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Abstract 1

This paper presents value strategies that outperformed the blue chip market in
the Italian Stock Exchange. The selection of the most capitalized and liquid
stocks in Italy were considered in the analysis by the MIB30 index, which has
been calculated since December 31, 1992. Since then, during the first ten years
life of this index the industry of analysts on the Italian equity market has rapidly
developed and a considerable panel of ratings has become relevant in leading
investors and understanding stock returns. This analysis reports evidence of the
fundamental relation between value and capital by considering data of both
realized dividends and their expected values by the forecasts of analysts. The
result is that dynamic portfolio strategies based on stocks dividend-price ratios
outperformed the reference market in the period either based on perfectly
foreseen dividends or expected values. Two important implications for financial
markets follow from these results. First, the consensus forecasts on dividends is
going to play a central role in driving stocks returns in the long run. Second,
persistent positive relations – between value and capital – would constitute a
solid basis for integrating formal rules in portfolio management with the kind of
discretion that can not be described.

JEL-Classification: D52, D81, D83, G11.

Keywords: Optimal Growth Portfolio, Strategies, Dividends.
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1. Introduction

Since the single expression the market has assumed the common meaning of a
financial entity represented by an official index, the concept of relative
performance has become the natural indicator to compare and measure assets
returns over time. This remarkable fact philosophically comes from the capital
asset pricing model (CAPM) originally proposed by Sharpe (1964), Lintner (1965)
and Mossin (1966).2 Therefore, excess returns with respect to a reference
market have become the standard measure to assess a portfolio on a given
period of time.3

Economists and operators have looked for the sources of positive excess
returns on international financial markets for a long time and the nature of
persistent variation in expected stock returns is an important unresolved issue as
summarized among others by Campbell, Lo and MacKinlay (1997), Campbell
(2000) and Cochrane (2001).

The last half-century of extensive and careful empirical work on stock markets
has promoted a first revolution in finance by the main ideas of mean-variance,
CAPM, random walk and efficient markets propositions. According to this view
stock returns are close to unpredictable. Prices behave like random walks and
expected returns do not vary greatly through time. Malkiel (2003) is a basic
reference on this perspective.

In contrast, every single proposition mentioned above has recently been
extensively revised by a new generation of empirical researches which evidenced
that returns are predictable to some extent. This line of research asserts that
some assets, portfolios, funds and strategies are not effectively explained by
their market betas, while multifactor models dominate the empirical description
and explanation of average returns. In particular, variables including value issues
can in fact predict substantial amounts of stock return variation over business
cycle and long horizon. Among them the dividend-price ratio is one of the factors
which has been successful in predicting stocks returns in the long run. Lo and
MacKinlay (1999) collect some of the most recent articles that since the eighties
have gradually modified the previous dominant view on assets returns.

Both views are supported by many empirical works whose strength and
interpretation are still hotly debated in academia and investment banking. Since
progress in understanding financial markets requires a longer timeframe and a
global perspective – with respect to what is available today – it is certain that this
debate will continue for a long time.4 All the same, in the author’s vision these
two different views are complementary more than alternative in describing
financial markets behavior; this is simply because any research result is
conditional to several factors such as kind of market, data frequency and
investment horizon. Therefore, conditional to several aspects diverse empirical
evidences will support different portfolio prescriptions.

                                                                  

2 The CAPM suggests that the expected return of an asset should be linearly related to
the covariance of its return with the return of the market portfolio. The Sharpe–Lintner
version compactly describes the capital asset pricing model in terms of the asset’s
return in excess of the risk-free rate of the economy, that is in terms of its excess-
return.

3 Finance theory can be used to form informative prior beliefs in financial decision
making. Cf. Pastor (2000) where the investor’s prior beliefs are centered around an
asset pricing model.

4 Cf. Siegel J.J. (2002) and Dimson E., P. Marsch, and M. Staunton (2002). Both books
collect respectively two centuries and more than a century of history on financial
markets returns.
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The behavior of stocks portfolios is here regarded as conditional to a long run
perspective, and in line with the second view described above the present work
highlights the value-capital relationship between returns predictability and
persistent positive excess returns opportunities in stock markets. This means
that whenever returns are foreseen by consistent economic laws, investment
managers will incorporate these in their strategies to mature the associated
expected positive extra returns. As a result, investors facing the dilemma
between rule and discretion will take advantage from market regularities and
anomalies. The greater the persistence of strategies excess returns, the more
solid the rationale for managing portfolios by rule beside discretion.

This work shows that strategies based on stocks value interestingly outperformed
the blue chip  market in the Italian Stock Exchange. The reference market index
chosen is the MIB30 as the most liquid and representative part of the whole
Italian stock capitalisation since December 31, 1992.5 In its first ten years life,
the index average value of the annual simple net returns is around 9%. This
makes the sample representative because the average annual risk-free interest
rate provided by the local money market corresponds to 6.5% in the same period
of time, supporting an equity premium equal to 2.5% which is not far from a
reasonable expected premium on stocks in the future.6 Nevertheless a longer
period will be necessary for statistical analysis beside historical purposes.7

The equity research on the Italian stock market has rapidly developed since the
mid nineties and a considerable panel of analysts forecasts has become relevant
in leading investors and understanding stocks fundamentals. This period of time
overlaps the available stock index history of the reference market.

