adopted the  i n f l a t i o n  adapter  t o  t h e  simple p r o b a b i l i t y  assessment 

approach from t h e  Grauer-Hakansson market timing s tudy and appl ied  i\e t o  our 

base case .  

F i f t h ,  from these  simple extensions and r e p l i c a t i o n  of the 

Grauer-Hakansson methods, we proceeded on a  more innovat ive l e v e l .  Wo 

dev ia t ed  from the  assignment of equal  p r o b a b i l i t i e s  t o  the  j o i n t  r e tu rn  

d i s t r i b u t i o n  employing a  "sum-of- the-d ig i t s"  r u l e  i n  ass igning  the 

p r o b a b i l i t i e s .  This  r u l e  assigned l a r g e r  p r o b a b i l i t i e s  t o  the more recent  

p a s t  r e a l i z a t i o n s  than  the  more d i s t a n t  ones.  The idea was drawn from 

u n i v a r i a t e  time s e r i e s  modelling. The appeal behind t h i s  approach w a s  t h a t  

t he  r e c e n t  p a s t  should be a  b e t t e r  guide t 6  the  next per iod than tho rnora 
b 

d i s t a n t  p a s t .  We app l i ed  t h i s  r u l e  t o  our base cake..= 

F i n a l l y ,  we examined a  " d i s a s t e r  s t a t e s "  scena r io  appl ied  t o  our base 

case .  D i s a s t e r  s t a t%were  appended t o  the e s t ima tes  of the  j o i n t  r e t u r n  

d i s t r i b u t i o n  and ass igned  vary ing  p r o b a b i l i t i e s  of  occurrence.  The motivation 

f o r  t h i s  method came from the  f a c t  t h a t  d i s a s t e r s  do occur i n  the equ i ty  

markets ( e . g . ,  t he  f o u r t h  q u a r t e r  of 1929, o r  more r e c e n t l y ,  the four th  

q u a r t e r  of  1987).  Thus, t he  i n t e n t i o n  was t o  keep the inves to r  aware of such 



states when making his portfolio selection for the next period> 

B .  Summary of the Results 

We examined portfolio rates of return and portfolio compositions over 

time as a gauge .of the success of the active strategies in industry rotation. 

To further judge the success of these activ?strategies, we employed 

several well known measures of investment performance. First, we evaluated 

the -portfolio returns of the active strategies 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-Mt?rton 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: 

(i) the passive strategy of holding any nzie of the value-weighted industry 

indices; 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 portfolib of the equal-weighted industry 

indices. This benchmark was applicable only when the investment universe 

consisted of the equal-weighted industries. 

- Third, we compared the portfolio returns of the active strategies among 

themselves when the various techniques were used to estimate the joint return 
1 

dis tributi'on. The test for dif farences 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 



probability assessment approach) showed 

well in both the full 1934-86 period and 

that the active stratsgies performed 

'in the ~ub~period 1966-86, a&idving 
41 

economically and statistically significant excess returns in many c n s e s .  This 
-. 

w3s evidenced by the Jensen performance measure in part'icular. The mnrkat 

timing tests showed that the active strategies, in' most cnses, displayed an 

ability to (positively) time the market, although thsro wns littla 

statistical significance when the tests 
\ 

were corrocted for 

heteroscedasticity. Thus, as a first step, the succoss of ~nultiperiod 

portfolio theory applied to major asset categories also extends down to n 

more. micro level. This reinforces the conclusions of tho enrliar" 

Grauer-Hakansson studies. The success in using a naive method to estimate the 

joint return distribution, in conjunction with the model drawn Ero~ri 

multiperiod portfolio theory, questions the existence of (even) weak-form 
,- 

efficient markets. 

The robustness of the simple probability assessment nppronch nnd of tho 

model applied to portfolio -selection is evidenced by the f a c t  that tho 

portfolio returns of the active stfategies were, for the most part, not 

statistically different: (i) when 28, 32 or GO quarters of ranlizcd roturne 

were used to estimate the joint return distribution; And, ( I l j  wticnba 

investment universe was the eight, twelve or twenty-four industry groupings. 
0 ,  

The efficacy of the simple probability assessment approach $9, furthormore, 

reinforced with'the "all-of-history" approach to estimating tho Joint: return 

distribution. The portfolio returns of the active strategies employing t h i s  

latter approach showed statistical inferiority over the portfolio returns 

obtaified by the simple probability assessment approach. This was particularly 

evident for the more risk averse strategies. 



The portfolio returns of the active strategies were statistically the 
t 

same whether the simple probability assessment approach or the inflation 

adapter approach was employed to estimate the joint return distribution. This 

is in contrast to the Grauer .and Hakansson results which showed the inflation 

ad2pter method to be quite successful in timing the market. 

" sum-of - the-digits" method of probability assessment was the only 
I 

technique found superior (statistically) to the simple probability assessment 
1 

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

investors. 
f 

Finally,-,in the most cases the "disaster states" scenario was not a 
1 

success, although *it did tend to make the choices of the more risk tolerant 
3 d - 

investors more conservative.,While thekotivation behind this approach seemed 
L \ 

premising, the results did not bear this out. In particular, the rule in 

assigning probabilities to the "disaster states" was, perhaps, too crude. '- , 

C .  ~ x t e n s i o n s  f o r  Fur the r  Research 

The estimation of the joint ret&n distributionr 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 -historyn approach. This would incorporate the ''disaster states" idea 
\ 

and motivation with the success of the "sum-of-the-digits" h t o  one 

estimation 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 . ,  Bayes-Stein estimation (see, for example, 
d .  

"Jorion (1986)) to the simple probability assessment approach. 



A different approach to estimating the joint return distribution is 
\ 

Capital Asset Pricing (CAPM) based. Using the simple probability assessment 

approach, we could adjust the raw estimates of the distribution using the 

CAPM. For example, we could estimate the beta of the asset by performing a 

characteristic line regression on the most recent 32 quarters. An estimate of 

the market return for the next quarter could be given by the average market 

return of the last 32 quarters. Because we know the risk-free return for the 

next quarter, an estimate .of next quarter's asset return 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 step further by adding some 

multiple of the alpha value from the characteristic line regression to the 
- 

new mean to reflect the historical under- or over-pricing of the asset. 

We have presented 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 completely different extension to all the 

studies in multiperiod portfolio theory application is to begin considericg 

transactions costs and maintenance margins in the computer programs. It 

should be interesting to replicate the Grauer-Hakansson studios 

\ including these two items to see if the sane results are attained and whether 

it would affect the portfolio choices to any great extent. 



Table la 

summary Description of the 12 Industry Indices 

Percent Share of 
Value (Row 1) 
Firms (Row 2) 

Dates 
Industry (SIC Codes) 1/26 1/34 1/66 12/86 '_ 

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 , 2 5 , 3 0 , 3 6 - 3 7 , 3 9 , 5 0 , 5 5 , 5 7 , 9 9 )  14.66 14.47 14.69 . 14.18 

Basic Industries 
i (10-12,14,24,26,28,33) 

8 ., 
Food & Tobacco 
(1-2,20-21,54) 

Construction 
(15-17,32,52) . 
Ca.p i tal Goods 
(34-35,38) 

Transportation 
(40-42,44-45,47) 

Textiles & Trade 
(22-23,31,51,53,56,59) 

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 498 705 1239 1439 



i 

Table lb 

-Summary Descrdption of the 8 Industry Indices 

Percent Share of 
Valu? (Row 1) 
Firms (Row 2) 

Dates 
1/26 1/34 1/66 12/86 Industry (SIC Codes) 

Basic Industries 13.90 
(1000-1299,1400-1499,2600-2699, 16.67 

2800 -2829 ,2870 -2899 ,3300 -3399 )  

Capital Goods 8.29 
(3400-3419,3440-3599,3670-3699, 9.24 
3800-3849,5080-5089,5100-5129, 
7300-7399) 

Construction 0.77 
(1500-1999,2400-2499,3220-3299, 1.00 
3430-3439,5160-5219) 

Consumer Goads 
(0000-0999,20QO-2399,2500-2599, 
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 
(1300-1399,2900-2999) 

Finance 
(6000-6999) 

Transportation 
(3720-3799,4000-4799) 

Utilities 
(4800-4829,4900-4999) 

Total Value ($  Billion) 
Total Number of Firms 



Table lc 

Summary Descript ion of the  24 Indus t ry  Indices  

Percent Share of 
Value (Row 1) 
Firms (Row 2) 

Dates 
Industry (SIC Codes) 1/26 1/34 1/66 12/86 

Banks & Financial  Services  0.63 2.37 2.16 13.71 
s= 

(60-62,67) 1 . 8 1  4.40 5.41 17.10 

Chemicals, Rubber & P l a s t i c s  ' 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 
(34) 

Food 
(1-2,20)  

Insurance 
(63 - 64) 

Machinery 
(35-36,38-39) 

Metals 
(32 - 33) 

Mining 
(10-12,14) 

O i l  & Gas Extrac t ion  
(13) 

Paper & Wood 
(24-27) 

Petroleum 6 Coal Products 14.09 13.01 12.76 6.16 
(29) 7.63 5.39 2.50 1.27 



Table lc (continued) 

Summary Description of the 24 Industry Indices 
I 

Percent Share of 
Value (Row 1) 
Firms (Row 2) 

. Industry (SIC Codes) 

. - . . -. . . . - 

Dates 
1/26 1/34 1/66 12/86 

Railroads & Trucking 
(40,421 

Real Estate 
(65 - 66) 

Retail Trade, Food 
(54,581 

Retail Trade, Others 
(52-53,., 55-57,59) 

Services, Leisure 
(70,78-79) 

Services, Others 
(72-73,75-76,80,82,89) 

Textiles 
(22-23,31) 

Transportation 
(41,44-47) 

Transportation Equipment 
(37) 

Utilities 
(48 -49) 

Wholesale Trade 
(SO- 51) 

Total Value ( $  Billion) 
Total Number of Firms 



Table 2 

Industry Categories and Benchmark Portfolio Symbols 

12 Industry Universe 

PETR Pe trolewn CAPG Capital Goods 
FINA Finance & ~ e a l  Estate TRAN Transportation 
CDUR Consumer Duyables UTIL Utilities 
BAS1 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 
CHEM 
CNST 
FMPS 
FOOD 
INSU 
MACH 
META 
MINE 
OG EX 
PAPR 
PCPs 

Banks & Financial Services 
Chemicals, Rubber & Plastics 
Construct ion 
Fabricated Metal Products 
Food 
Insurance 
Machinery 
Metals 
Mining 
Oil & Gas Exploration 
Paper & Wood 
Petroleum & Coal Products 

RAIL 
REAL 
RTFD 
RTOT 
SLEI 
SOTH 
TXTL 
TOBA 
TRS P 
TEQP 
UTIL 
WHOL 

-- 

Railroads 6 Trucking 
Real Estate 
Retail Trade, Food 
Retail Trade, Others 
Services, Leisure 
Services, Others 
Textiles 
Tobacco 
Transportation 
Transportation Equipment 
Utilities 
Wholesale Trade 

Other Symbols 

RL Risk-free lending (quarterly IN U.S. inflation 
U. S .. Treasury bills) B Borrowing 

Benchmark Port'folios 

CRSP value-weighted index V12 
20% in V10, 80% in RL V14 
40% in V10, 60% in RL V16 
60% in V10, 40% in RL V18 
80% in V10, 20% in RL V20 

Equal-weighted portfolio of 
risky assets El2 

20% in E10, 80% in RL El4 
40% in E10, 60% in RL El6 
600 in E10, 40% in RL El8 
80% in E10, 20% in RL E20 



Table 3a 

Geometric Means and Standard Deviat ions o f  Annual Returns  u s i n g  12 
Equal-Weighted Indus t ry  Ind i ce s ,  wi th  bvarege 

(32 q u a r t e r  e s t i m e t i n e  pariotl ,  simple p r o b a b i l i t y  assassmot~t )  

1934 - 1986 * 1966 - 1986 * 
P o r t f o l i o  G .  Mean S  . Dev G . Maan S , Dev 

Fe troleum 
Finance 6 Real E s t a t e  
Consumer Durables 
Basic  I n d u s t r i e s  
Food & ~ o b a c c o  

*Construct ion 
Cap i t a l  Goods 
T ranspo r t a t i on  
Ut i l i t i e s  
T e x t i l e s  6 Trade 
Se rv i ce s  
Le isure  
Risk-Free 
I n f l a t i o n  

. Power -75 
Power -50 
Power -30 
Power -15 
Power - 10 
Power - 5  
Power -2  
Power 0  
Power 0 . 5  
Power 1 

P o r t f o l i o  E2 
P o r t f o l i o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r t f o l i o  El0 
PorLfol io  El2 

. P o r t i o l i o  El4 
P o r t i o l i o  El6 
P o r t f o l i o  El8 
P o r t f o l i o  E20 
P o r t f o l i o  V2 
P o r t f o l i o  V4 
P o r t f o l i o  V6 - 
P o r t f o l i o  V8 
P o r t f o l i o  V l O  
P o r t f o l i o  V 1 2  
P o r t f o l i o  V14 
P o r t f o l i o  V16 
P o r t f o l i o  V18 
P o r t f o l i o  V20 

* 
Standard Deviat ion is f o r  the  v a r i a b l e  l n ( 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) 

Portfolio 
1934 - 1986 * 1966 - 1986 * 

6. ~ e a n  S . Dev G .Mean , S .Dev 

Petroleum 
Finance & Real Estate 
.Consumer Durables 
Basic Industries 
Food & Tobacco 
Construct ion 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 

- ' Leisure 
Risk- Free 
Inf lation 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Portfolio E2 
Portfolio E4 
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portfolio V2 

" Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 4a Y 

Geometric Means and Standard Deviations of Annual Returns using 12 
Value-Weighted Industry Indices, with Leverage 

(32 quarter estimating period, simple probability assessment) 

1934 - 1986 * 1966 - 1986 * 
Portfolb G . Mean S . Dev G .Hean S . Dev 
Petroleum 
Finance & Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities t 

Textiles & Trade 
Services 

- Leisure 
Risk- Free 
Inflation . 

Power 
Power 
Power 
Power 
power 
Power 
Power 
Power 
Power 
Power 

Portfolio V2 
Portfolio V4 
Portfolio V6 
"Portfolio V8 
Portfolio V10 
Portfolio V12 

. Portfolio Vl4 
Portfolio V16 
Portfolio V18 
Portfolio V20 - 
* 
Standard Deviation is for the variable ln(l+r ) .  t 



Table 4b 

Geometric Means and Standard Deviations of Annual Returns using 12 
.Value-Weighted Industry Indices, without Leverage 

(32 quarter estimating period,. simple probabiUty assessment) 

1934 - 1986 * 1966 1 1986 * 
Portfolio G .Mean S . Dev G .Mean S . Dev 
Petroleum - 
Finance & Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Coqs truc tion 
Capital Goods 
Transportation 
Utilities 
Textiles 6 Trade 
Services 
Leisure 
Risk- Free 

L 
Inflation 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Portfolio V2 
Portfolio V4 
Portfolio V6 
~ortfoiio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 5a 

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 . Dav 

t 

Basic Industries 
Capital Goods 
Construction 
Cbnsumer Goods 
Energy 
Finance 
Transportation 
Utilities 
Risk- Free 
Inflation 

Power -75 
Power - 50 
Power - 30 
Power -15 
Power -10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio E2 
Portfolio E4 
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portf~lio El2 
Portfolio El4 
Portfolio El6 
Portfolio El8 
Portfolio E20 
Portfulio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable ln(l+rt). 



Table, 5b 

- Gaome tric Means and s tandatd Deviations of Annual Returns using 8 
... Equal-Weighted Industry -Indices, without Leverage 

(32 quarter estimating perio?, simple probability assessment) 

Portfolio 

-- - - -- - - 

1934 - I986 - , - 1966 - 1986 * 
G . Mean S . Dev G .Mean S . Dev 

Utilities 
Risk-Free 
Inflation 

Power -75 
Power -50 
Power - 30 
Power -15 
Power - 10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio E2 
Portfolio E4 
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portfolio V2 
Portfolio V 4  
Portfolio V6 
Portfolio V8 
Portfolio V10 

Basic Industries, 
Capital Goods 
Construction 
~onsumer Goods 
Energy 
Finance 
Transportation 

, 
49 3 * 

Standard Deviation is for the variable ln(l+rt). B 



Table !jc 
J 

Geometric Means and Standard Deviations of Annual Returns using 8 
Value-Weighted Industry Indices, wtkh Leverage 

I .  (32 quarter estimating period, simple probability assessment) 
- 

1934 - 1986 * 1966 - 1986 * 
Portfolio G . Mean S . Dev C . ~ i a n  S . Dev 
Basic Industries 
Capital Goods 
construct ion 
Cgnsumer Goods 
Energy 
Finance 
Transportation 
Utilities 
Risk- Free 
In•’ lation 

Power -75 . 
Potjer -50 
Power - 30 
Power -15 
Power - 10 
Power - 5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable 



Table 5d 

~eometric Means and Standard Deviations of Annual keturns using 8 
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 

I _,- 

Bas LC Industries 10.37 19.04 7.54 17.58 
Capital Goods 11.66 19.63 8.56 20.06 
Construct ion 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 

L Finance 12.08 20.29 -10.68 18.75 
Transportation 9.97 23. LO 8.07 23.07 
Utilities 10.23 15.40 9.52 13.47 
Risk- Free 3.76 3.47 7.49 2.71 
Inf lation . .. . 4.09 3.80 6.12 3.15 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

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,d 
Portfolio V10 11.21 17.16 - 9.38 16.84 

. 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 6a 

Geometric Means and Standard Deviat ions of  Annual Returns  us ing  24 
Equal-Weighted Indus t ry  Ind i ce s ,  wi th  Leverage . 

(32 q u a r t e r  e s t i m a t i n g  pe r iod ,  simple p r o b a b i l i t y  nssessmont.) , 

1934 - 1986 * i g t s  - 198; * 
P o r t f o l i o  G .Meon S . Dov C . Meon S . Dav 

Banks & Financ i a l  S.,rvices 14.49 
Chemicals, Rubber & P l a s t i c s  14.61 
Cons t ruc t ion  13.78 
Fabr ica ted  Metal Products-  14.00 
Food 
Insurance 
Machinery 
Metals 
Mining 
O i l  & Gas Explora t ion  
Paper & Wood 
Petroleum & Coal Products  
Rai l roads  & Trucking 
Real E s t a t e  
R e t a i l  Trade,  Food 
R e t a i l  Trade, Others  
Se rv i ce s ,  Le isure  
Se rv i ce s ,  Others  
T e x t i l e s  
Tobacco 
Transpot  t a t i o n  
T ranspo r t a t i on  Equipment 
U t i l i t i e s  
Wholesale Trade 
Risk-  Free 
I n f l a t i o n  

Power -75 
Power -50 a 

Power -30 
Power -15 
Power -10 
Power -5  
Power -2 
Power 0 
Power 0 . 5  
Power 1 

P o r t f o l i o  E2 
P o r t f o l i o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r t f o l i o  El0 
P o r t f o l i o  El2 
Por tLol io  El4 
P o r t f o l i o  El6 
P o r t f o l i o  El8 
P o r t f o l i o  E20 

* 
Standard Deviat ion is f o r  the  v a r i a b l e  l n ( l + r  ) .  
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Table 6b 

Geometric Means and Standard Deviations oE Annual Returns us ing  24 
Equal-Weighted Indus t ry  Indices ,  without: Leverage 

(32 qunr t e r  e s t ima t ing  per iod ,  simple p r o b a b i l i t y  assessment) 

1934 - 1986 * 1966 - 1986 * 
P o r t f o l i o  G. Mean S . Dev G .Mean S . Dev 

Banks & Finaticial  Serv ices  14.49 
. Cl~emicnls,  Rubber & P l a s t i c s  14.61 

Construc t i on  
Fabricated Metal Products 
Food 
Insurance 
Machinery 
Metals 
H ln i~ lg  
011 6 Gas Explorat ion 
Pnper & Wood 
Petroleum & Coal Products 
Rai l roads 6 Trucking 
Real Es ta te  
R e t a i l  Trade, Food 
R e t a i l  Trade, O t h e r s .  
Se rv i ces ,  Lqisure 
Serv ices ,  Others 
T e x t i l e s  
Tobacco 
~ r a n s & 3 r t a t i o n  
Trn t~epor tn t ion  Equipment 
U t i l i t i e s  
Wholesale Trade 
Risk- Froo 
InCla t i  on 

Power -75 
rowor -50 
Power - 30 
Power -15 
Power -10 
Power -5  
Power - 2 
Power 0 
Powor 0 . 5  
Power 1 

P o r t f o l i o  E2 
P o r t f o l l o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r t I o l i o  El0 

* 
Stnndard Deviat ion is  l o r  the v a r i a b l e  ln(1t . r  ) .  

t 
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Table 6c 

Geometric Means and Standard Deviations of Annual Roturns using 214 
Value-Weighted Industry Indices, with  Leverqe 

(32 quarter estimating period, slrnylcr yrobabiliLy assessmot~t) 
----- 

1934 - 1986 , 1966 - 1986 * 
Portrolio G .Moan . S.Dev C . Henn S . Uav 

-.. -- 
Banks & Financial Services 12.12 
Chemicals, Rubber & Plastics 11.15 
Construction 
Fabricated Metal Products 
Food 
Insurance 
Machinery 
Metals 
Mining 
Oil & Gas Exploration 
Paper 6 Wood 
Petroleum & Coal Products 
Railroads & Trucking 
Real Estate 
Retail Trade, Food 
Retail Trade, Others 
Services, Leisure 
Services, Others 
Textiles 
Tobacco 
Transportation 
Transportation Equipment 
Utilities 
Wholesale Trade 
Risk- Free 
Inf lation 

Power -75 
Power -50 
Power -30 
Power - 15 
Power - 10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio V2 
Portfolio V4 
Portfolio V6 
~drtfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
PortEolio V18 
Portfolio V20 

----- 

* 
Standard Deviation is Tor the variable ln(1tr ) .  
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Table 6d 

Geometric Means and Standard Deviations of  Annual Reeurns us ing  24 
Value-Weighted Indus t ry  Ind ices ,  without Leverage 

(32 q u a r t e r  e s t ima t ing  per iod ,  simple p r o b a b i l i t y  assessment) 

1934 - 1986 * 1966 - 1986 * 
Por LColio G. Mean S . Dev G .Hean S . Dev 

Banks & Financia l  Serv ices  12.12 
Chemicala, Rubber & P l a s t i c s  11.15 
Construct ion 
Fabricated Metal Products 
Food 
Insurance 
Mach lnery  
Me t n l s  
Mining 
O i l  6 Gas Explorat ion 
Paper & Wood 
Petroleum 6 Coal Products 
Rai l roads 6 Trucking 
Real Es t a t e  
ReLail Trade, Food 
~ o t a i f  Trade, Others 
Se rv i ces ,  Leisure 
Sorv ices ,  Others 
T e x t i l e s  
Tobacco 
Transpor tntLon 
Transf ior tat lon Equipment 
U t i l i t i e s  
Wholesale Trnda 
Risk-Freo ~ 

I ~ d l a t l o n  

I'ower -75 
Powor - 50  
Power - 3 0  
Power - 15 
Power - 10 
Power - 5  
Power - 2  
l'owor 0  
Power 0 . 5  
Power 1 

P o r t f o l i o  V2 
P o r t f o l i o  V4 
P o r t f o l i o  V6 
P o r t f o l i o  V 8  
P o r t f o l i o  V10 

* 
Stalldard Deviat ion is f o r  the  v a r i a b l e  l n ( l + r  ) .  

t 



Table 7a 

Geometric Means and Standard Deviat ions o f  Annual Returns  u s ing  1 2  
Equal-Weighted Indus t ry  Ind i ce s ,  wi th  Leverago. 1936-86: 

32, 28 and 40 Q u a r t e r  Est imat ing Periods. (simple p r o b n b i l i t y  nssassmont) 
--- 

32 Quar te r  * 28 Quar te r  * 40 Quar te r  * 
P o r t f o l i o  G.Mean S  .Dev G.Metln S.Dev G.Hean S .Uev 

Petroleum 
Finance & Real E s t a t e  
Consumer Durables 
 ash I n d u s t r i e s  
Food & Tobacco 
Cons t ruc t ion  
C a p i t a l  Goods 
T ranspo r t a t i on  
U t i l i t i e s  
T e x t i l e s  6 Trade 
Se rv i ce s  
Le isure  
Risk-  Free 
In•’  l a t i o n  

Power -75 
Power -50 
Power -30 
Power -15 
Power -10 
Power - 5  
Power -2 
Power 0  
Power 0 .5  
power 1 

P o r t f o l i o  E2 
Po r . t fo l i o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r t l o l i o  El0 
P o r t r o l i o  El2 
P o r t f o l i o  El4 
P o r t f o l i o  El6 
Por tEol io  El8 
P o r t f o l i o  E20 
P o r t f o l i o  V2 
Por tEol io  V4 
P o r t f o l i o  V6 
P o r t l o l i o  V8 
P o r t f o l i o  V10 
P o r t f o l i o  V12 
P o r t f o l i o  V14 
P o r t f o l i o  V16 
P o r t l o l i o  -V18 
P o r t f o l i o  V20 

* 
Standard Deviat ion is  f o r  t he  v a r i a b l e  l n ( l + r  ) .  

'k  



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 Efitinating Periods (simple probability assessment) \ 
L 

32 Quarter * 28 Quarter * 40 Quarter * 
Portfolio C.Mean S.Dev G.Mean S.Dev G.Mean -S.Dev 

1'ot;roleutn 11.82 
FLnance & Heal Estate 12.45 
Consumer Durables 
Basic Industries 
Food & Tobncco 
Construct Lon 
Capital Goods 
Transportation 
Utilities 
Textiles. & Trade 
Services 
Le isure 
Risk- Free 
Infla tion 

Power -75 
Power -50 
Power - 30 
Power -15 
Power -10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Powor 1 

PortFolio E2 
Portfolio E4 
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portfolio El2 
Portfolio El4 
Portfolio 'El6 
Portfolio E18, 
Portfolio ~ 2 0  
Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable ln(l+r ) .  



Table 7c 

Geometric Means and Standard Deviations of Annual 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 * 4 0  Quarter 
Portfolio G .Mean S . Dev G .Mean S . Dev G .Mean S . Dev 
Petroleum 
Finance & Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 
Risk- Free 

\ Inflation 

/ Power 
Power 
Power 
Power 
~ o b e  r 
Power 
Power 
Power 
Power 
Power 

Portfolio E2 
Portfolio E4 
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

- - - - -  

* 
Standard Deviation is for the variable ln(l+rt). 



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 
Finance d Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Lei sure 
Risk- Free 
Inf lation 

Power -75 
Power -50 
Power -30 
Power -15 
Power - 10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio E2 
Portfolio E4 
Portfolio E6 
Portfolio' E8 
Portfolio El0 
Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(l+rt) . 



Table 8a 

Geometric Means and Standard Deviations of Annual Returns using 12 
Value-Weighted Iridustxy Indices, with Leverage, 1936-86: 

32, 28 and 40 Quarter Estimating Periods (simple probability assessment) 

Portfolio 

- . -- 

32 Quarter * 28 Quarter * 40 Quartar * 
G .Mean S . Dev G .Mean S . Dev G . Mean S . Dev 

Petroleum 12.28 18.96 
Finance & Real Estate 11.26 -20.13 
Consumer Durables , 11.10 23.54 
Basic Industries 10.49 17.56 
Food 6 Tobacco 11.19 16.45 
Construction 8.94 21.63 
Capital Goods 10.80 20.57 
~ranspchtation 9.44 23.00 
Utilities 9.80 14.31 
Textiles & Trade 10.71 23.27 
Services 14.15 28.27 
Leisure 11.80 28.85 
Risk- Free 3.90 3.47 
Inflation 4.16 3.86 

Power 
Power 
Power 
Power 
Power 

&:Z 
Power 
Power 
Power 

Portfolio V2 
Portfolio V4 
%Portfolio Vd 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable ln(l+rt). 



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 Pe,riods (simple probability assessment) 

Portfolio 

-- - -- 

32 Quarter * 28 Quarter * 40 Quarter * 
G .Mean S . Dev G .Mean S . Dev G .Mean S . Dev 

Petrolewn 
Finance & Real Estate 
Consumer Durables . 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles 6 Trade 
Services 
Leisure 
Risk- Free 
Inflation 

Power 
Power 
Power 

5 Power 
Power 
Power 
Power 
Power 
Power 
Power 

Fortfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V 2 0  4 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 8c 

Ceome tric Means and Standard Deviations of ~nnuil Rs turns 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 C . Mean S . Dev C .Mean S . Dev G .Mean S . Dev 

Petroleum 
Finance & Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 

Utilities 
a Transportation 

Textiles & Trade 
Services 
Leisure 

" Risk-Free 
Inf lation 

Power -75 
Power - 50 
Power -30 
Power' - 15 
Power -10 
power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 8d 

Geometric Means and Standard Deviafions of Annual Returns using 12 
Value-Weighted Industry Indices, without Leverage, 1966-86: 

32, 28 and 40 Quarter Estimating Periods (simple probabilqty assessment) , 

32 Quarter * 28 Quarter * 40 Quarter * 
Portfolio G .Mean S . Dev G .Mean S . Dev G .Mean S . Dev 
Petroleum 
Finance & Real Estate 
C~nsumer~Durables 
Basic Industries 
Food 6 Tobacco 
Construct ion 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 
Risk- Free 
Inflation 

Power 
Power 
Power 
Powe r 
Power 
Power 
Power 
Power 
Power 
Power 

Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 98 % - 
d 

~ e o m e t r i c  Means an: Standard Devintiona of Annual Returus using 12  
Equal-Weighted Indus t ry  Indicos ,  with Levorago, 1934-86: 

I n f l a t i o n  Adaptor v s .  Sum-of-tha-Digi ts vs. Al l -o f - l l i s to ry  
(32 q u a r t e r  est i rnat ine per iod)  

I n f l a t i o n  Adapter* Sum-of-Digits * All -of  -l l istory, 
~ o r t l b l i o  G.Moan S .Dev G.Mean S. Dev C.Hee11 S .Dov 

Consumer Durables 
Basic I n d u s t r i e s  
Food & Tobacco 
Construct ion 
Cap i t a l  Goods 
Transpor ta t ion  
U t i l i t i e s  
T e x t i l e s  & Trade 
Serv ices  
Leisure 
Risk- Free 
I n f l a t i o n  

Petroleum 14.98 
Finance & Real E s t a t e  14.76 

Power -75 
Power -50 
Power -30 
Power -15 '  
Power -10 
Power - 5  
Power - 2  
Power ' o 
Power 0 . 5  
Power 1 

ror t fo l l io  E2 
P o r t f o l i o  E4 
P o r t f o l i o  E6 

e P o r t f o l i o  E8 
P o r t f o l i o  El0 
P o r t f o l i o  El2 
P o r t f o l i o  El4 
P o r t f o l i o  El6 
P o r t f o l i o  El8 
P o r t f o l i o  E20 
P o r t f o l i o  V 2  
P o r t f o l i o  V4 
P o r t f o l i o  V6 
P o r t f o l i o  V8 
P o r t f o l i o  V10 
P o r t f o l i o  V12 
P o r t f o l i o  V14 
P o r t f o l i o  V16 
P o r t f o l i o  Vl8 
P o r t f o l i o  V20 

* 
Standard Deviat ion is  f o r  the v a r i a b l e  l n ( l + r  ) .  