Dynamic portfolio strategies based on different stocks dividend-price ratios
outperformed the reference market in the period either based on perfectly
foreseen or expected dividends. Strategies based on realized dividends are
remarkably outperforming while the same kind of rule referred to expected
dividends earned lower but still persistent positive excess returns. This result
seems to suggest a clear information issue in which if investors were able to
perfectly anticipate future dividends and invest accordingly, they would be able to
get excess returns larger than those linked to expected values.

The Document Plan

The document is organized as follows. The idea of dynamic portfolio strategy
considered in this analysis is formalized in section two. Section three presents
the description adopted for the Italian stock market and it motivates the need for
primitive data on stocks dividends and prices. Section four defines the three
classes of strategies studied and it reports the results on dividends, excess-
returns and excess-performances of strategies. Section five concludes.

                                                                  
5 The MIB30 index covered a market capitalization equal to 90.8% of the Italian Stock

market – Mercato Telematico Azionario (MTA), corresponding to 73.6% of the contracts
traded in the whole 2003. Cf. Borsa Italiana, January 2004. In its first ten years time the
index grew by a net return equal to 138.9% (9.1% annual average in the period) slightly
lower than the whole market Banca Commerciale Italiana All Share Index net return
equal to 144.6% (9.4%).

6 For instance, cf. Siegel J.J. (2002) and its preface to the Italian edition (2003) which
talks about this possible perspective on the equity premium in the next future.

7 The case is particularly interesting because an historical bubble was experienced by
international stock markets in the last decade which burnt crossing the millennium. It
looks appropriate to remind Kindleberger C.P. (2000): “History is particular; economics
is general”. For an operational definition of asset price bubble cf. Siegel J.J. (2002).
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2. Strategies

This section introduces dynamic portfolio strategies. The optimal growth rule is
the basic idea underlying the sets of rules which define portfolios composition
and dynamics. The reference market is represented at any time by the collection
of stocks which belong to the MIB30 Index as an up to date selection of the blue
chip stocks in the Italian stock exchange. These sets of rules are based on value
arguments posed in synthesis by different dividend-price ratios. Ingredients of
ratios variety are dividends and prices. Dividends are distributed by listed
companies and they differ in paid amounts and payment dates. Since dates are
subsequent to allocation time, realized and expected values on future dividends
are separately considered for comparison. Prices considered for the denominator
of the ratio on the other hand differ in statistics based on distinct hypothesis that
will be discussed.

Definitions

A strategy is a dynamic portfolio based on a set of rules whose dynamics are
described by a discrete-time model over a horizon lasting T periods. Every single
period t lies in between time t-1 and t. This means that period 1 starts at time 0
and period T at time T-1. Therefore T+1 dates are considered, from time 0 to
time T. Strategies select N assets referring to a given market which consists of a
finite number of stocks M. Every single i-th stock is traded at any time t at the
price Pit.

The value St of the strategy at time t is the weighted average of the stocks prices
Pit involved in the portfolio:

it
N

i it PwS �
�

�
1

A portfolio is here a collection of a constant number of an equal-weighted stocks
whose prices vary over time. Whenever weights are equal and constant over
time the strategy value is identified period by period by the row vector of prices of
its constituents, i.e. St’ = (P1t , P2t , ... , PNt ). Then, the strategy S can be
represented in its dynamics over the entire horizon T by the collection of these
vectors, columns of the matrix:
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This table represents the portfolio composition in any period t (by the T columns)
and the paths of the j-th stock periodically selected (N rows) by the strategy. A
complete history of this dynamic portfolio will be known just at maturity T since
constituents are not identified in advance but specified period by period
according to a rule. All the same, what matters is that the rule is always known in
advance and consistent over the time, similarly to any current market index
definition.

A vector is an ordered set of elements. Since weights here are equal and
constant over time, the order property of the vectors considered is not exploited
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in this class of strategies. Nevertheless it leaves open the door for further
advancements on strategies with a fixed number of securities where the order is
important, e.g. allocation best of premium with decreasing weights. 8

Moreover, a dynamic portfolio can rebalance according to either a time or an
event rule. It is time-based when changes may occur only period by period. It is
event-based when the portfolio can be modified at every single time whenever a
specified event or condition is verified. In the first case changes are periodic and
their number is certain over the horizon T while they are uncertain and randomly
distributed over time in the second case.

Present-Value Models

The present-value model is recalled here to remind the links between
movements in prices, dividends and returns. This is because there is evidence
for predictability of stock returns for long horizons.9

The basic framework for this analysis is the discounted-cash-flow or present-
value model. This model relates the price of a stock to the expected future cash
flow of its dividends, discounted to the present using a constant or time-varying
discount rate. Since dividends in all future periods enter the present-value
formula, in any one period the current dividend is only a small component of the
price. As a result, long-lasting or persistent movements in dividends have by far
larger effects on prices than temporary movements have. This is the insight
which applies to variation in discount rates. The discount rate between any
period and the next one is only a small component of the long-horizon discount
rate applied to a distant future cash flow; therefore, – and similarly to dividends
behavior – persistent movements in discount rates have larger effects on prices
than temporary movements have.10

The growth optimal portfolio rule

A set of rules is a collection of statements which specify the portfolio decisions
that will be made in the future conditional to every single current state of the
world. This class of portfolios change constituents period after period according
to a growth optimal portfolio rule.

The growth optimal policy is concerned with choosing the best portfolio for
investors who neither make additions to nor withdrawals from their invested
wealth and are concerned with investing for the “long-run”. That is, they are to
maximize their expected utility of wealth at some point in the distant future. 11

The value of the firm is uncertain and it equals the expected discounted cash
flow of the whole stream of future dividends.12 The firm dividend policy is

                                                                  
8 In general, the number of securities involved in each period in the portfolio can vary

over time based on different rules. E.g. a portfolio defined by stocks with betas greater
than one. It is clear that the number of the securities periodically picked up by such a
strategy changes time after time.

9 Cf. Campbell and Shiller (1988 a, b)
10 On this purpose analysts are demanded to be able to know current and to foresee

future dividend policies of companies. Cf. La Porta R. et al. (2000) and Hakansson N.H.
(1982).

11 Cf. Ingersoll (1987) p.255-257.
12 Gordon M.J. (1959) and (1962 a, b) are the seminal contributions for the well-known

“Gordon Growth Model”. The dynamic generalization of the Gordon formula for a stock
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assumed to be constant and future dividends are expected to be tight with the
current one in real terms. This assumption is supported by large evidence on
dividends’ persistency published in literature.

As a consequence the value of the firm is affected by the single dividend that will
be paid as the next one simply because this is positively related to the stream of
expected future dividends.13 Therefore, the price of any stock is largely
influenced by the expected value on its future dividends stream. The resulting
positive relation between value (dividend) and capital (stock price) constitutes the
basic hypothesis for this class of strategies.

The Timing of Dividend Payment

To specify the growth of optimal portfolio rule, dividend payment conventions are
introduced here. At time t the i-th stock traded at price Pit – either involved in the
strategy St or not – pays a cash dividend Dit which refers to period t , i.e. [t-1,t].

Fig. 1 – The Timing of the Dividend Payment

Pt-1 Pt

Dt+1

Pt+1

t-1 t t+1 time

period
t-1 t

This statement is a convention because in period t the cash amount Dit is a
dividend which refers to the preceding business period t-1.

Realized and Expected Dividends

The dividend-price ratio is measured as the sum of dividends paid on the stock
over the previous period, divided by the current stock price which is used to
incorporate the most recent information in stock prices.

The value indicator is represented by three different alternatives on dividend-
price ratios, conditional to possible strategies that will be defined accordingly.

                                                                                                                                                                                    

price with constant required returns and dividend growth is called by Campbell and
Shiller (1988 a, b) the “Dynamic Gordon Growth Model” or the “Dividend-Ratio Model”.
For a clear introduction on these models see Campbell, Lo and McKinlay (1997),
Chapter 7.

13 Appendix: monotone strictly increasing function of Divs and cash flow. The idea is
simple: the higher the next dividend, the larger the entire cash flow of future dividends
(whatever is the Stochastic Discount Factor - SDF)
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This ratio between quantities denominated in the same currency contains the
meaning of a financial yield of the stock for its given price. Several ratios may be
defined and three of the most important are described here.

First, the current dividend-price ratio (or dividend yield) dit+1 is defined as the
quotient of the ratio between dividend and price of a stock: Dit+1 / Pit :

it

it
it P

D
d 1

1
�

�
�

The dividend Dit+1 is unknown at time t when the portfolio is rebalanced by the
ranking of M different dt+1 ratios. Nevertheless, this strategy is cardinal because
in a perfect-foresight world it can be tested with known historical data (yet
unknown to the market in every single period). Whether the perfect-foresight
hypothesis is a realistic one or not, the main point here is that actually no current
portfolio can be defined according to this rule simply because the dividend is just
forthcoming at time t and no value is still available at that time. On the other hand
this is the benchmark strategy for a new class of strategies based on expected
dividends.

Second, the expected dividend-price ratio (or expected dividend yield) Etdt+1 is
defined by the expectation at time t of the dividend that will be paid after time t in
period t+1.
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The expression perfect-foresight means EtDt+1 = Dt+1 , therefore Etdt+1 = dt+1 at
any time t. Variant forms are defined by different prices Pit that can be considered
at the denominator of the expected dividend yield formula.14

Fig. 2 – The Timing of the Expectation on the Future Dividend

Pt-1

Et Dt+1 Dt+1

Pt

t-1 t+1

t-1 t

Pt

                                                                  
14 Note that in this simple model the dividend value is not conditional to the stock price as

it is the case in the real world. The conditional expectation operator on the future paid
amount should to be used to relate it to the current stock price and the firm dividend
policy given by a dividend-price ratio.
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The common practice regards Pt+1 as the period spot price which is the shortest
way to define a dividend yield but with the serious drawback of a biased ratio
when the price is highly volatile. Looking for a representative dividend-price ratio,
this work always considers an average of last prices. Two forms were considered
by the arithmetic averages of last daily prices on the last year and the last month
of data available. This point will be reviewed in the practice from the next section.

Third, expectations can be formulated on the base of previous historical values.
This way is by definition congruent with the persistent dividends hypothesis and it
displays the advantages to be based on objective data rather than a subjective
view expressed by a consensus of analysts.