Table 9b 

Geometric Means and Standard Deviations of  Annual Returns us ing  12 
Equal-Weighted Indus t ry  Ind i ce s /  with Leverage, 1966-86: 

" I n f l a t i o n  Adapter v s .  Sum-of- the-Digi ts  vs .  A l l -o f -Hi s to ry  

(32 q u a r t e r  es t imat ing  per iod)  

InEla t ion  Adapter* ~umzof  - ~ i ~ i t s  * All -of - l l i s to ry*  
P o r t f o l i o  C.Mea-n S. Dev G.Hean S .  Dev G-Mean S. Dev 

I'ctroleurn 
Finance & Real Es t a t a  
Consumer Durables, 
Basic I n d u s t r i e s  
Food & Tobacco 
Cons t ruc t ion  
Cap i t a l  Goods 
Trnnspor tn t ion  
U t i l i t i e s  
T e x t i l e s  & Trade 
Serv ices  
Lei s u r e  
Kisk- Free 
Ir lPlat ion 

Power-75-  
Power : 50 
Power -30 
Power -15 
Powor - 10 
Yowor -5  
I'ower - 2  
Power 0  
Powor 0 . 5  
Power 1 

PorLfolio E2 
P o r t f o l l o  E6 
PortColio EG 
PorLEolio E8 
r o r t r o l l o  E L O  
P o r t f o l i o  El2 
PorLfollo El4 
P o r t f o l i o  El6 
P o r t f o l i o  E l 8  
P o r t f o l i o  E20 
P o r t f o l i o  V2 
P o r t f o l i o  V4 
P o r t f o l i o  VG 
P o r t f o l i o  V8 
P o r t f o l i o  V10 
P o r t f o l i o  V12 
P o r t f o l i o  V14 
P o r t f o l i o  V16 
P o r t f o l i o  V18 
P o r t f o i i o  V2O 

* 
Standard Doviation is f o r  the  v a r i a b l e  l n ( l + r  ) .  
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Table 9c 

Geometric Means and Standard Deviations of Annual Returns using 1 2  
Equal-Weighted Indus t ry  Ind ices ,  without Leverage, 1934-86: 
I n f l a t i o n  Adapter v s .  Sum-of-the-Digits vs.  ~ l l - o f ~ l l i s t o r y  

(32  q u a r t e r  estimatdng per iod)  

P o r t f o l i o  
I n f l a t i o n  Adopter* Sum-of - D i g i t s  * A l l  -of- l l is tory* 

G .Mean S . Dev C .Moan S . Dev C .Hean S . Dov 

Petroleum 
Finance & Real E s t a t e  
Consumer Durables 
Basic I n d u s t r i e s  
Food & Tobacco 
Construct  ion  
Cap i t a l  Goods 
Transpor ta t ion  
U t i l i t i e s  
T e x t i l e s  & Trade 
Serv ices  
Leisure 
Risk-Free - 
I n f l a t i o n  

Power -75 
Power - 50 
Power -30 
Power -15 
Power -10 
Power - 5  
Powers -2 
Power 0  
Power 0 . 5  
Power 1 

P o r t f o l i o  E2 
P o r t f o l i o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r t f o l i o  El0 
P o r t f o l i o  V2 
P o r t f o l i o  V4 , 

P o r t f o l i o  V6 
P o ~ t f o l i o  V 8  
P o r t f o l i o  V10 

- --- -- - 

* 
Standard Deviation is f o r  the  v a r i a b l e  l n ( l + r t ) .  



Table 9d 

d e o m e t r i c  / Means and Standard Deviations of Annual Returns us ing  12 
Equal-Weighted Indus t ry  Ind ices ,  without  Leverage, 1966-86: 
I n f l a t i o n  AdaflGr v s .  Sum-of-the-Digits v s .  A l l -o f -His to ry  

(32 q u a r t e r  es t imat rng  per iod)  

P o r t f o l i o  
I n f l a t i o n  Adapter* Sum-of - D i g i t s  * All -of  - 1 I i s  tory* 

G .Mean S  . Dev G . Mean S  . Dev G .Mean S . Dev 

Petroleum 11.82 
Finance 6 Real Es ta t e  12.45 
Consumer Durables 13.42 
Basic I n d u s t r i e s  12.69 
Food & Tobacco 16.02 
Construct ion 12.97 
Cap i t a l  Goods 11.88 
Transpor ta t ion  10.97 

' u t i l i t i e s  I 12.13 ' 
T e x t i l e s  & Trade' 14.18 
Serv ices  14.22 
Leisure 15.50 
Risk- Free 7.49 
I n f l a t i o n  # 6.12 

Power -75 
Power - 50 
Power -30 
Power - 15 
Power - 10 
Power - 5  
Power -2 
Power 0  
Power 0 . 5  
Power 1 

P o r t f o l i o  E2  
P o r t f o l i o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r t f o l i o  El0 
P o r t f o l i o  V 2  
P o r t f o l i o  V4 
P o r t f o l i o  V6 
P o r t f o l i o  V8 
P o r t f o l i o  v n '  

* 
Standard D e v l a t i ~ i t  is f o r  t h e . v a r i a b l e  l n ( l + r t ) .  



Table 10a 

Geometric Means and Standard Deviations of Annual Returns using 1 2  
Value-Weighted Industry Indices, with yerage, 1934-86: 
Inflation Adapter vs. Sum-of-thb-Digits 'P, st All-of-llistory 

(32 quarter estimating perked) 
, 

.r 
' Inflation Adapter* Sum-of -Digits * All-of-Illstory* 

Portfolio G . Mean S . Dev G . Mean S . Dev G . Hean S . Dev 

I 
Petroleum 12.20 
Finance & Real Estate 12.08 
Consumer Durables 11.82 
Basic Industries 10.95 
Food & Tobacco 11.44 
Construction 9.61 
Capital Goods 11.73 
Transportation 9.31 
Utilities 10.33 
Textiles & Trade 11.28 
Services 12.75 
Leisure 12.64 

o Risk- Free 3.76 
Inf lation 4.09 

Power -75 
Power -50 
Power - 30 
Power -15 
Power - 10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

1 2 . 2 0  
12.08 
11.82; 
10.95 
11 .(44 
9.61 
11.73 
9.31 
10.33 
11.28 
12.75 
12.64 
3.76 
4.09 

3.91 
3.98 
4. L'2 
4 . 4 6 
4.77 
5.58 
7.28 
LO. 16 
13.13 
14.96 ' 

5.47 
7.07 
8.56 
3.94 
11 -2-1 
11.93 
12 - 6 5  
13.18 
13.57 
14 * 04 

* 
Standard Deviation is for the variable ln(l+rt). 



Table lob 

Geometric Heans and Standard ~eviations of Annual Returns using 12 
Value-Weighted Industry Indices, with Leverage,.1966-86: 
Inflation Adapter vs. Sum-of-the-Digit9.v~. All-&-History 

(32 quarter estimating period) , 

Portfolio 
Inflation Adapter* Sum-of -Digits * All-of-History* 
G .Mean S . Dev G . Mean S . Dev G .Mean S . Dev 

Petroleum 
Finance & Real Estate 
Consumer Durables 
Basic Industries 
Food 6 Tobacco 
Construct ion 
Capital Goods 
Transportation 
Utilities 
Textiles 6 Trade 
Services 
Leisure 
Risk- Free 
Inf lation 

Power -75 
Power - 50 
Power - 30 

, Power - 15 
Power - 10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

~ortfolio V2 
Portfolio V4 
Portfolio V 6  
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 10c 

Geometric Means and Standard Deviations of Annual Returns using 12 
Value-Weighted Industry Indices, without teverage, 1934-86: 
Inflation Adapter vs. Sum-of - the-Digits vs. All-of -History 

(32 quarter estimating period) 

Portfolio 
Inflation Adapter* Sum-of-Digits * All-of -llistory* 
G . Mean S . Dev C .Mean S . Dev C .Mean S . Dev 

Petroleum 12.20 18.96 
t ' Finance & Real Estate 12.08 20.29 

Consumer Durables . 11.82 23.87 
Basic Industries 10.95 17.67 
Food & Tobacco ' 11.4lb 16.17 
Construction 9.61 21.91 
Capital Goods 11.73 20.74 
Transportation 9.31 22.73 
Utilities 10.33 15.50 
Textiles 6 Trade 11.28 22.98 
Services 12.75 31.39 
Leisure - 12.64 28.62 
Risk- Free 3.76. 3.47 
Inflation 4.06 3.80 

Power - 75 4.84 4.57 5.04 
Power -50 5.36 5.77 5.65 
Power -30 

-, 
6.07 7.67 6.58 

Power -15 
i 
) 6.81 9.02 7.40 

Power -10 7.51 10.27 8.20 
Power -5 9.06 12.86 9.34 
Power -2 9.95 15.76 9.56 
Power 0 A 11.13 23.25 10.56 
Power 0.5 * 11.26 25.21 11.96 
Power 1 12.86 25.57 11.90 

Portfolio V2 5.47 4.24 5.47 
Portfolio V4 7.07 6.99 7.07 
Portfolio V6 8.56 10.24 8.56 
Portfolio V8 9.94 13.66 9.94 
Portfolio V10 11.21 17.16 11.21 

* 
Standard Deviation is for the variable ln(l+rt). 



Table 10d 

Geometric Means and Standard Deviations of Annual Returns using 12 
Value-Weighted Indu~try Indices, without Leverage, 1966-86: 
Inflation Adapter vs., Sum-of-the-Digits vs. All-of-History 

(32  quarter estimating period) 

D Inflation Adapter* Sum-of -Digits * All-of-History* 
Portfolio G .Mean S . Dev G .Mean S . Dev G .Mean S . Dev 
Petroleum 
Finance & Real Estate 
Consumer Durables 
Basic ~ndustribes 
Food 6 Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 
Risk- Free 
Inflation 

Power 
Power 
Power 
Power 
Power 
qower 
Power 
dwer 
rPower 
Power 

Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V 1 0  

* 
Standard Deviation is for the variable ln(l+rt). 



Table l l a  

Geometric Means and Standard Deviations of Antwal Returns us ing  12 
Equal-Weighted Indus t ry  Ind i ce s ,  with Leverago, 1934-86: 

D i s a s t e r  S t a t e s  Scenario f o r  J - 1, 6 .  aud 1 2  
(32 q u a r t e r  estima't ing per iod ,  simple p robab i l i  l y  a s s o s s r e t ~ e )  

- 
D .  S t a t e  1 * D .  S t n t a . 6  D. S t e t o  12 * 

P o r t f o l i o  G.Hean S.Dcv G.Monn S.I)ev C.Motrn S .Dov 
-- 

Pa troleum 16.98 
Finance & Real E s t a t e  14.76 
Consumer Durables 
Basic I n d u s t r i e s  
Food 6 Tobacco 
Cons t ruc t  ion  
Cap i t a l  Goods 
T ranspo r t a t i on  
U t i l i t i e s  
T e x t i l e s  & Trade 
Serv ices  
Leisure  
Risk-Free 
In•’ l a t i o n  

Power -75 
Power - 50 
Power -30 
Power -15 
Power -10 
Power - 5  
Power - 2  
Power 0  
Power 0 . 5  
Power 1 

P o r t f o l i o  E2 
P o r t f o l i o  E4 
P o r t f o l i o  E6 
P o r t f o l i o  E8 
P o r l f o l i o  El0 
P o r t f o l i o  E l 2  
P o r t f o l i o  El4 
P o r t f o l i o  El6 
P o r t f o l i o  El8 
P o r t f o l i o  E20 
P o r t f o l i o  V2 
P o r t f o l i o  V4 
P o r t f o l i o  V6 
P o r t f o l i o  V8 
P o r t f o l i o  V10 
P o r t f p l i o  V12 
P o r t f o l i o  V14 
P o r t f o l i o  V16 
P o r t f o l i o  V18 - 
P o r t f o l i o  V20 

* 
Standard Deviat ion is f o r  tho v a r i a b l e  l n ( l + r  ) .  



Table  l l b  

L9-J 
Geo~no t r l c  Hea t~s  nnd StarxJard Dcviat  ions  o f  Annual Ke Luwns u s i n g  12 

Equal-Weighted I n d u s t r y  I n d i c c s ,  w i t h  Leverage, 1966-86: 
DisasLor S l a t e s  S c e n a r i o  f o r  J - 1 ,  6 ,  and 12 

(32 q u a r t e r  esLimaLing p e r i o d ,  s imple  p r o b a b i l i t y  assessment )  

I). S t a t e  1 * D .  S t a t e  6 * D .  S t a r e  12 * 
G . Mcan S  . L)ov G .Meon S . Dev G .Mean S . Dev 

1'0 trolcum 
FLrrnt~ca & Kanl E s t n t e  
Cot~sumor Durables  
15nsic I ~ ~ d u s t r l c s  
Food 6 Tobacco 
Cons Lruc t 1 on 
Cnyi tn l  Goods 
T r a n s p o r t a t i o n  
U t i l i t i e s  
l ' u x t i f e s  6 Trado 
S e r v l c c s  
Lelsura  
Kisk- Free  
111flntlo11 

I'owar - 7 5  
Power - 50 
Pow.er -30 
rower -15  
Powar -10 
l'owor - 5  
I'owl3r - 2  
i'ower 0 
I'owor 0 . 5  
rowor 1 

l ' o r t fo l  l o  E2 
Port . fo l lo  Eb 
I ' o ~ t f o l l o  66 
l ' o r t f o l l o  E 8  
l ' O ~ t i 0 1  l o  El0 
w t r o L  10 1~12 
I ' o r t f o l l o  El la  
r o r t f o l l o  El6 
P o r t  Col l o  El8 
L'ortTollo E20 
P o r t l o l i o  V2 
P o r t f o l i o  V4 
PorLfo l io  V6 
I ' o r t f o l l o  V8 
I ' o r t f o l l o  V10 
i ' o r l f o l l o  V12 
P o r t f o l i o  V14 
P o r t f o l i o  Vl6 
P o r t f o l i o  V18 
P o r t f o l i o  V20 



Table llc 

Geometric Means and Standard Deviations of Annual Returns using 
Equal-Weighted Industry Indices, w&thout Leverngo ,. 1934-86: 

Disaster States Scenario for 3 - 1, 6, and 12 
(32 quarter estimating pariocl, simple probability assassmont) 

D. State 1 * D. Stnte 6 It D. Stnto 12 * 
Portfolio G . Mean S . Dev G . Mean S . Dov G .  Moan S . Dov 
Petroleum 
Financk & Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 
Risk- Free 
Inf lat ion 

Power -75 
Power -50 
Power -30 
Power -15 
Power -10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 

3 

Portfolio E2 . 
Portfolio E4 
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(1-t-rt) . 



.. 
i 

Table l l d  

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 
Finance 6 Real Estate 
Consumer Durables 
Basic Industries 
Food 6 Tobacco 
Cons truc t ion 
Capital Goods 
Transportation 
Utilfties 
Textiles 6 Trnde 
Services 
La isure 
Risk- Free 
In•’ la t ion 

Power 
Power 
Power 
Power 
Power 
Power 
I'owa r 
Power 
Powo r 
Powe r 

Portfolio E 2  
Portfolio E 4  
Portfolio E6 
Portfolio E8 
Portfolio El0 
Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 

* 
Standard Deviation is for the variable ln(l+r ) .  

t 



Table 12a 

Geometric Means and Standard Deviations of Annual Returns using 12 
Value-Weighted Industry Indices, with Lavorege, 1934-86: 

ve Disaster States Scenario for J - 1, 6, and 12 r, 

(32 quarter estimating period, simple probability assessment) 

D. State 1 * D. State 6 * D. Stnte 12 * 
Portfolio G. Mean S . Dev G .  Mean S . Dov G. Monn S . Dov 
Petroleum 
Finance & Real Estate, 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles 6 Trade 
Services 
Leisure 
Risk- Free 
In•’ lation 

Power -75 
Power - 50 
Power -30 
Power - 15 
Power -10 
Power - 5 
Powe'r -2 
Power 0 
Power -0.5 
Power 1 

Portfolio V2 
Portfolio V4 
Portfolio V6 
Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable ln(l+r ) .  

t 



Table 12b 

Geornarric 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) 

Portfolio 

-- -- 

D. State 1 * D. State 6 * D. State 12 * 
C. Mean S . Dev C .Mean S . Dev G . Mean S . Dev 

Petroleum 
FLnanco 6 Real Estate 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capi tal Goods 
Transportation 
Utilities 
Textiles 6 Trade 
Services 
Leisure 
Risk- Free 
Inflation 

Power -75 
Power -50 
Power -30 
Power - 15 
Power -10 
Power -5 
Power -2 
Power 0 
Power 0.5 
Power 1 . 

Portfolio V2 
Portfolio V4 
Portfolio V6 ' 

Portfolio V8 
Portfolio V10 
Portfolio V12 
Portfolio V14 
Portfolio V16 
Portfolio V18 
Portfolio V20 

* 
Standard Deviation is for the variable ln(l+rt). , 



Table 12c 

Geometric Means and Standard Deviations of Annual Raturns us ing  12 
Value-Weighted Indus t ry  Ind ices ,  w i t w e  Leverage, 1934-86: 

D i s a s t e r  S t a t e s  Scenario f o r  J - 1 ,  6 ,  and 12 
(32 q u a r t e r  e s t ima t ing  pe r iod ,  simple ' p robab i l i t y  assossmant) 

P o r t f o l i o  
D. State  1 * - D .  S t a t e  G * It D .  S tn to  1 2  * 

G . Mean S . Dev G . Mom S . Dev G . Mean S . Dev 

Petroleum 12.20 
Finance & Real E s t a t e  12.08 
Consumer Durables 11.82 
Basic I n d u s t r i e s  10.95 
Food & Tobacco 11.44 
Construct ion 

, 
9.61 

Cap i t a l  Goods 11.73 
Transpor t a t ion  3 .31  
U t i l i t i e s  'I 10.33 
Tex t i lp s  & Trade 11.28 
Serv ices  , 12.75 
Leisure 12.64 
Risk- Free 3.76 
Inf  l a t i o n  4.09 

Power -75 4.75 
Power - 50 5.22 
Power -30 5.92 
Power - 15 6 .46 
Power - 10 7.00 
Power - 5  8.26 
Power - 2  9 .71  
Power 0 10.37 
Power 0 . 5  10. q9 
Power 1 10.77 

P o r t f o l i o  V 2  \ 5.47. 
P o r t f o l i o  V 4  7.07 
PortEolio V6 8.56 
P o r t f o l i o  V8 9.94 
P o r t f o l i o  V10 1 1 . 2 1  

-.------ * 
Standard Deviation is f o r  the v a r i a b l e  'ln(1.t.r ) . 

t 



Table 12d 

Geometric Means and Standard Deviations o f  Annual Returns us ing  12 
va lue  - weighted Indus t ry  Ind ices ,  without Leverqge, 1966a86 : 

Disas t e r  S t a t e s  Scenarion for J - 1, 6 ,  and 12 
(32 q u a r t e r  eskimat-lng per iod ,  simple p r o b a b i l i t y  assessment) 

D. S t a t e  1 * D .  S t a t e  6  * D .  S t a t e  12 * 
Yort fo l io  E G .Mean S.Dev G .Mean S . Dev ~ . ~ e a *  'S.Dev 

.,Petroleum 
Finance 6 Real Es ta t e  

- Consumer Durables 
Basic I n d u s t r i e s  
Food & Tobacco 
Construct ion 
Cap i t a l  Goods 
Transpor ta t ion  
U t i l i t i e s  ' 

TexCilos 6 Trade 
Services  
Leisure 
Risk- Free 
I r l f l a t  ion 

Power - 7 5  ' 

Power -50 
P0we.r -30 
Power -15 
Power '- 10 
Power - 5  
Power - 2 
Power 0 
Power 0 .5  
Power 1 

P o r t f o l i o  V 2  
P o r t f o l i o  V4 
P o r t f o l i o  VG 
P o r t f o l i o  V8 
P o r t f o l i o  V10 

* 
s t anda rd  Deviat ion is  f o r  the  v a r i a b l e  l n ( l + r t ) .  



Table  13a 

I ' o r t f o l i o  Composl t ion and R e a l i z e d  R e  t u r n s  f o r  Power -15 Managing 
12 Equal-Weighted I n d u s t r l e s ,  w l t h  l e v e r a g e ,  1934-86 

(32  q u a r t e r  e s t i m a t i n g  p e r i o d ,  s l m p l e  p r o b a b l l l t y  a s s e s s m e n t  approach) 



Table  13a (continued)  



81 '0 
tz.0 

02.0 
11'0 

CC'I 
01'0 
11'0 
9t'O CO'O 
St'O 
m.0 K'O 
1z:o 
El 0 9t'O 

99'0 
19:O 
11 0 
19'0 
11'1 
0c:c 
62 1 
60.1 
02.1 
10.1 
tB'0 
b9'0 
01 '0 

C9'0 
19'0 
19'0 
19'0 
29'0 
61 '0 
91'0 
11'0 
ZB'O 
Ct'O 
19'0 
82 '0 
22.0 
11 '0 
ZC'O 
0C '0 
'49'0 
89'0 
20'0 

Cl 'I 
60'1 
00'1 
06'0 
CC'I 
bl .I 
OZ'I 
C9'0 
61 '0 



Table 13b (continued) 



Table 14a 

Port fo l io  Composition and Itenlized lleturns for  Power -15 Managing 
12 Equal-Weiglbted Industries,  without leverage, 1934-86 

(32  quarter estilnating period, siinplc probabil ity assessment approach) 

Psrtod Rp RL B PETR FlNA CWH BAS1 FlOB CONS CAPO THAN UTlL  TEXT SERV LEIS 

1.08 0.03 
-0. 16 0.03 
-0.28 0.02 
0.45 0.02 

-0.44 0.03 
0.62 0.01 
0.76 0.03 
0.89 0.03 
0.66 0.04 

-0.30 0.02 
0.65 0.03 
1.03 0.03 
0.69 0.04 

-0.63 0.04 
-0.62 0.04 
-0.84 0.03 
-0.10 0.03 

1.42 0.02 
0.21 0. 03 
0.60 0.02 

-1.10 0.04 
-0.08 
2.41 

-0.64 
o. m 

-1.68 
0.81 
0.45 

-0.33 
0.20 
0.42 

-1.42 
0.46 

* 0.10 
0.80 
1.51 
4.85 
2.85 
1.29 
0. I4 
2.68 
2.44 
0.83 
0.53 
0.74 
1.67 
1.40 
4.31 
2.64 
2. I3 

-6.75 
0.15 

-0.69 
-1.84 
0.16 
0.69 
0.62 
6.68 

-6.71 
-0.63 
0.33 

-1.74 
6. I! 
2.32 
1.77 
0.11 
4.61 
2.30 
2.09 
0.83 
6.76 
0.69 
4.14 
0.21 

-1.66 
3.19 
1.39 

-0.96 
-1.80 
2.63 
6.11 
1.47 
2.91 

12.30 
2.91 
3.86 

-1.08 
3.10 
6.08 

-0.71 
-1.46 
4.69 
3.24 
1.71 

-7.86 
-0.95 
1 1  I t  



Table 14a (continued) 



Table l l t b  

Port fo l io  Coalposition and Realized Returns for  Power 0 Managing 
1 2  Equal-Weighted Industries,  without leverage, 1934-86 

(32 quarter estimating period, s h p l e  probabil ity assessment approach) 

Ported Rp RL 8 PEIR FlNA CWR 8ASl FlOB CONS CAPG IRAN UllL l E X r  SLAV LEIS 

1934-1 111.62 0.31 0.63 
1934-2 -6.68 0.20 0.80 
1934-3 -1.42 0.24 0.70 0.06 
1934-4 8.46 0.33 0.61 
1935-1 -9.95 0.29 0.11 
1935-2 10.89 0.31 0.60 0.19 
1935-3 16.08 0.33 0.61 
1935-4 11.28 0.29 0.11 
1936-1 12.39 0.21 0.13 
1936-2 -7.61 0.26 0.16 
1936-3 12.61 0.30 0.10 
1936-4 21.65 0.29 0 .1  I 
1931-1 13.31 0.26 0.14 
1931-2 -13.36 0.23 0.11 
1931-3 -11.90 0.28 0.12 
1931-4 -11.81 0.36 0.65 
lS38-I -14.63 0.33 0.61 
1938-2 26.13 0.44 0.44 
1938-3 2.16 0.21 0.70 
1938-4 10.61 0.04 0.66 
1939-1 -23.69 0.04 0.96 
1939-2 -1.64 0.19 0.81 
1939-3 6 13 0.12 0.86 
1939-4 -9.86 1.00 
1940-1 0.66 
1940-2 -20.12 
1940-3 12.06 
1940-4 6.32 
1941-1 -6.66 
1941-2 1.63 
1941-3 6.11 
1941-4 -16.25 
1942-1 6.0'5 
1942-2 0.65 
1942-3 Q.61 
1942-4 16.03 
1943-1 68.64 
1943-2 22.91 
1943-3 7.12 
1943-4 0.02 
1941-1 26.11 
1944-2 24.23 
1944-3 1.26 
1944-4 6.39 
1946-1 1.60 
1946-2 22.16 
1946-3 1.06 
1946-4 19.22 
1946- 1 2.44 
1946-2 3.40 
1946-3 -28.39 
1946-4 -2.69 
1941-1 -1.99 
1941-2 -10.08 
1941-3 3.18 
1941-4 -4.49 
1948-1 -2.11 
1948-2 16.04 
1948-3 -12.84 
1948-4 -6.28 
1949-1 1.61 
1949-2 -6.83 
1949-3 20.42 
1949-4 3.02 
1960-1 -1.91 
1960-2 0.94 
1950-3 16.83 
1950-4 -6.20 
1961-1 4.78 
1951-2 -3.11 
1951-3 18.38 
1951-4 0.86 
1952-1 12.42 
1952-2 -0.86 
1952-3 -1.65 
1952-4 8.49 
1953-1 2 . 6 9 .  
1953-2 -3.09 
1953-3 -8.53 
1953-4 1.03 
1954-1 18.92 
1964-2 3.88 
1964-3 9.65 
1954-4 16.85 
1956-1 3.24 
1956-2 6.62 
1956-3 -1.10 
1956-4 9.88 
1966-1 7.62 
1956-2 0.16 
1956-3 -3.29 
1966-4 8.18 
1951-1 -3.61 
1961-2 10.83 
1951-3 -12.88 
1961-4 -13.46 
1968-1 8.24 
1958-2 13.80 1;00 
1968-3 1.12 0.19 0.21 
1968-4 8.63 1.00 
1969-1 6.00 1.00 
1959-2 1.94 0.24 0.76 
1969-3 -6.03 0.49 0.61 ............................................................................................................................... 



Table 14b (continued) 

Psrlod Rp RL B PElR F I IU  CWR BAS1 FlO8 CONS CAPO InAN UIIL IEx I  SERV LEIS 

3.66 1.00 
-4.10 1.00 
-4.36 1.00 
0.01 1.00 

16.94 0.61 0.49 
9.21 1.00 
1.10 0.66 0.44 

-2.95 0.30 0.10 
6.89 0.60 0.60 

-0.12 0.88 0. I2 
-22.78 0.16 0.24 

2.99 1.00 
8.93 1.00 
4.01 1.00 
2.66 0.16 0.86 

-1.05 1.00 
2.62 0.12 0.88 

-0.42 0.39 0.61 
4.00 1.00 
6.61 1.00 
3.35 1.00 
4.98 1.00 

-3.2 1 0.13 0.87 
1.80 0.26 0.76 
9.00 1.00 

10.60 1.00 
-4.90 1.00 

-11.02 1.00 
7.90 0.61 

22.01 0.89 
10.66 0.42 
1.67 
6.93 

-3.66 
20.43 
1.16 
8.40 

-1.63 
-11.04 
-9.65 - 10.40 
-0.26 

-30.11 
34 39 
l0:33 
13.18 
-1.92 
-3.32 

3.89 
10.26 
-1.08 
-6.08 
7.86 

-1.70 
-1.22 
18.93 
9.06 

-11.46 
-18. I 1  
-12.03 

13.09 
ih - I  7.36 
1916-2 28.34 
1916-3 -10.80 
1916-4 -2.66 
1916-1 13.42 
1916-2 6.18 
1916-3 3.06 
1916-4 1.01 
1911-1 -1.12 
1911-2 14.40 
1911-3 -1.92 
1911-4 3.27 
1918-1 -4.84 
1918-2 8.31 
1918-3 12.62 
1918-4 -9.43 
1919-1 19.65 
1919-2 11.02 
1919-3 11.63 
1919-4 16.09 
1980-1 -2.83 
1980-2 24.36 J 

1980-3 24.16 
1980-4 18.69 
1981-1 -1.43 
1881-2 -1.66 
1981-3 -13.63 
1981-4 13.90 
1982-1 -10.02 
1982-2 1.81 
1982-3 19.63 
1982-4 32.06 
1983-1 21.60 
1983-2 11.43 
1983-3 -6.66 
1883-4 -3.96 
1984-1 -9.62 
1884-2 2.47 
1984-3 9.26 
1984-4 -0.48 
1986-1 13.83 
1985-2 8.33 
1986-3 -4.41 
1986-4 15.06 
1986-1 12.23 
1986-2 1.61 
1986-3 -1.05 
1986-4 4.64 ............................................................................................................................... 



Table  15n 

P o r t f o l i o  Composi t ion and R e a l i z e d  Returns f o r  Power -15 Managing 
12 Value-Weighted I n d u s t r i e s ,  w i t h  l e v e r a g e ,  1934-86 

(32  q u a r t e r  e s t i n ~ n t i n g  p e r i o d ,  s i m p l e  p r o b a b i l i t y  a s s e s s m e n t  npproach) 



Table  15a (continued) 



Table 15b 

P o r t f o l i o  Composition and Real ized  Returns f o r  Power 0 Managing 
12 Value-Weighted I n d u s t r i e s ,  w i t h  l e v e r a g e ,  1934-86 

( 3 2  quarter  c s t i n m t i n g  per iod ,  s imple  p r o b a b i l i t y  assessment approael~) 



Table 1511 (continued) 

Perlod R p  RL 8 PEIR F l N A  C W R  BAS1 FTOB CONS CWG IRAN U I I L  lEXT SERV L E I S  



Table lba 

P o r t f o l i o  Compositlon qnd Real ized  Returns for Power -15 Managing 
12 Value-Weighted I n d u s t r i e s ,  w i t l ~ o u t  l e v e r a g e ,  19311-86 

(32  quarter  e s t i m a t i n g  per iod ,  s imple  proba1)i l i ty  assessment approach) 



Table  16a (continued) 



Table 1611 

P o r t f o l i o  Composition and Real ized  Returns f o r  Power 0 Managing 
12 Value-Weighted Intlus t r i e s ,  wlthout  l e v e r a g e ,  1934-86 

(32  quarter  e s t i m a t i n g  per iod ,  sinlple p r o b a b i l i t y  assessment approach) 



Table  l l b  (contfnued) 



Table 17a 
4 

4 * 
Summary of ~ortfolio Compositions of Power Policies Managing 12 

Equal-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 

Petroleum 103 104 112 111 1C9 109 108 100 84 6 0 
Finance 6 R. E . 9 9 9 - 10 12 15 18 13 6 1 
Consumer Durables , 1 1 1 1 b 1 2 5 7 
Basic Industries 23 29 3 3 3 4 34 4: 3 5 3 5 3 2 5 
Food 6 Tobacco 27 31 3 7 3 8 3 8 3 7 27 9 5 1 
Cons truc t ion 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 3 1 42 43 42 
Utilities 7 2 76 7 7 7 8 7 8 75 40 16 8 4 ' 
Textiles & Trade 7 7 7 7 7 8 11 6 5 10 
Services 6 8 72 74 76 7 6 75 76 69 66 44 
Leisure 23 25 2 8 33 33 3 4 3 6 3 7 30 19 

Lending 212 212 207 189 181 156 94 30 . . .  . . .  
Borrowing . . .  . . .  . . . 23 26 35 104 163 198 206 
Neither - . . .  . . .  5 . . .  5 i1 14 19 14 6 

/-" 

Max. Lent ( 8 )  100 99 98 9 7 96 9 2 83 44 . . .  . . . 
Min. Lent($) 5 2 28 6 14 2 4 1 1 4 .... . . . 
Loss Quarters 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
In 4 Industries 
In 5 Industries 
In 6 Industries 
In 7 Industries 
In 8 Industries 
In 9 Industries 
In 10 Industries 
1; 11 Industries 
In 12 Industries 



 able 17b 

Summary of ~ortfolio 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 
Finance 6 R. E. 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 

Lending 212 212 207 ' 189 181 156 9 4 30 . . .  . . .  
Borrowing . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  
Neither . . .  . . .  5 23 31 56 118 182 212 212 f 

Max. Lent (%)  100 99 98. 97 96 9 2 83 44 . . .  . . .  
Min. Lent(%) 52 28 6 1 4 24 1 1 4 . . .  . . .  