Since this paper focuses on the role of a) the future dividend payment and b) the
market expectations on their outcomes, just the first  two classes of dividend-
price ratios are considered. This choice is due to short time series available. All
the same, historical values available on the Italian Stock Exchange will allow
further description and importantly statistical inference in the future.

Stocks Prices, Returns and Performances

The simple net return Rit of stock i matured at time t which refers to period [t-1, t]
is given by

1
1,

��

�ti

it
it P

P
R

while the corresponding simple gross return is one plus the net return, 1+Rit.
Simple gross returns are allowed to make compounding and a multiperiod return
on k periods is equal to the compound of the k simple cross returns. Of course,
multiperiod returns can not be compared with simple returns simply because they
do refer to longer periods. For this reason these returns are annualized to make
investments with different horizons comparable (on yearly basis) by:
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Excess return of stock i with respect to the market m in period t is called Zit and it
is defined as

mtitit RRZ ��

while its compound excess return on the horizon of the last k periods is defined
by the factorization à la Chisini
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1
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.

Note that excess return on k periods is generally different from the compound
excess return on the same horizon. A proof is given in the appendix.

The excess return can be regarded as the payoff on an arbitrage portfolio that
goes long in asset i and short in the reference market, with zero net investment
at the initial date. The excess return is null at the initial time by definition. Since
the initial investment is zero, the return on the arbitrage portfolio is undefined but
its current payoff is proportional to the excess return. In annualized terms:
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Such a portfolio presents the striking result to produce a positive absolute return
– either the market went up or down – whenever the selected asset outperfoms
the market; and an absolute return always corresponds to an autonomous
source, that in this case is given by this market immunized long-short portfolio.

This kind of perspective will become useful in section four (Returns) where the
opportunity of enhancing portfolio excess returns will be discussed.

When the dividend Dit is paid the simple net performance RP
it in period t is

1
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Similarly to excess return, excess performance of stock i with respect to the
market m in period t is called Zit and it is defined as
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P
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while its compound excess return on the horizon of the last k periods is defined
by
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The definitions stated on prices, returns and performances of stock i at time t are
collected in the following table as a rapid reference for the reader. “Simple” refers
to one period.

Tab. 1 – Prices, Returns and Performances of a Stock

Simple Net Simple Gross

Return Rit = Pit / Pit-1 – 1 1 + Rit = Pit / Pit-1

Performance RP
it = (Pit + Dit) / Pit-1 – 1 1 + RP

it =  (Pit + Dit) / Pit-1

Prices, Returns and Performances of a Strategy

The return of the strategy S at time t is RSt which is the weighted average of the
stocks returns Rit of the portfolio:

it
N

i iSt RwR �
�

�
1

Similarly, the performance of the strategy S at time t is RP
St which is the weighted

average of the stocks returns RP
it (with cash dividends) involved in the portfolio:

it
N

i iSt
P RPwR �

�

�
1

A formal optimal growth portfolio rule is described in the appendix.
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Statements for the Optimal Growth Portfolio Rule

The strategy S is defined in the following set of rules:

The capital market is the MTA of the Italian stock exchange (Borsa Italiana)

The reference market index is the MIB30 (M = 30)

The stocks of the reference index are ordered by dividend-price ratio

The strategy is composed by N stocks, equally weighted and it has horizon T

The strategy selects the stocks with the largest dividend-price ratios

The strategy updates its constituents at every date t planned on the horizon.

Statement one defines the universe of stocks available for selection of the
reference market. The universe is not static in any way because it changes over
the time due to new listings and deleting of old ones. Listing activity may
sometimes affect also the composition of the  MIB30 index, but its cardinality M
does not change differently from the composite index like BCI All Share which
describes the universe life.

The second statement says two things: it embeds all the defining rules of the
MIB30 and it specifies the set of stocks that are considered in stocks selection
(reference market). Therefore the MIB30 methodology can be rationalised as a
collection of sub statements to point two. This work is left for an additional work.

The third statement starts setting the strategy specifying the number of available
stocks N selected from allocation and their weights in portfolio composition (1/N).
Weights can be certainly defined in many other different ways. Equally weighted
portfolios are proposed to keep the whole message as simple as possible. Note
that N is smaller or equal than M. When N equals M, strategies have the same
cardinality of the MIB30 and they still make sense as long as the weights are
different from the index. Nevertheless, this case is not considered because the
management of over and under weightings is not the main purpose of this work
on portfolio selection. The definition on the horizon T is twofold. First, it is
required to look forward at a future deadline where to assess the realized excess-
returns. Second, the length of the horizon has to be compatible with the
existence of the reference market in the future.

Statement four says that at any allocation time the M stocks present in the MIB30
index are ordered on the base of only one aspect which is the quotient of the
dividend-price ratio.15

The greater this value, the higher the rank of its corresponding stock according to
statement five. This implies that the number of stocks M – N with the smallest
ratios are left outside the portfolio strategy as a complement.

The dynamics of the strategy S is addressed in statement six. The horizon T is
finite and divided in n homogeneous periods of time. At any single time t for t = 0,
1, ..., T-1 the portfolio regularly updates its composition.  Each period lasts one
year, and time t always refers to hour 12:00pm of December 31.