Loss Quarters 

~ndustries 
Industry 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 



Table 17c 

Summary of Portfolio Compositions of Power Policies Managing 12 
Value-Weighted Industries, With Leverage, 1934-86 4 

(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 8 8 97 100 102 105 LOO 63 51 40 
Finance 6 R.E. 11 11 12 13 13 15 14 2 1 1 
Consumer Durables 15 17 19 2 6 29 3 2 32 3 0 3 4 28 . 
Basic Industries 25 2 8 29 3 0 28 23 14 10 8 ... 
Food 6 Tobacco 29 30 33 34 3 2 2 8 22 15 8 3 
Construct ion 7 11 12 14 15 15 . 13 14 18 16 
Capital Goods 56 58 6 0 597 59 56 5 8 62 54 3 8 
Transportation 8 11 12 13 13 13 13 5 2 1 
Utilities 5 8 60 61 6 1 5 6 3 6 23 14 8 9 ,  
Textiles & Trade 29 31 3 2 3 2 3 2 3 2 27 17 8 7 
Servf ces 7 6 7 8 80 83 83 80 76 65 61 5 6 
1,e isure 20 2 2 23 23 23 2 4 2 4 2 8 22 2 1 

Lending 212 212 195 183 181 150 103 41 12 1 
Borrowing . . .  . . .  . . .  23 28 41 95 149 171 195 
Neither . . .  . . .  17 6 3 21 14 2 2 29 16 

Max. Lent (%)  100 100 100 100 100 100 100 100 100 100 
Min. Lent(%) 42 13 1 5 6 1 1 1 3 ,  100 

Loss Quarters 24 30 3 7 46 53 63 72 78 78 7 2 

In 0 Industries 1 7 3 1 1 1 1 1 1 1 
In 1 Industry 8 4 73 68 6 5 61 6 0 66 111 156 202 
In 2 Industries 5 7 63 67 69 71 77 96 88 46 9 
In 3 Industries 3 4 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 . . .  . . .  ... 1 1 ... .. .  ... ... ... 
In 8 Industries ... . . .  ... . . .  ... . . .  . . Y  . . .  ... . . .  
In 9 Industries - . . .  . . .  ... L . . .  ... . . .  ... ... ... . .' . 
In 10 Industries . . .  . . .  . . .  . . .  . . .  ... ... ... ... ... 
In 11 Industries . . .  . . .  . . .  . . .  . . .  ... . . .  . . a  . . . .  . . . .  
In 12 Industries .', . . .  . . .  ... . . .  . . .  . . .  . a .  . .. ... ... ": 



Petroleum 
Finance & R. E. 
Consumer Durables 

' Basic Industries 
Food & Tobacco 
Construction 
Cap&-tal Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 

Lending 
Borrowing 
Neither 

Max. Lent ( 8 )  
Min. Lent(%) 

Loss Quarters 

Industries 
Industry 
Industries 
Industries 
Industries 
@dus tries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 

Swnmary of Portfolio Compositions of Power Policies Managing 12 
Value-We ghted Industries, Without Levbmge, 1934-86 t (32 quarter estimattng period, simple probability assessment approach) 

Number of Powers 
Times in: , -75 -50 -30 -15 -10 -5 - 2 0 . 5  

6. 

1 
- 

92 5 7 48 4 0 



L Summary of Portfolio Compositions of Poyer Policies Managing 8 = P 

Equal-Weighted Industries, 'with Leverage, 1934-86 * 

(32 quarter estimating period, simple probability assessment approach) 
- - 

h b e r  of Powers 
Times in: -75 -50 -30 -15 , -10 - 5  - 2  0 . 5  1 

id 
P a  

Basic Industries 27 3 0 33 * 37 3 8 38 39 40 36 16 
15 16 19 2 0 20 26 25 18 13 6. Capital Goods P 

. . .  Construction . . .  1 1 1 3 I0 14 13 . 33 " 
Consumer Goods 47' 47 49 48 45 43 39 = 39 3 0 18 
Energy 113 116' 121 124 123 119 119 - 105 -102 71 
Finance 14 15 15 16 19 2 2 28'' 24 19 13 
Traneportation 18 -19 22 25 2 6 26 29 41 44 48 
~tiliti$~ \ 87 8 7 88 88 89 07 63 24 16 10 

aD 

Lending '', 212 212 212 190 181 154 95 29 ... ... 
Borrowing . . .  . . .  . . .  11 27 34 103 160 199 206 
Neither . . .  ... 11 4 2 4 14 23 13 6 

* 4  

Max. Lent (0) 100 99 99 971 96 93 85 48 ... ... 
... Min. Lent(%) 67 51 19 1 21 1 1 1 ... 

Loss Quarters 23 29 35 ' 43 52 67 74 80 8 2 83 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
In 4 Industries 
In 5 Industries 
In 6 Industries 
.$n 7 

-. In 8 Industries 

... . . .  . . .  . . .  I . .  ... --L-.. . a .  . . r .  ... 



" Table 18b 
k 

't 

Summary of Portfolio ~ o m ~ o s i ~ f o n s  of Power Policies Managin 
Value-Weighted Industries, With Leverage, 1934-86 

(32 quarter estimating period, simple probability assessment approach) 

Number of Powers 
I Times in: -75 -50 -30 -15 -10 -5 - 2 0 . 5  . 1. , 

Basic 1nd& tries 
Capital h o d s  
Construction 
Consumer Goods 
Energy 
Finance 
Transportation 
Utilities 

Lending 212 212 212 183 181 152 100 42 13 2 
Borrowing ... . . .  ... 19 29 40 94 147 173 190 
Neither . . .  . . .  . . .  10- 2 2 0 18 2 3 2 6 2 0 I 

Vax. Lent (%) 100 100 100 100 100 100 100 100 100 -100 
Min. Lent(%) 62 43 * 6 1 14 1 2 1 11 100 ,- 

. 
I 

Loss Quarters 22 27 5;hi ' 61 72 7 9 7 9 7 7 
33 f7 

Industries 
industry 
Industries 
Industries 
Industries, 
Industries 
Industries 

In- 
Industries 



Table 19a - _ 

Summary of Portfolio Compositions of Power Policies-knaging 24 
Equal-Weighted Industries, With Leverage, 1934-86 

(32 quarter estimating period, simple probability assessment bpproach) 
.- . 

Number of 
Times in: 

Powers 
-75 -50 -30 -15 -10 -5 

Banks & Fin. Serv. 
Chemicals, R. & P. 
Construction 
Fabricated M.P. 
Food 
Insurance 
Machinery 
Metals 
Mining 
Oil & Gas Expl. 
paper & Wood 
Petroleum & coal 
Railroads & Truck. 
Real Estate 
Retail Tr . , Food 
Retail Tr., Others 
Services, Leisure 
Services, Others 
Textile 
Tobacco 
Transportation 
Transportation Eq. 
Util-ities 

\ 

~tdlesale Tr. 

Lending 
Borrowing 
 either 

Max. Lent ( % )  
Min. Lent($) 

Loss Quarters 

Industries 
Industry 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 

. . . . . . . . . .  
In 26 Industries 



b t h Suramary of Portfplio Compositions f Power Policies tianaging24 
!\ Value-Weighted Industries, '&t th Leverage, 1934-86 
0 2  quareer estimating period, simple probability assessment approach) 

~unbe;'hf Powers ' 
Times in: ' = - = = -  -75 -50 -30 -15 -10 - 5 -2 0 . 5  1 

-d 

Banks & Fin. Serv. 
Chemicals, R. & P. 
Cons t ruc t iod 
Fabricated M. P. 
Food 
Insurance 
Machinery 
Metals 
Mining 
Oil & Gas Expl. 
Paper & Wood 
Petroleum 6 Coal 
Railroads 6 Truck. 
Real Estate 
Retail Tr. , Food 
Retail Tr., Others 
SeFvkes, Leisure 
Services, Othbrs 
Textile 
Tobacco 
Transportation 
Transportation Eq.  
Utilities 
Wholesale Tr. 

Lending 
Borrowing 
Neither 

Max, Lent (%)  
Min. Lent(%) 

Loss Quarters 

Industries 
I ndus try 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 

. . . . . . . . . .  
In 24 Industries 



Tabla 20a 

Summary of Portfolio Compositions of Power Tolicies Managing 12 
Equal-Weighted Induskries, With Leverage, 1936-86 

(28 quarter estimaging period, simple probability assessment approach) 

Number of Powers 
Times in: -75 -50 -30 -15 -10 -5 -2 0 ; 5 1 

Petroleum 95 100 103 105 106 109 105 93 72 5 0 
Finance 6 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 6 Tobacco 27 2 8 29 31 31 3 1 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 2 4 26 26 33 43 44 45 
Utilities 66 6 7 70 73 73 6 9 35 9 7 3' 
Textiles & Trade 6 6 G 7 8 8 11 8 7 6 
Services 71 75 79 8 1 7 8 7 6 7 4 82 73 47 
Leisure 

--I  
35 3 7 3 9 3 7 3 8 39 40 40 31 21 

*- 

Lending 204 204 193 177 171 150 82 16 5 1 
Borrowing . . .  ... . . .  2 6 30 42 111 - 168 187 195 
Ne i ther . . .  . . .  11 1 3 12 11 20r 12 8 

Max. Lent (%)  
Min. Lent(%) 
F.. 

Loss Quarters 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
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 



b 

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 " -2 0 .5 1 

Petroleum 
Finance & R. E. 
Consumer Durables 
Basic Industries 
Food 6 Tobacco 
Cons Zruc t ion 
Capital Goods 
Transportation 
Utilities 
Textiles & 'Trade 
Services 
Leisure 

Lending 204 202 183 171 169 139 8 2 2 6 12 3 
Borrowing . . .  . . .  3 29 31 49 106 155 175 190 
Neither ... 2 18 4 4 16 16 23 17 ~1 1 

Max. Lent ( 8 )  100 100 100 100 100 100 100 100 100 100 
Min. Lent(%) 8 3 1 21 2  3 .  3 2 3 100 

Loss Quarters 2 4  25 3 2  4 6 5 1 59 67 7 fb 7 4 73 

Industries 
Industry 
1Rdtts-tr-Q~ 
~ndustrieh,, 
Industries ,,, 

Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 



a .  Table 21-a 

Summary of Portfolio Compositions of Power Policies Managing 12 
Equal-Weighted Industries, With Leverage, 1936-86 

(40 quarter estimating period, simple probability assessment approach) 

Number of Powers 
Timep in: -75 -50 -30 -15 -10 . -5 -2 0 .5 1 

Petroleum 109 111 114 114 116 '112 109 97 7 4 59 
, Finance & R. E. 20 20 20 21 21 2 4 2 8 19 15 6 

" Consumer Durables 1 1 1 1 - 1 3 6 6 9 16 
Basic Industries 23 27 3 0 31 33 32 3 2 3 4 32 . 6 
Food & Tobacco ft 2 4 5 47 5 1 5 1 51 46 12 2 ... 
Construct ion 3 3 4 5 5 8 6 5 6 17 
Capital Goods - 7 10 10 11 11 11 11 8 4 . . .  
Transporeation 7 8 10 10 10 11 15 39 42 40 
Utilities 73 73 73 73 73 73 59 15 6 3 
Textiles 6 Trade 12 12 12 13 13 13 11 5 1 7 
Services 6 0 65 ' 68 7 4 7 7 77 79 70 62 36 #' 

Leisqe 21 21 21 2 2 2 2 2 4 29 3 8 30 24 

Lending 204 204 201 189 183 144 98 25 1 ... 
Borrowing . . .  . . .  . . .  13 17 43 94 152 188 197 
~e.i ther . . .  . . .  3 2 4 17 12 27 15 7 

Max. Lent (%)  100 100 100 99 99 97 95 8 4 69 . . .  
Min. Lent(%) 5 7 3 6 2 4 3 2 1 1 69 ... 

-v 

Loss Quarters 17 22 3 2 48 52 57 70 7 9 77 81 

In .O Industries 
In , 1  Industry 
In 2 Industries 
In 3 Industries 
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 



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 

Petroledm 
Finance & R. E. 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 

Lending 
Borrowing 
Neither 

Max. Lent (%)  
Min. Lent(%) 

Loss Quarters 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
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 



Table 22a 

Summary of Portfolio Compositio_ns of Pbwer 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 .5 1 

Petroleum 89 91 9 7 97 96 82 68 58 
Finance & R.E. 9 9 9 9 2 0 11 4 1 
Consumer Durables 2 2 2 2 2 2 4 5 
Basic Industries 19 25 2 6 27 27 27 31 5 

... Food & Tobacco 3 6 40 42 43 43 43 3 5 13 8 
Construction 6 6 6 7 - 7  8 7 3 10 2 4 
Capital Goods 9 9 9 9 9 10 9 9 6 3 
Transportation 7 10 12 12 13 14 20 28 3 0 3 0 
Utilities 71 72 73 73 73 67 42 25 14 10 , 

Textiles 6 Trade 4 4 4 4 5 5 8 7 6 14 
Services 66 70 7 4 78 7 7 74 7 4 63 5 6 3 8 
Leisure 2 2 26 2 7 30 3 1 30 35 3 4 2 6 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 ( 0 )  
Min. Lent(%) 

Loss Quarters 

Industries 
1 ndus try 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 



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: - 7 5  -50 -30 -15 -10 - 5 - 2 0 .5 1 

Petroleum 
Finance & R E. 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construct ion 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services. 
Leisure 

Lending 
Borrowing 
Neither 

Max. 'Lent ( % )  
Min. Lent(%) 

Loss Quarters 

Industries 
Indus try 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 

In 8 Industries - . . .  
In 9 Industries . . .  
In 10 Industries . . .  
In 11 Industries . . .  
In 12 Industries . . .  



Table 23a 

Sununary 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 -50 -30 -15 \ -10 - 5 -2 0 .5 1 

Petroleum 
Finance & R.E. 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 

Lending 
Borrowing 
Neither 

Max. Lent (%)  
Min. Lent(%) 

Loss Quarters 

Industries 
Industry 
Industries 
Industries 
Industries 
Industries 
Industries 
Indus'tr ies 
Industries 
Industries 
Industries 
Industries 
~ndustries 



Table 23b 

Summary of Portfolio Compositions of Power Policies Managing 12 
Value-Weighted Industries, With Leverage, 1934-86 
( 3 2  quarter estimating period, sum-of-the-digits 

probability assessment approach) 

Number of Powers 
Times in: -75 -50 -30 -15 -10 -5 - 2 0 .5 1 

Petroleum 
Finance 6 R.E. 
Consumer Durables 
Basic Industries 
Food 6 Tobacco 
Construction 
Capital Goods 
Transportation 
Utilities 
Textiles 6 Trade 
Services 
Leisure 

Lending 
Borrowing 
Neither 

Max. Lent ( % )  
Min. Lent(%) 

Loss Quarters 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
In 4 Industrfes 
In 5 Industries 
In 6 Industries 
In 7 Industries 
In 8 Industries 
In 9 Industries 
In 10 Industries 

a In 11 Industries 
In 12 Industries 



Summary of-Portfolio Compositions of Power Policies Managing 12 
Equal-Weighted Industries, With Leverage, 1934-86 

(all-of-history simpleprobability assessment approach) 

Number of 
Times in: 

Powers 
-75 -50 -30 -15 -10 -5 -2 0 

- 

Petroleum 124 143 150 153 155 156 156 150 89 9 
. . .  ... ... . . .  8 . .  . . .  ... ... " Finance & R.E. . . .  . . .  

. . .  ... ... . . .  Consumer Durables . . .  1 2 4 9 208 
... Basic Industries 34 49 63 8 0 67 105 115 202 201 
. . .  Food & Tobacco 87 96 102 111 112 113 111 3 7 7 

... . . .  . . .  ... . . .  . . .  . . .  . . .  Construction . . .  5 
. . .  ... ... Capital Goods . . .  2 2 3 3 3 2 

... . . .  ... ... ... ... Transportation . . .  . . .  . . .  1 

. . .  ... . . .  ... . . .  . . .  ... . . .  Utilities . . .  . . .  
. . .  . . .  ... ... . . . .  Textiles 6 Trade . . .  . . .  . . .  . . .  . . .  

Services 101 138 157 172 175 180 181 173 148 ... 
... ... ... ... Leisure . . .  . . .  ... ... ... ... 

Lending 
Borrowing 
Ne i ther 

Max. Lent (0) 
Min., Lent(%) 

Loss Quarters 

Industries 
Industry 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 



Table 24b 

Sununary of Portfolio Compositions of Power ~01ici"es Managing 12 
Value-Weighted Industries, With Leverage, 1934-86 

(all-of-history ~im~leprobdbility assessment approach) 
-- 

Number of L. Powers ?il 

Times in: -75 -50 - 3 0  -15 -10 - 5 - 2 0 . 5  1 

Petroleum 80 
Finance 6 R.E. . . .  
Consumer Durables 18 
Basic Industries 18 
Food & Tobacco 74 
Construct ion . . .  
Capital Goods 69 
Transportation 
Utilities 
Textiles ti Trade 
Services 
Leisure 

Lending 
Borrowing 
Neither 

Max. Lent (0) 
Min. Lent(%) 

Loss Quarters 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
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 



'- Table 25a 
.. 

'Summary of Portfolio Compositions of Power Policies Managing 12 
Equal-Weighted Industries, With Leverage, 1934-86 

(32 quarter estimating period, disaster state seenarioJ - 1, 
simpleprobability assessment approach) 

\ 

Number of a Poweps , 

Times in: -75 -50 -30 -15 -10 i -5 - 2 0 .5 1 

Petroleum 
Finance 6 R. E. 
Consumer Durables 
Basic Industries 
Food 6 Tobacco 
+Construction 
cipi tal Goods 
Transportation- 
Utilities 
Textiles 6 Trade 
Services 
Lei sure 

Lending 
Borrowing 
Neither 

Max. Lent (%)  
Min.. Lent(%) 

Loss Quarters 

Industries 
Industry 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 



Table 25b 

Summary of Portfolio Compositions of Power Policies Managing 12 
Value-Weighted Industries, With Leverage, 1934-86 

(32 quarter estimating period; disaster state scenarioJ - 1, 
simpleprobability assessment approach) 

Number of Powers 
Times in: -75 -50 -30 -15 -10 -5 -2 0 . 5  1 

Petroleum 75 
Finance & R.E. 5 
Consumer Durables 13 
Basic Industries 20 
Food & Tobacco 21 
Construction 6 
Capital Goods 37 
Transportation 10 
Utilities 52 
Textiles & Trade 21 
Services 68 
Leisure 15 

Lending 212 
Borrowing . . .  
Neither . . .  

Max. Lent (%)  100 
Min. Lent(%) 45 

Loss Quarters 22 

Industries 
Industry 
Industries 
Industries 
Industries 
Industries 
Industries 
Industries 
1,pclustries 
Industries 
Industries 
Industries 
Industries 



Table 26a 

Summary of Portfolio Compositions of Power Policies Managing 12 
Equal-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 
Finance & R.E. 
Consumer Durables 
Basic Industries 
Food & Tobacco 
Construct ion 
Capital Goods 
Transportation 
Utilities 
Textiles & Trade 
Services 
Leisure 

Lending 212 212 212 191 189 187 178 146 116 66 
Borrowing . . .  . . .  . . .  13 21 23 3 2 5 1 77 127 
Neither . . .  . . .  . . .  8 2 , 2  2 15 19 19 

Max. Lent ( 8 )  100 100 100 100 100 100 100 100 100 100 
Min. Lent(%) 61 42 4 1 44 3 17 3 3 100 

Loss Quarters 12 12 19 28 33 38 46 5 1 5 5 6 1 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
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 



Table 26b 

Summary of Portfolio Compositions of Power Policies Managing 12 
Value-Weighted Industries, With Leverage, 1934-86 

(32 quarter estimating period, disaster state scenari0.J - 6, 
simpleprobability assessment approach) 

Number of Powers 
Times in: -75 -50 -30 -15 -10 - 5 - 2 0 . 5  1 

Petroleum 30 
Finance & R. E. 3 
Consumer Durables , 9 
Basic Industries 
Food & Tobacco 
Construction 
Capital' Goods 
Transportation 
Utilities 
Textiles & Trade 
Services " 

Leisure 

Lending 
Borrowing 
Neither 

Max. Lent ( % )  
Min. Lent(%) 

Loss Quarters 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
In 4 Industries 
In 5 Industries 
In 6 Industrie? 
In 7 Industries 
In 8 Industries 
In 9' Industries 
In 10 Industries 
In 11 Industries 
In 12 Industries 



Table 27a 

Summary of Portfolio Compositions of Power Policies Managing 12 
- Equal-Weighted Industries, 1934-86- 

(32 quarter estimating - 12, 
simplaprobability 

Number of 
Times in: -75 -50 , -30 -15 

- + 

Petroleum 4 4 7 8 
Finance & R.E. 6 6, 6 6 

... Consumer Durables . . .  . . .  . . .  
Basic Industries ... . . .  1 1 

... Food & Tobacco ... ... ... 
Construction 5 5 5 6 
Capital Goods . . .  . . .  . . .  ... 

... . . .  . . .  . . .  
% Transportation 

Utilities 29 31 3 1 31 
Textiles 6 Trade . . .  . . .  . . .  . . .  
Services 24 25 27 28 
Leisure . . .  ... . . .  . . .  
Lending 212 212 212 194 
Borrowing . . .  ... . . .  7 
Neither . . .  . . .  . . .  11 

Max. Lent ( 8 )  100 100 100 100 
Min. Lent(%) 6 4 46 11 13 

Loss Quarters 7 8 10 12 

In 0 Industries 
In 1 Industry 
In 2 Industries 
In 3 Industries 
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 

Powers 
- 10 - 5 -2 0 .5 1 



C ,  Table 27b 

Summary of Portfolio Compositions of Power Policies Managing 12 
Value-Weighted Industries, With Laverage, 1934-86 4 

(32 quarter estimating period, disaster state scenarioJ - 12, 
simpleprobability assessmeht 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 . . .  . . .  
Consumer Durables 9 11 12 12 12 13 I'2 12 10 9 
Basic ~ndustries 8 8 8 9 9 8 5 2 1 . . .  
Food & Tobacco 20 20 20 19 19 18 7 3 3 . 3  
Copstruction . . .  . . .  . . .  . . .  1 . . .  . . .  ... ... . . . .  
Capital Goods 4 4 4 5 4 2 . . .  . . .  . . .  . . .  
Transportation . . .  . . .  . . .  ... . . .  . . .  ... . . .  ... . . .  
Utilities 34 3 5 35 2 8 2 4 22 9 5 5 4 
Textiles & Trade . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  
Services 23 25 29 3 4 3 4 3 5 3 5 3 4 3 4 3 4 
Leisure . . .  . . .  . . .  . . .  . . .  . . . . . .  . . .  . . .  . . .  

Lending 212 212 212 191 189 185 180 176 175 160 
Borrowing . . .  . . , . . .  8 21 23 24 3 2 3 3 4 6 
Neither . . , . . .  . . , 13 2 4 8 4 4 6 . 
Max. Lent ( % )  100 100 100 la0 100 100 100 100 100 100 
Min. Lent(%) 60 40 1 8 39 12. 24 25 27 100 

Loss Quarters 5 7 7 .  9 9 - 13 15 16 16 16 

In 0 Industries 175 172 168 161 161 160 160 160 160 160 
In 1 Industry 4 7 11 18 18 18 33 4 ft It 9 5 2 
In 2 Industries 8 6 6 14 16 , 19 17 8 3 . . .  
In 3 Industries 20 2 2 22 13 12 12 2 . . .  . * .  . . .  

4 1 2 3 . . .  . . .  . . .  In 4 Industries 2 3 . . 
- In 5 Industries 1 3 - 4 4 2 . . .  . . .  . . .  . . .  . . .  

In 6 Industries . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  
I n ,  7 Industries . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  
In 8 Industries . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .... 
In 9 Industries . . . .  . . .  . . .  . . .  . . .  . . .  , . . . . .  . . .  . . .  
In 10 Industries . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  
In 11 ~ndustries . . .  . . .  . . .  . . .  . . .  . . .  .... . . .  . . .  . . .  
In 12 Industries . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . .. 

P 



Table 28 

red t - t e s t s  : Selected Active S t r a t eg i e s  Managing 12 Equal-Weighted 
Industry Indices  V.S. Passive and Semi-passive S t r a t eg i e s  

quar te r  es t imat ing period,  simple p robab i l i ty  assessment approach) 

- 
Comparison d ~ ( d )  t 

Panel A : 1934-86, With Leverage 

Power -75 v s .  Risk-f ree  a s s e t  .0022 .0107 3.04** 
Power -50 v s .  Risk-f ree  a s s e t  .0033 ,0161 2.97** 
Power -30 vs .  Risk-f ree  a s s e t  9 .0054 .0256 3.055;*. 
Power -5 vs .  Po r t fo l i o  V8, < ,0019 10519 .54 
Power - 2  vs .  Por t fo l io  V 1 2  .0043 .0720 .86 
Power 0 vs .  Por t fo l io  V20 .0091 , .lo22 1.30 

I 

Power 0 vs .  Services .0040 . lo63 .55 

Panel B : 1966-86, With Leverage 

Power -75 vs .  Risk-f ree  a s s e t  .0010 .0047 1.99* 
Power -50 v?. Risk-f ree  a s s e t  - .0015 .0070 1.98* 
Power -30 vs .  Risk-f ree  a s s e t  .0025 .0115 1.97* 
Power -30 v s .  Po r t fo l i o  V2 .0010 .0115 .80 
Power -15 v s .  Po r t fo l i o  V 2  .0032 .0147 1.99* 
Power -10 vs .  Por t fo l io  V4 .0040 .0238 1.54 
Poker -5  v s .  ~ o & f o l i o  V8 . .0069 .0466 1.36 

- - 2  v s .  po r t fo l i o  V 1 2  .0145 .0714 1.86* 
- 2  VS.  Por t fo l io  V11, .0153 .0809 1.73* 

Power - 2 v s .  Po r t fo l i o  ,El0 .0033 .0836 .36 
Power 0 v s .  Po r t fo l i o  V20 .0263 .I151 9 2 .  lo* 
Power 0 vs .  Po r t fo l i o  ~ 1 4  ,0109 . l l O l  .91 
Power 0 vs .  Services ,0104 .I146 .83 

I Power : 5 vs: Po r t fo l i o  El8 .0026 ' . I351 .17  



Table 28 (continued) 

- 
Comparison d a (d) t 

Panel C : 1966-86, Without Leverage 

Power -75 vs .  Risk-free a s se t  
Power -50 v s .  Risk-free a s se t  
Power -30 vs .  Risk-free a s se t  
Power -30 v s .  Por t fo l io  V 2  
Power -15 vs .  Por t fo l io  V2 
Power - 10 vs  , .~ ; r t fol io  V4 
Power -5  vs .  Por t fo l io  V8 
Power - 2  vs .  Por t fo l io  V10 
Power - 2  v s .  Por t fo l io  E8 
Power 0  vs .  Petroleum 
Power 0  v s .  Finance & Real Estate 
Power 0  vs .  Construction 
Power 0  v s .  c a p i t a l  Goods 
Power 0  vs .  Transpor ta t ion 
Power .5 vs .  Petroleum 
power .5 v s .  Finance & Real Estate 
Power .5 vs .  Construction 
Power .5  v s .  Capital  Goods 
power .5 vs . Transportat ion 
Power 1 v s .  Petroleum 
Power 1 vs . Finance & ~ e a ~  Estate 
Power 1 v s .  Construction 
Power 1 vs .  Capital  Goods 
Power 1 vs .  Transportation 

* Signi f ican t  a t  the  5) l eve l .  
** Signi f ican t  a t  the 1% leve l .  



Table 29 

Paired C- tes t s  : Selected Active S t ra teg ies  Managing 1 2  Value-Weigh+ed 
Industry Indices vs.  Passive S t ra teg ies  

(32 quar ter  est imating period, simple probabi l i ty  assessment approach) 

- 
Comparison d o(d) t 

Panel A : 1966-86, With Leverage 

-.Bower -75 vs .  Risk-free a s se t  .0007 .0048 1.42 
Power -50 vs .  Risk-free a s se t  .0011 .0071 1.41 
Power -30 vs .  Risk-free a s se t  .0018 .b116 1.40 
Power -15 vs .  Por t fo l io  V 2  .0019 , ,0178 .96 
Power -10 vs .  Por t fo l io  V4 ,0020 .0290 .65 
Power -5 v s .  Por t fo l io  V6 - .0032 .0449 .65 
Power -5  v s .  U t i l i t i e s  .0016 .0636 .23 
Power -2  v s .  Por t fo l io  V 1 2  .0058 .0808 .65 * 

Power - 2  v s .  Finance & Real Estate .0014 .0886 .15 
b 

Power - 2  v s .  Capital  Goods .0077 ;0879 . .80 
Power - 2  v s .  Transportation .0098 .0995 .90 

Panel B : 1966-86, Without Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

-75 vs .  
-50 vs .  
-30 vs .  
-15 vs .  
-10 vs .  

-5  vs .  
- 5  v s .  
- 2  v s .  
- 2  vs .  

Risk- f r ee  a s se t  
Risk- f r e e  a s se t  
Risk- f r ee  a s s e t  
Por t fo l io  V 2  
Por t fo l io  V4 
Por t fo l io  V6 
Por t fo l io  V8 
Por t fo l io  V10 
Basic Indus t r ies  

* Signif icant  a t  the 5% l eve l .  
** Signif icant  a t  the 1% leve l .  

- 



Table 30a 

Paired t - t e s t s  : 12 v s .  8 Industry Universe, Equal-Weighted 
(32 quarter est imating period,  simple probabil i ty assessment'approach) 

- 1934 - 1986 
Strategy d ~ ( d )  t 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel A : With Leverage 
a .  