                                                                  
15 A strategy may be based on one or more aspects.



Collana Ricerche

13

Fig. 3 – The Italian Stock Market, MIB30 and Strategies

M IB 30

Si

Sj

BCI All Share

Fig. 4 – The Italian Stock Market, MIB30 and Strategies

M IB 30

M IB 30 A

Si

Sj A

BCI All Share

Any portfolio strategy S is a subset of the reference market MIB30, which is itself
a subset of the whole market described by BCI All Share.16 It is clear that these
strategies depend upon the constituents that are present in the index at any
allocation time. On this purpose a variant of the MIB30 is given by the set which
collects the stocks that entered in the index once in their history. This set is
called MIB30 Alumni and it extends the opportunities of portfolio diversification.
Strategies Sj A based on this larger set of stocks are not reported here.17

                                                                  
16 The statement “the MIB30 is a subset of the BCI All Share” is generally true because

verified in practice. Nevertheless, for different reasons this may be logically false. For
instance, shares like Luxottica (New York Stock Exchange) or STM (Paris Bourse)
have been examples of violation of the statement above because of dual listing beside
the Italian Stock Exchange.

17 Strategies based on the MIB30 Alumni set present different levels and shapes of
excess–returns distributions. The main insight is that the larger the reference market,
the greater the opportunity to pick up additional stocks with high dividend payouts.
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3. Data

This section presents all the data involved in the research. An accurate
description of any portfolio works as long as data on its constituents are known at
any time. This is the case of both the market index and any portfolio strategy.
The index is introduced first to qualify the reference market with respect to which
the strategies are later compared. The history of the index is reported to describe
how the index represented the most capitalized and liquid stocks over the time
and their development. Several market events took place on the Italian stock
exchange and many up-to-date index revisions followed accordingly. The
dynamics of the market constituents is then mapped to provide the necessary
logical environment for periodic stocks selection over the entire horizon.
Dividends and prices are finally introduced with the relative sources highlighting
the need for primitive data in defining strategies accurately. Maps and values
define the dataset.

The market

The Italian blue chip market in the Stock Exchange is here represented by the
MIB30 index. This equity market index selects the most liquid and capitalized
stocks of the Milan stock exchange and it was originally conceived in the early
nineties by Banca Commerciale Italiana to provide a selection index (BCI30)
effective in representing a growing stock market in Italy.18 Currently the MIB30
index covers more than a) three fourth of the whole traded contracts in the Italian
Stock Exchange and b) ninety per cent of its total capitalization.19

The BCI30 Index was created with two purposes.20 First, the index had to be
informative of a representative sample of the Italian stock market entirely
represented by the BCI All Share index (Indice Comit Globale). “Informative”
means that the index represents that portion of the market that is frequently
relevant to most investors who are interested in the most liquid and capitalised
stocks (so called blue chips). Second, BCI30 was created as an ideal underlying
for derivative contracts based on the stocks listed in the Italian exchange. That is,
the index itself became an essential tool for financial innovation as it has been
the case with the launch of futures.

The BCI30 started on December 31, 1992 with a base equal to one hundred and
since then it rapidly became the benchmark index of the most traded Italian
stocks in Milan. For this reason the index was handed over to Consiglio di Borsa
(today Borsa Italiana) in December 1994. The Italian stock exchange based its
new MIB30 index on the same set of rules which had defined the BCI30 patent
earlier and scaling its nominal value equal to a hundred times the original one. 21

As a result, BCI30 and MIB30 returns have always been the same in every single
period of time. This property allows us to consider the first ten years returns and
performances till December 31st 2002, thanks to the BCI30 sample existing since

                                                                  

18 Selection is based upon an ad-hoc measure called Indice di Capitalizzazione e Liquidità
(ILC). Cf. Banca Commerciale Italiana, 1992, BCI30 Methodology.

19 Source: Borsa Italiana, Andamento degli Scambi Azionari e Indice MIB, May2003.
20 Cf. Ciampolini M., C.Govino and M.Ratti (1993).
21 The MIB30 was defined equal to 10,000 points on December 31, 1992 equal to a

hundred times the BCI30 original value (100 points). At the present time the Research
Department of Banca Intesa still calculates the BCI30 index in real time and preserving
the same relationship with the MIB30.
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1992. Backward construction of the index – motivated by a larger horizon of data
– is not considered because of the indeterminacy principle. 22

This principle tells us that whenever all the data required to calculate backward a
considered market index are available, the reconstructed value is different from
what would have been observed if the index had existed in the market. The
relevant implication for our purposes is that the original date of the index has to
be necessarily its inception one. As a result, the amplitude of the sample of the
index prices grows only forward day after day.

The MIB30 index is subject to ordinary revisions planned to take place every six
months in March and September. Ordinary revisions are effective every third
Monday of the planned month after a public announcement – which specifies
stocks involved – is made on the Friday evening when the Mercato Telematico
Azionario (MTA) is closed.

Extraordinary revisions take place occasionally conditional to market events.23

Market Events and MIB30 Revisions

Events that changed the index composition are considered here to address how
the Italian stock market progressed also thanks to large financial operations. The
Italian stock market has rapidly grown in the last ten years. Such a development
has been characterized by privatization, acquisitions, mergers, buy back
operations by the Italian government, new shares have been listed while others
ceased to exist on the local stock exchange.24

The composition of the MIB30 index has been changing over the time according
to the same rules that have defined it from its origin till today. As introduced
before the index composition is revised either periodically or by extraordinary
revisions. Since December 31st, 1992 and till May 15th 2003 the index had been
formally revised 26 times: 23 ordinary and 3 extraordinary revisions.