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel B : Without Leverage 

.0042 1.15 .0001 

.0063 1.09 .0001 
,0094 1.37 .0002 
.0084 .20 .0003 
.0102 .23 .0005 
,0160 .16 .0006 
.0228 .64  .0010 
.0368 -66 .0018 
.0374 .21 , .0025 
.0405 .10 .002 3 



Table 30b ,e( 

Pai red  t - t e s t s  : 12 v s .  8 Indus t ry  Universe,  Value-Weighted 
(32 q u a r t e r  e s t i m a t i n g  pe r iod ,  simple p r o b a b i l i t y  assessment approach) 

1934 - 1986 1966 - 1986 - - 
St ra t egy  d ~ ( d )  t d ~ ( d )  t 

Panel A : With Leverage 

Power -75 
Power - 50 
Power -30 
Power -15 
Power -10 
Power -5  
Power - 2 
Power 0 
Power . 5  
Power 1 

power -75 
Power -50 
Power -30 
Power -15 
Power -10 
Power - 5 
Power - 2  
Power 0 
Power . 5  
Power 1 

Panel B : Without Leverage 

* S i g n i f i c a n t  a t  t he  5% l e v e l .  



Table 31a 
" F 

Paired t - t e s t s  : 12 vs .  24 Industry Universe, Eq~ l -Weigh ted  
(32  quar te r  es t imat ing period,  simple probabi l i ty  as#essment approach) 

- 1934 - 1986 
Strategy . d ~ ( d )  t o(d) - t 

Panel, A : With ~ e v e r a g d  

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel B : Without Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

\ * Signi f ican t  a t  th; 5% l eve l .  
** Signi f ican t  a t  the 1% leve l .  



Table 31b 

Paired t - t e s t s  : 12 v s .  24 Indus t ry  Universe,  Value-Weighted 
(32 q u a r t e r  e s t i m a t i n g  pe r iod ,  simple p r o b a b i l i t y  assessment approach) 

- 1934 - 1986 - - 1966 - 1986 
S t ra t egy  d ~ ( d )  t d '7 (d)  t 

Panel A : With Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

. Power 
Power 

Power - 75 
Power -50 
Power. - 30 
Power -15 
Power - 10 
Power - 5  
Power - 2 
Power 0 
Power .5 
Power 1 

Panel B : Without Leverage 

* S i g n i f i c a n t  a t  t he  5% l e v e l .  



Table 32a 

Pai red  t - t e s t s  : 32 v s .  28 Quar ter  Est imating Per iod ,  
- 12 Equal-Weighted Indus t ry  Ind ices  

(s imple p r o b a b i l i t y  assessment approach) 

- 1936 - 1986 - 1966 - 1986 
S t ra t egy  d ~ ( d )  t d 0 ( d )  t 

Panel A : With Leverage 

Power -75 
Power -50 
Power -30 
Power -15 
Power -10 
Power -5  
Power -2 
Power 0 
Power . 5  
Power 1 

Panel B : Without Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

3 Power 

* S i g n i f i c a n t  a t  t he  5% l e v e l .  
** S i g n i f i c a n t  a t  the  1% l e v e l .  



Table 32b 

Paired t - t e s t s  : 32 v s .  28 Quarter Estimating Period, 
12 Value-Weighted Industry Indices 

(simple probability assessment approach) 

- 1936 - 1986 
Strategy d ~ ( d )  t 

Panel A : With Leverage 

Power - 7 5  
Power - 50 
Power - 30 
Power -15 
Power - 10 
Power -5  
Powar -2 
Power 0 
Power . 5  
Power 1 

Panel B : Without Leverage 

Power - 7 5  
Power - 50 
Power -30 
Power -15 
Power -10 
Power -5  
Power - 2 
Power 0 
Power . 5  
Power 1 

* SignifJcant a t  the 5% l e v e l .  



Table 33a 

Paired t - t e s t s  : 32 vs .  40 Quarter Estimating Period, 
12 Equal-Weighted Industry Indices t 

(simple p robabi l i ty  assessment approach) 

- 1936 - 1986 
Strategy d ~ ( d )  t 

Power -75 
Power - 50 
Power - 30 
Power -15 
Power - 10 
Power -5  
Power - 2  
Power , 0 
Power . 5  
Power 1 

Panel A : With Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel B : Without Leverage 

* Signi f ican t  a t  the 5% l eve l .  

(b 



Table 33b 

Paired t - t e s t s  : 32 vs. 40 Quarter Estimating Period,  
12 Value-Weighted Industry Indices  

(simple p robab i l i ty  assessment approach) 

Strategy 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel A : With Leverage - 
-- 

.0033 2.37** .0003 

.0050 2.36** .0004 

.0069 1.96* .0006 

.0114 1.07 .0012 

.0157 .26 .0017 

.0261 - .01 .0029 

.0394 .12  .0051 
-0703 .34 .0070 
.0965 .22 .0134 
,0986 - .34 - .0020 

Panel B : Without Leverage 

Power -75 
Power - 50 
Power - 30 
Power -15 
Power -10 
Power -5  
Power - 2 
Power 0 
Power .5  
Power 1 

* Sign i f i can t  a t  the 5% l e v e l .  

3 
** Sign i f i can t  a t  the 1% leve l .  



Table 34a 

Paired t - t e s t s  : Simple PreLobil i ty Assessment Approach v s . I n f l a t i o n  
Adapter t o  Simple Probab i l i ty  Assessment Approach, 12 Equal-Weighted 

Indust ry  Indices(32 quar te r  es t imat ing period) 

- 1934 - 1986 
St ra tegy d ~ ( d )  t 

Power -75 
Power - 50 
Power '--30 
Power -11 5 
Power - 10 
Power -,3 
Power -2 
Power 0 
Power . 5  
Power 1 

Panel A : With Leverage 

.0022 - .23 . 0000 

.0033 - .28 . 0000 

.0049 ' .16 . O O O l  

.0091 - . 2 2  .0001 

.0125 - .23 .0002 

.0225 -;< 2 9 .0003 

.0405 - .30 .0010 

.0735 .32 .0068 

.0824 . 04 - .0008 
,0950 .75 .0062 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 



aired t - tes ts : Simple Probability Assessment roach vs.Inflation 
Adapter to Simple Probability Assessment 12 Value-Weighted 

Industry Indices(32 quarter 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel A : With Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel B : Without Leverage 



> 
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Table 35a 

\ 
Paired t - t e s t s  : Simple Probabi l i ty  Assessment Approach vs .  "Sum-of- 

the-Digi tsn  Probabi l i ty  Assessment Approach, 1 2  Equal-Wdighted 
Industry Indices(32 quar ter  est imating period) 

- -1934 - 1986 
Strategy d a(d) t 

- 

Panel A : With Leverage 

Power -75 
Power - 50 
Power -30 
Power -15 
Power - 10 
Power - 5 
Power - 2  
Power 0 
Power . 5  
Power 1 

'd 
Panel B : ~ i t h o u ' t  Leverage 

Power 
Power 
P o w e ~  
Power 
Power 
Power 
Power 
Power 
Power 
Power 

* Signi f ican t  a t  the 5% l e v e l .  
** Signi f ican t  a t  the 1% l e v e l .  



m 

" 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) 

i b  

k 1934 - 1986 w 
- - 1966 - 1986 

Strategy d o(d) t R. t; d o(d) t 

P 
Power -75 
Power -50 
Power - 30 
Power a 15 
Power - 10 
Power -5 
Power -2 
Power 0 
Power ,. 5 
Power 1 

Power 
Power 
Power 
Power 
Powe~r 
Power 
Power 
Power 

" Power 
Power 

ganel A : With Leverage 

Panel B : Without Leverage 
I 

.0034 -1.78* - .0001 

.0050 -1.77* - .0002 , 

.0076 - 2.08* - .0002 

.0122 -1.64 - .0803 

.0165 -1.55 - .0005 

.0249 - .63 .0007 

.0363 .24 .0028 

.0463 .02 - .0037 

.0489 -1.12 - .0086 

.0594 - .92 - .0148 -' 
significant at the 5% level. 



Table 36a 

Paired t - t e s t s  : Simple Probabi l i ty  ~ i s e s s m e n t  Approach vs . "All-of - 
History" Probabi l i ty  Assessment Approach, 1 2  Equal-Weighted 

Industry Indices(32 quar ter  est imating period) 

- 1934 - 1986 
Strategy d ~ ( d )  t 

Panel A : With Leverage 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

1. 

Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Panel B : Without Leverage 

.0098 2.62** .0007 

.0148 2.55** ,0010 

.0233 2.62** .0016 

.0274 3'. 28** .0030 

.0316 3.38** .004 3 

.0442 2.97** .0068 

.0495 2.38** .0077 

.0469 .38 .0058 

.0551 .23 .0087 

.0724 , .55 .0050 

* Signi f ican t  a t  the  5% l e v e l .  
** Signi f ican t  a t  the 1% l e v e l .  



Table 36b 

Paired t-tests : Simple Probability Assessment Approach vs. "All-of- 
Iffstory" Probability Assessment Approach, 12 Value-Weighted 

Industry Indices(32 quarter estimating period) 

Power -75 
Power -50 
Power -30 
Power -15 
Power - 10 
Power -5 
Power -2 
Power 0 
~ow&r .5 
Power 1 

Panel A : With Leverage 

.0115 2.91** .0006 

.0171. 2.88** .0008 

.0251 2.75** .0013 

.0366, 2.63** .0024 

. Oft4 1 2.37** .0034 

.0553 2.27* .0044 

.0681 ,2.13* .0046 

.0907 1.24 - .0009 

.I188 ' .22 .0024 

.I312 - .79 - .0175 

Power -75 
Power - 50 
Power -30 
Power -15 
Power - 10 
Power -5 
Power - 2 
Power 0 
Power .5 
Power 1 

Panel B : Without Leverage 

* Significant at the 5% level. 
** Significant at the 1% level. 



Table 37a 

Paired t - t e s t s  : Simple Probab i l i ty  Assessment Approach v s .  "Disaster 
Sta t e s "  Scenario When J - 1, 1 2  Equal-Weighted 
Indust ry  Indices(32 quar te r  es t imat ing per iod)  

- 1934 - 1986 
S t ra tegy .  d ~ ( d )  t 

Power -75 
Power - 50 
Power - 30 
Power -15 
Power - 10 
Power - 5 
Power -2 
Power 0 
Power . 5  
Power 1 

Panel A : With Leverage 

Panel B : Without Leverage 

Power -75 
Power -50 
Power -30 
Power -15 
Power -10 
Power -5 
Power - 2  
Power 0 
Power . 5  
Power 1 

1 .If, 
1.13 
I.. 11 
1 .O5 

. 9 9  

. 6 8  

. 5 5  
- .1.0 
- . 6 0  
- . 0 4  

* Sign i f i c an t  a t  the 5% l e v e l .  
** S i g n i f i c a n t ? a t  the  1% l e v e l .  

'\ \ 

I 

I 
I 



Table 37b 

Paired t-tests : Simple Probability Assessment Approach vs. "Disaster 
States' Scenario When J - 1, 12 Value-Weighted 

I 

Industry Indices(32 quarter estimating period) x -, 

- 1934 - 1986 - 1966 - 1986 
Strategy d ~ ( d )  t d ~ ( d )  t 

- - 

Panel A : Wrth Leverage 

Power -75 
Power - 50 
Power - 30 
Power -15 
Power -10 
Power - 5 
Power -2 
Power 0 
Power .5 
Powsr 1 

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 0 .0005 .0301 .23 - .0029 .0421 - .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. 



Summary R e s u l t s  o f  J ensen ' s  Performance Index Regression 

When t h e  1 0  Act ive  S t r a t e g i e s  Manage 12. Equal-Weighted I n d u s t r i e s  
(32 q u a r t e r  e s t i m a t i n g  pe r iod ,  simple p r o b a b i l i t y  assessment) 

Number of  
P o s i t i v e  Nega t ive  

Me an  S . Dev Min Max 5% 1 % 5 0 10 

Panel A : 1934-86, With Leverage 

a ( i n  %) .661 .417 .098 1.. 333 1 0  . . . 
( t -va lue )  (1 .649)  ( .427)  ( .704)  (2.127) 5  . . .  . . . . . .  

B .872 .891 .063 2.724 
(13.462) (11.256) (8 .509)  (19.841) ( t - v a l u e )  

Panel B : 1966-86, With Leverage 

a ( i n  % )  1.108 1 .000  .071 2.731 10 . . . 
( t - v a l u e )  . (2 .007)  ( .202)  (1 .661)  (2.435) 9 1 . , . . . .  

Panel  C : 1934-86, Without Leverage 

a ( i n  % )  .393 .202 .098 .743 1 0  . . .  
( t -va lue )  , ( 1 . 5 4 8 )  ( .606)  ( .378)  (2.320) 4 . . .  . . .  . . . 

B .604 .501 .063 1 .388  
( t - v a l u e )  (14.800) (5.287) (8.509) (22.901) 

- - - - - - - - -" - - 

Panel D : 1966-86, Without Leverago 

a ( i n  % )  .786 .584 .071 1.545 10 . . . 
( t -va lue )  (2 .000)  ( .103) (1.739) (2 .145)  10 . . .  . . .  . . .  

Note: t - v a l u e s  i n  pa ren theses .  



Table 39 
I 

Summary R e s u l t s  of J e n s e n ' s  Performance Index Reg re s s ion  

When t h e  10 Act ive  S t r a t e g i e s  Manage 12 Value-Weighted I n d u s t r i e s  
(32 q u a r t e r  e s t i m a t i n g  p e r i o d ,  s imple  p r o b a b i l i t y  assessment )  

Numberof 
P o s i t i v e  Nega t i v e  

Mean S  . Dev Min Max 5% 1 % 5 % 1% 

Panel  A : 1936-86,  With Leverage 

R~ .378 . I 5 7  ' . I 8 6  .626 

a ( i n  0 )  .371 .233 - . l o 2  .676 , 9  
( t -va lue )  (1.21f4) ( .550)  ( -  .089) (1 .753)  3 . . .  
P . 7  50 .749 .063 2 .420 

(11.655) (4 .064)  (6 .923)  (18.752) ( t  - v a l u e )  

Panel  B : 1966-86,  With Leverage 

a ( i n  3 )  . I 7 7  .514 -1 .233  .713 9  1 
( t  - v a l u e )  ( . 760 )  ( . 6 2 4 )  ( - . 9 1 6 )  (1 .153)  . . .  . . .  . . .  . . .  
P .637 .638 .035 1.848 
( t - v a l u e )  (8 .390)  (1 .602)  (7 .184)  (11.897)  

Panel  C : 1934-86,  Without Leverage 

a ( i n  0) . I 6 8  .243 - .368 .424 8  2  
( t  - va lue )  ( . 9 6 5 )  ( .861)  ( - . 7 2 1 )  (1.753) 3  . . .  . . .  . . .  

Panel  D : 1966-86,  Without Leverage 

a ( i n  0 )  .025 .[b35 -1.of15 .493 7  3  
( t  - v a l u e )  ( - 5 6 3 )  ( . 854 )  ( -1 .362 )  (1 .153)  . . .  . . .  . . .  . . .  

Noto: t - v a l u e s  i n  p a r e n t h e s e s .  