Since inception date 61 different stocks entered the MIB30 index at least once
after 26 revisions. Not all of these stocks still exists. The set of current and
previous but existing members of the index is called MIB30 Alumni. The number
of stocks of this set changes revision after revision, collecting new stocks when
new ones are selected and cancelling old ones. This set of stocks basically
represents a collection of shares larger than the current composition of MIB30 at
any time with the aim of improving the opportunities for diversification. This
property will be considered next considering effects on strategies returns from
diversification among different sets of stocks. A chronologically sorted list of
events that have affected the index composition over time is given in appendix.

In the last decade the MIB30 has reflected the evolution of the Italian stock
market and represented what the most famous selection indexes in the world had
already started being for their national stock exchanges: Dow Jones Industrial
Average (New York Stock Exchange), Nikkei Stock Selection Index series
(Tokio), FTSE100 (London), CAC40 (Paris) and DAX30 (Frankfurt). It is worth to
remind that the market itself – represented by an official index – is based on a set

                                                                  
22 Cf. Bernini E., 1999, The Principle of Indeterminacy in Financial Indexes, Manuscript.
23 The calendar year 2003 represents an oustanding period for the MIB30 index: 4

revisions out of 6 were extraordinary. This represent also an additional reason for
leaving this year outside the sample of ten years at a first stage.

24 An up to date chronology of these facts is available in a recent issue of Milano Finanza
“1993-2003 Dal Credito Italiano a Enel2, Dieci Anni di Privatizzazioni”, presented on
December 5, 2003.
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of rules consistent over the time. Therefore, any market index always is a
portfolio strategy beside describing a capital market. Apart from being one of the
largest stock markets in the world, the Italian stock exchange has dramatically
evolved in the last ten years due to an unprecedented sequence of corporate
finance operations.

The Nature of the Data

A new dataset has been set to evaluate value-based strategies with respect to
the MIB30 market. The dataset classifies primitive and derivative time series.
Primitive data are stock prices (adjusted and unadjusted) and dividends (paid
and expected). Derivative data are returns and dividend-price ratios which values
rank and select stocks period by period. Returns are calculated on adjusted
prices while dividend-price ratios are necessarily based on non-adjusted prices.
Returns volatility constitutes the rationale for preferring primitive data. This is
because high volatility in stock prices inevitably affects the resulting values of
dividend-price ratios while its informative content is crucial as it is the only
parameter which selects stocks. Moreover, homogeneous data on dividends are
not available on Datastrem due to different conditions applied to diverse
nations.25

The main advantage of working with primitive data is that the dividend-price
ratios can be calculated in different ways according to different purposes. This
would not have been the case if such ratios had been directly downloaded as
single values from any given source. As it will be discussed later the definition of
the representative price involved at the denominator is important, implying
modified ratios therefore diverse portfolio selections and different returns.

The horizon T over which strategies are evaluated corresponds to ten years time.
Each period t is equal to one year because dividends are always paid referring to
a period of a year. This choice is coherent with the time nature of the underlying
value – capital relation. The drawback of this choice is that the number of
observations available is too small for statistical inference purposes.

The Sources of the Data

Different sources were considered to collect the whole data involved in the
analysis. Dividends effectively paid per year were collected from the List of Italian
Stocks, a monthly publication originally edited by Banca Commerciale Italiana,
now Banca Intesa. Expected values on future dividends were provided by the
official consensus managed by the JCF Group. Prices were downloaded from
Bloomberg.

                                                                  
25 This fact was considered relevant because of a possible subsequent extenstion of this

work to international stock markets. According to the Datastream datatype definition a
dividend per share is the current annualized dividend rate. It is intended to represent
the anticipated payment over the following 12 months and for that reason may be
calculated on a rolling 12-month basis, or  as the “indicated” annual amount, or it may
be a forecast. Special or once-off dividends are generally excluded. Dividends per
share are displayed gross, inclusive of local tax credits where applicable, except for
France, Belgium, Ireland and the UK, where dividends per share are displayed net.
Moreover, for Austria, Belgium, Finland, France, Italy and Spain a forecast dividend
provided by local sources is used in preference to an historical value. For the US and
Canada, the dividend per share reflects the “indicated annual dividend”, which is
derived by multiplying the latest payment by the frequency of payment. A latest
quarterly payment, for example, is multiplied by four. For the UK, the dividend per share
figure may be shown with a number of other signals to explain other conditions.
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In addition, prices – either adjusted or unadjusted – were compared with other
sources to check for accurateness. On this purpose data from Datastream and
the List of Italian Stocks were relevant in assessing data reliability with the history
of market and corporate decisions.

Prices

Time series on prices cover different periods of time because of the individual
history of every single stock involved in the MIB30. The stocks that were already
or would have become later members of the index were 44. The complement to
61 is equal to 17 which is the number of shares that were not already listed in the
early nineties. After ten years a similar number of stocks equal to 15 ceased to
exist in the Italian stock exchange at December 31st 2002. This means that 46
stocks composed the MIB30 Alumni set at the same date.