Sununary R e s u l t s  o f  Treynor-Mnzuy ' s Mnrkat T l ~ a l r ~ g  K o ~ r o s s l n n  

Without R C o r r e c t i o n  f o r  I l o t n r o s c e d n s t i c i  t y  
When t h e  1 0  A c t i v e  S t r a t e g i e s  Mnnnge 12 Equnl -Woil;llLstl 111tlus tr t a s  

(32 q u a r t e r  e s t i l n a t i n g  p e r i o d ,  s i n ~ p l e  p r o b a b i l i t y  n s s o a s ~ a o n ~ )  
--- 

Numbor of 
~ o s  i t ivo  Ncp,n L L V O  

Mean S  . Dev M i 1 1  Max 5  0 1 0 5 0 10 
---* 

Pane l  A : 173h-86,  Wl t l r  I,ovcrny,o 

R~ .459 . I 4 6  .282 .G52 

a . oOl+  . 0  10 - .02h .012 
( t - v a l u e )  ( 1 . 8 7 5 )  ( 1 . 3 2 )  ( - 1 . G )  (2 .903)  

P l  . 8  64 .864 ,066 2 .626 
( t - v a l u e )  (13 .595)  (3 .98+)  ( 8 . 9 3 3 )  (19 .566)  

Pane l  B : 1966-86 ,  W l t l l  I,cverny,o 
-- -- 

.GO3 .040  . 5  I2 . 6  7/r 

a .006 .006 .003  .018 1 0  . . .  
( t - v a l u e )  ( . 778)  ( . 192)  (.GOO) (1.30lr)  . . . . . . . . . . . . 

p 1 .784 . 7  79 .Of41 2 . 1 5 2  
( t - v a l u e )  (11 .107)  ( 1 . 0 1 1 )  (10 .331)  (12.929)  

/12 .695 .586 .056 1 .877 10 . . .  
( t - v a l u e )  ( 1 . 6 4 5 )  ( . 306)  ( . 908)  ( 1  .843) I . . .  . . .  . . .  

Pane l  C : 1934-86 ,  Witliout Leverngo 

Q .004 .005 - .007 .010 Ii 7 
( t - v a l u e )  ( 1 . 8 0 5 )  ( 1 . 3 7 5 )  ( - 1 . 0 1 0 )  ( 3 . 0 1 8 )  I  0 . . . . . .  , 

I3 1 . 603  .492 .Oh6 1 . 3 6 1  
( t - v a l u e )  (14 .884)  ( 4 . 9 9 3 )  ( 8 . 9 3 3 )  (22.550)  

a .006 .005 .003  ,014  10 
( t - v a l u e )  ( . 929)  ( .303)  ( . 686)  (1 .628)  . . . . . . 

P 1  .570 .683  .04  1 1 . 2 5 2  
( t - v a l u e )  (11 .380)  ( 1 . 3 3 5 )  (10 .331)  (13 .660)  

Note: t - v a l u e s  111 p a r e n t h e s e s .  
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Table  40b 

Sulnlaary R e s u l t s  o f  Treynor-Mazuy's Market Timing Regress ion  

With a C o r r e c t i o n  f o r  H e t e r o s c e d a s t i c i t y  
When t h e  1 0  A c t i v e  S t r a t e e i e s  Manage 12 Equal-Weighted I n d u s t r i e s  

(32 q u a r t e r  e s t i m a t i n g  p e r i o d ,  s imple  p r o b a b i l i t y  assessment )  

Number o f ,  
P o s i t i v e  Negat ive  

Mean S . Dev Min Max 5% 1% 5 % 1% 
- 

Panel  A : 1234-86,  With Leverage 

Panel  B : 1966-86,  With Leverage 

.994 .007 .979 1 .000  

0 1 . 7  84 .779 .Of t  1 2.152 
( t - v n l u a )  ( 7 . 1 3 3 )  ( . 7 8 1 )  (6 .590)  (8 .708)  

02 .695 .586 .056 1.877 1 0  . . .  
( t - v n l u e )  ( .838)  ( .167)  ( .457)  ( .952) . . .  . . .  . . .  . . .  

i 

Pnnel C : 1934-86,  Without Leverage 

R~ .998 .003 .990 1 .000  

p i  .603 .492 .066 1 . 3 6 1  
( t - v o l u a )  (9 .348)  (4 .601)  ( 0 . 1 4 2 )  (17.174)  

p2 . , 0 3 9  .504 - .306 1 . 2 1 1  3 7 
( t - v a l u o )  ( - . 3 2 2 )  ( 1 . 0 2 6 )  ( - 1 . 1 9 6 )  (1 .799)  1 . . .  . . .  . . .  

Panel  D : 1966-86,  Without Leverage 

Note: t - v a l u e s  i n  p a r e n t h e s e s .  



4 
Table 41a 

Sumnary Resu l t s  o f  Treynor-Mazuy's Markat Timing Kogression 

Without a  c d r r e c t i o n  f o r  ilc teroscodas t i c i t y  
When the  10  Act ive  S t r a t e g i e s  Mnnngo 1 2  Valua-Weighted Industries 

(32 q u a r t e r  e s t i m a t i n g  pe r iod ,  s imple p r o b a b i l i t y  assesdsmont) 

Number of 
P o s i t i v e  Negative 

Mean S . Dev Min Max 5 0 1 0 5 0 1 \ 

Panel A : 1934-86, With Leverage 

Panel B : 1966-86, With Leverngo 

0 1 .640 .638 .035 1.842 
( t - v a l u e )  (8 .466)  (1.551) (7 .282)  (11.800) 

P 

p 2 a . 391 .589 - .807 1.393 9 1 
( t - v a l u e )  (1 .106)  ( .615)  ( -  .681) (1.488) . . .  . . . . . . 

Panel C : 1934-86, WLtirout Levcrags 

pl .535 .428 .OG5 1.284 
( t - v a l u e )  (13.159) (5 .159)  (7 .132)  (22.023)  

Panel D : 1966-86, Without Leverage CZ 

P 2  . l o 2  .544 -1.355 .a12 8 2 
( t - v a l u e )  ( .792)  (1 .075)  ( -2 .055)  (1.534) . . . . . . 1 . . .  

- 
Note: t - v a l u e s  i n  pa ren theses .  



Table 41b 

Summary Results of Treynor-Mazuy's Market Timing Regressi~n 

With a Correction for Heteroscedasticity 
When the 10 Active Strategies Hanoge 12 Value-Weighted Industries 

(32 quarter estimating period, simple probability assessment) 

Number of 
Pos i t ive Negatiye 

Mean S.Dev Mln Max 5% 1% 5% 1 % 

Panel A : 1934-86, With Leverage 

P l  .751 .737 .065 2.368 
(t-value) (7.530) (2.932) (4.176) (13.515) 

Pz - .070 .825 - .547 2.364 1 9 
(t-value) (-.616) -(.790) (~Ll.71) (1.545) ... . . .  . . .  . . .  

t 
Panel B : 1966-86, With Leverage 

l 

a - .001 .003 - .006 .OOl 6 4 
(t-value) (.030) (.237) (-.385) (.230) . . .  . . .  . . .  . . .  

Panel C : 1934-86, Without Leverage 

Panel D : 1966-86, Without Leverage 

,998 .003 .990 1.000 

Note: t-values in parentheses. 
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Table 42a 

Summary R e s u l t s  o f  llenriksson-Merton' s Harkat r'iming ltegr&ss ion  

Without a  Correc t ion  f o r  l l e t a r o s c e d a s t i c i t y  

b 
When t h e  10 Act ive  S t r a t e g i e s  Manage 12 Equal-Weighted I ~ f d u s t r i o s  

(32 q u a r t e r  e s t i m a t i n g  pe r iod ,  s imple p r o b a b i l i t y  assassment)  

Number o f  
P o s i t i v e  - Nognt ivo 

Mean S.Dev Miu Max 5% 1 % 5% 1% 

Panel A : 1934-86, Witlr Leverago 

R~ .451 -153 .266 .658 

a - .288 1.759 -5.286 ,775 7 3  
( t - v a l u e )  ( .908)  (1.523) ( -2 .486)  (2.215) 5 . . .  . . .  1 

P I  .998 1.138 .046 3.556 
( t - v a l u e ) ,  (7 .849)  (3 .849)  (3 .515)  (13.362) 

P2 - .280 .580 - . l o 1  1.846 5 5  
( t -va lue )  ( . 1 7 5 ) '  (1.778) ( -1 .635)  (3.796) 3  1 . . .  . . .  

- 

Panel B : 1966-86, With Leverage 

Panel C : 1934-86, Without: Leverage 

Pone1 D : 1366-86, Without Leverage 

.613 .051 .572 .692 

Nste:  t - v a l u e s  i n  pa ren theses .  
2 2 8  



Table 42b 

Summary Results of Henriksson-Merton's Market Timing Regression 

r - rLt - a p  + - rLt) + PIPyL + c 
PL Pt 

With a Correction for Ileteroscedasticity 
When the 10 Active Strategies Manage 12 Equal-Weighted Industries 

(32 quarter estimating period, simple probability assessment) 

Number of 
Positive  at ive 

3 Mean S . Dev Min Max 5 % 1% 5% 1% 

Panel A : 1934-86, Wit11 Leveroee 

R .996 .606 .982 1.000 

.998 1.138 . OhG 3.556 P 1 
1 

(t-value) (4.320) (1.383) (2.772) (6.494) 
v 

P z  - .280 .580 - 1 0  1.846 5 5 
. . .  . . .  . . .  (t-value) ( .  172) ( . 9 8 3  ( -  .764) 2.238) 1 

.? 
Panel B : 1966-86, With Leverage L 

I( .989 .007 ,976 1.000 
I 

a .055 .269 - .I86 .618 2 8 I 

. . .  . . .  . . .  . . .  (t-value) (-.095) (.175) (-.224) (.235) 

Dl  .927 .890 .053 2.500 
(t-vnluo) (3.927) (.280) (3.747) (4.629) 

. .  Pz .302 .246 .025 .733 , 10 -. 
. . .  . . .  . . .  \ (t-value) (1.002) (.195) (.557) (1.139) 7 

Panel C : 1934-86, Without Leverage 

K* .998 .002 .995 1.000 

Pz .098 . k99 - .081 .510 5 5 
(t-value) (.13C) (.836) (-.764) (1.552) . . .  . . .  . , . . . .  - Crta 

Pa.re1 D : 1966-86, Without Leverage 

HZ .992 .006 .978 1.000 

Note: t-values in parentheses. 
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Table  43a 

Without a C o r r e c t i o n  f o r  l l e t e r o s c e d n s t i c i t y  
When t h e  1 0  A c t i v e  S t r a t e g i e s  M~nnge 12 Vnluo-Woigllrod I n d u s t r i e s  

(32 q u a r t e r  e s t i m a t i n g  p e r i o d ,  s imple  p r o b a b i l i t y  nssessmorrt) 

Nutsbe r of 
1'0s i t  i v e  Napp t lvtl 

Mean S .  Dav Min Mnx 5 % 10 5 t  1 8 

Pane l  A : 1934-86, With Levernge 

P 2 .024 . I 7 5  - .082 .537 3  7  
( t - v a l u e )  ( - . 2 9 6 )  ( .634)  ( - . 9 1 3 )  (1 .293)  . . .  . . .  . . . .  . . .  

Pane l  B : 1966-86,  With Lovcrnge 

K~ .463 .085 ' .396 .638 

o . - .289 .558 -1 .510  .669 1 9 
( t - v a l u e )  ( - . 2 9 8 )  ( . 2 5 8 )  ( - . 7 7 5 )  ( . 2 9 6 )  . . .  . . .  . . .  . . .  

P I  .702 .644 .044 1 .651  
( t - v a l u e )  ,, ( 5 . 1 6 2 )  ( .532)  (4 .729)  (6 .182)  

B2 . I 3 4  .288 - .546 .574 9 1 
( . 9 3 5 )  ( . 6 7 7 )  ( - 1 . 0 4 5 )  (1 .382)  

C 
( t  - v a l u e )  . . .  . . .  . . .  , .  . 

Panel  C : 1934-86,  Wltliout Leverago 

-- 
Panel  D : 1966-86,  Without Leverage 

Q - .030 .453 - . 7'3 9 1 .160  . 2 0 
. . .  ( t  - v a l u e )  ( - . 1 5 9 )  ( .408)  ( - . 7 2 8 )  ( .920)  . . .  . . .  . . .  

% 

pl .485 .363 .044 .956 
- i - .  

( t - v a l u e )  (5 .175)  ( .49.2) (4 .729)  ( 6 . 1 6 1 )  

Note:  t - v a l u e s  i n  p a r e n t h e s e s .  
2 30 



ii 2 

Table 43b 

Sununary Resu l t s  of  Ilenriksson-Merton's Market Timing Regression , , u . Q 

With a Cor rec t ion  f o r  He te roscedas t i c i t y  
When tho 10 Act ive  ~ t r a t e g 2 e s  Manage 12 Value-Weighted I n d u s t r i e s  

(32 q u a r t e r  es t imat ing  pe r iod ,  s imple p r o b a b i l i t y  assessment)  
- 

Number o f  , 

P o s i t i v e  Negative 
Mean S.Dev Min Max 5% 1% 5%" 1% 

- - 

Panel A : 1934-86, With L v e r a g e  

9 
'.. ' 

a .291 .755 -1,923 . 7  24 1 
. . .  . . .  . . .  ( t - v a l u e )  (.971J' ( . 7 9 4 ) .  ( - . 828 )  @.778)  3 

Panel B : 1966-86, ,With Leverage 

P 2 . I 3 4  .288 - .  546 . 5  74 9 1 
( t  -va lue )  ( .646)  ( .473)  ( - . 728 )  ( .913)  . . .  . . .  a . c  . . .  

Panel C : 1934-86 , - ~ l t h o u t  Leverage 

P 2 - .077 . 0 + 6  - .155 -.. 02 1 . ,. . 10 
( t - v a l u e )  . ( - . 435 )  ( .116)  ( - , 5 6 6 )  (-1193) . . .  . . .  . . .  . . .  

Panel D : 1966-86, Without Leverage 

0 - .030 .453 - .  739 , 1.160 2 ! 8 
(t. - vn luc )  ( -  .137) ( .389) -(- .623) ( -917) . . .  . . .  . . .  . . .  

Noto: t - v a l u e s  i n  pa ren theses .  
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Figure l a  

. Geometric Means and Standnrd Dev ia t ions  o f  Annual P o r t f o l i o  Returns for. 10 
Power P o l J c l e s  w i t h  Twelve Equal-Weighted Industry I n d i c e s ,  1934-1986 

(Quarterly r e v i s i o n ,  wi-th l e v e r a g e ,  32 quarter  e s t i m a t i n g  period)  
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Figure lb 

Geometric Means and Standard Deviations of ~nnual'Portfolio Returns for 10 
Power Policies with Twelve Equal-Weighted Industry Indices, 1966-1986 

fQuorterly revision, with leverage, 32 quarter estimating period) 
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Figure l c  

Ceome t r i c  Means and '~'tandard Deviat ions  o f  Annual Port folio Returns for 10 
Power P o l i c i e s  with Twelve Equal-Weighted Industry Indices ,  1934-1986 
(Quarterly r e v i s i o n ,  without l everage ,  32 quarter es t imat ing  period) 
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Figure Id 

Geometric Means and Standard ~eviations of ~ n n b a l  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 2n 

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 

~ e o m e t r i c  Means and Standard Deviations of Annual Por t fo l io  Returns for  10 
Powdr P o l i c i e s  with Twelve Value-Wefghted Industry Indices ,  1966-1986 

(Quarterly rev i s ion ,  with leverage,  32 quarter est imating period) 
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Figure 2c 

Geometric Means and Standard Deviations of Annual Portfolio Returns for 10 
Power Policies with Twelve Value-Weighted Industry Indices, 1934-1986 
(Quarterly revision, without leverage, 32 quarter estimating period)  
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Figure 2d 

Geometric Means and Standard Deviat ions  of  Annual P o r t f o l i o  Returns for 10 
Power P o l i c i e s  with Twelve Value-Weighted Industry I n d i c e s ,  1966-1986 
(Quarterly r e v i s i o n ,  without l everage ,  32 quarter es t imat ing  period) 
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Figure 3 

Average Excess Returns and Betas of Quarterly P o r t f o l i o  Returns for 
10 Power P o l i c i e s  With Twelve Equal-Weighted Industry Indices  and 

Equal- and Value-Weighted Benchmarks, 1966-86 
( 3 2  quarter es t imat ing  period,  with l everage)  
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