Dividend yields refer to current stock prices in practice. Dividends are paid
according to a firm dividend policy and are conditional to the current stock price.
Returns on periods are calculated on adjusted prices to describe the effective
dynamics of stocks capital gains, disregarding any jump in prices due to splits or
other corporate decisions on nominal values. As a result, dividend yields are
correctly defined by the ratio between dividends and current prices.

Dividends

It is essential here to distinguish between paid and expected dividends. Paid
dividends are dividends effectively paid which belong to the history of the firm
concerned; while their expected values are just expectations which generally
differ from subsequent effective realisations.

In particular, the cash dividends considered here always correspond to the sum
of ordinary and extraordinary interests on income distributed during the whole
year. These data are reported in a separate appendix due to their large
dimension to be represented. Discontinuity among years is present revealing to
which extent the dividend policy was confirmed by the companies payments.

Expected dividend values were taken from JCF which collects forecasts from
different financial institutions.26 JCF provides a consensus of gross dividend
forecasts per every single stock for every period. Taxation can not be considered
by any analyst involved in JCF panel because it differs depending on different
investors. As a result, expected dividends are homogeneous in this regard (over
time and across stocks).

Aggregate nominal dividends are reported in the next figure which evidences how
the realized values have experienced a steeper and faster trend with respect to
the expected ones in the same period.27

                                                                  
26 Cf. Company website: www.jcfgroup.com .
27 Single shares experienced different dividend payments through time. Referring to blue

chips that successfully contributed to strategies returns and performances, Espresso
paid dividends in the horizon except in 1995 and 1996 (about fiscal years 1994 and
1995) due to business reasons, while Telecom Italia Mobile (TIM) paid the first dividend
in 1996 (fiscal year 1995) due to recent listing in the Italian stock exchange. Other
stocks paid dividends every year. Nevertheless, continuity in dividend payments does
not necessarily imply that the stock is successful in taking part in our portfolio
strategies.
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Fig. 5 – Realized and Expected Dividends (Euro)
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It is worth saying that this part of the data set starts effectively in 1995 because in
the previous years the collection of expected dividends was not complete, as
requested from the analysis.28 This is because most of equity research teams
focusing on Italian stocks were set up in the early nineties and a sufficiently
dense consensus based on their expectations became available since the mid
nineties. Remarkably, this period of time almost covers the MIB30 index life time
and it allows favourably to study strategies returns based on expected dividends.

These data are reported in the following table which shows the heterogeneity in
the number of equity analysts across years and especially among firms. While
the total number of analysts gradually increased in average year after year,
significant differences among firms have always taken place. About dynamics, for
instance, firms like Alleanza or Benetton evidenced a relatively stable number of
values over time, differently from stocks like Telecom Italia (Sirti) which has
progressively collected an increasing (decreasing) number of ratings. Clearly,
these trends are different from the discontinuity of ratings on companies which
stocks were not covered since 1995 (e.g. AEM, Bulgari, ENEL, etc.) because not
listed yet or because cancelled later at some time in the considered period (e.g.
Tecnost, Toro, etc.).

                                                                  
28 This means that a first reliable and complete consensus was defined on the

expectations the analysts matured at the end of 1994 on the dividends paid few months
later in the new coming year.
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Fig. 6 – Number of Analysts across Firms and through Time
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In aggregate terms the number of analysts is reported in the next figure which
shows how stable the average number of ratings has become in the last few
years ranging between 8 and 12 since 1996 (look at the scale on the right hand
side). The pattern is strictly similar to the total number of ratings (scale on the left
hand side) produced by the equity research industry on a stationary number of
stocks in the period.

Fig. 7 – Total Number of Analysts (LHS) and
Average Number of Analysts per Firm (RHS)
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4. Returns

This section reports returns, performances, excess-returns and excess-
performances of three different classes of strategies with respect to their
reference market. A portfolio allocation based on a dividend-price quotient
depends on both the values of the dividend and the price involved in the ratio.
The nature of dividends and prices discriminates and defines the different
classes of strategies that will be reported.

The dividends collected are realized (effectively paid) or expected values (by
analysts’ consensus).  Prices considered in the ratio are the arithmetic averages
of last prices on a specified sample of observable values. Two different period
lengths are considered on this purpose: one year (the last 252 observations
available at the allocation time) and one month (21 daily observations). An
arithmetic average on prices was here preferred to a single observation on
market prices because of the high volatility of daily stocks, which is by far larger
than the dividends one. In principle, the efficient market hypothesis (EMH) would
suggest us to consider the last price available at the end of every year to let the
rule take its decision upon. All the same, most of the stocks revealed in every
period relevant drifts in their past such that changes in prices often ended to
mislead often the dividend-price ratio.  For this reason two different samples
were considered to figure out the most appropriate price statistics for every single
year. The first one collects all observations on prices of the past year at every
December 31 (252 values), while the second one regards only the last month (21
values). The resulting statistics are respectively P’ and P’’ and they are both
defined on the last daily prices. Three main classes of strategies are studied: S0,
S1 and S2.29

The first class S0 is based on realized dividends. The zero suggests that this is
the benchmark class because it is based on the hypothesis of perfect foresights
of dividends. Dividends are usually paid few months after the beginning of every
calendar year. This implies that their values are not yet known to the investor at
the allocation time (December 31st  - closed market). For this reason the perfect
foresight strategy constitutes the milestone for the next classes of strategies: it is
the natural point of departure to be considered and compared with in the
analysis.

Similarly with S0, the additional classes S1 and S2 allocate the shares on the
base of the same set of rules, except for the nature of the dividend value.
Differently, these two classes – conceived to be implemented for practical
purposes – do not consider real dividends anymore but the expectations on
them, which are generally different from the future effective values. The
difference between S1 and S2 is that both classes consider the same expected
dividends at the numerator, but with different statistics involved in the
denominator of the ratio: S1 considers the arithmetic average of the sample of
one year prices, while S2 considers the arithmetic average of the sample of the
last month only. The motivation of defining the second class S2 simply lies on the
EMH stated above, because the average of the prices observed in December
provides a smooth proxy of the current stock price at the end of the year.

Any class of strategies allocate shares once in a period at the end of every full
year because in Italy dividends are generally paid referring to the calendar. The
allocation of any class of strategies is then conditional to the information set

                                                                  
29 The theoretical references which suggest different strategies are collected in the recent

survey by Barberis and Thaler (2004). Behavioral Finance arguments support the
propositions stated above.
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available on December 31 of every year.30 The following table summarises the
description of the three classes of strategies defined.

Tab. 2 – Strategies defined by different Values of Dividends and Prices

Dt+1 Et Dt+1

P’ So S1

P’’ - S2

In principle, S1 is comparable with S0 because they both consider the same price
statistic at the denominator of the dividend-price ratio. In fact, S2 was considered
at a second stage to assess how the stock price impacts on returns of strategies
based on expected dividends. Therefore, the two comparisons proposed are
between S0 and S1 on the role of dividends (first row), and between S1 and S2 on
the price impact (second column). The first one informs us about expectations,
while the second tells us about price statistics.

The possibility of setting easily different portfolio strategies simply lies on the
availability of primitive data presented in the previous section. In the following the
market and the strategies are respectively illustrated. Strategies S0, S1 and S2

will be presented reporting in sequence dividends, returns and performances.

The Market

In its first ten years time the MIB30 index matured a return equal to 138,9%
(9.1% average annual return), closing at 23,886 points on December 30th 2002.
In the same horizon the BCI All Share Index grew at 144.6% (9.4% average
annual return) with a corresponding performance equals to 204.3% (11.8%
average annual return) given by the BCI Performance Index. Unfortunately, an
official MIB30 Performance Index does not exist as evidenced in the following
table.

Tab. 3 – BCI All Share, BCI Performance and MIB30 Indexes

Blue Chips Italian Stock Exchange

Return MIB30 BCI All Share Index

Performance - BCI Performance Index

This means that strategies performance need to be compared with a different but
reasonable performance index. The similitude of the first two moments on returns
matured by BCI All Share Index and its representative subset defined by the
MIB30 provided the basis for comparing strategies excess-returns with respect to
different classes of indexes. In addition, recorded annual returns in the whole
sample are certainly far from their average values, as clear from the index price
graphs displayed in the next figure. This introduces us to the relevant role of the
second moments of returns which will be presented later in mean-variance
analysis.

                                                                  
30 This statement works also for S0 simply because of the perfect foresight hypothesis.
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Fig. 8 – BCI All Share and MIB30 (Daily Last Prices)
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Strategies are tested over a horizon T equal to ten years: from December 31st

1992 (the basis date) to December 31st 2002. The maximum number of
constituents of any portfolio strategy is fifteen, corresponding to the first half of
the MIB30 composed by thirty stocks. The reason for rebalancing the date the M
stocks are ranked by dividend-price ratios in decreasing order and the first half of
the sample (highest ratios) is selected to compose the strategy for the new
period, while the second half (lowest ratios) is always left outside any strategy.
This way offers the opportunities a) to enhance positive excess-returns by
leveraging a given strategy by a high minus low (HML) style as if it were a long-
short portfolio and b) to indicate by its collection of N constituents the most
valuable part of the market in terms of dividend-price ratio.

Any strategy S is composed by N stocks which ranges between 3 and 15. This
means that a class S of strategies S(N) consists of a minimum number of three
and a maximum of fifteen stocks. The number of stocks N for every single
strategy is constant over the time. For instance, S(7) is the equally weighted
portfolio composed by the first 7 stocks ranked in the MIB30 sample.

Two different measures of strategies excess-returns will be considered in  this
report : the horizon excess-return (H Ex Rt) and the compound excess-return
(C Ex Rt). For any given time horizon [0,T], the first one is the difference between
the portfolio and the market returns at time T, while the second one is the
compound return of n intermediate excess-returns observed in the sequence of n
periods which span the same horizon. The motivation in considering both is the
following. The horizon excess-return of a strategy is the simple additional return
produced by the portfolio with respect to the market at the maturity of the horizon
T. Note that this simple difference is the effective excess-return realized from the
strategy at maturity. Differently, the compound excess-return of the same
strategy evidences the persistence of stable single period excess-returns on the
same horizon. Note that compounding is a common operation for assets’ returns.
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Therefore, a compound excess-return reveals the strategy’s ability to outperform
autonomously the market.31

Every single class of strategies will be presented by the same sequence: (1)
dividend-price ratios, (2) excess-returns and (3) excess performance. In
addition, portfolio risk management issues by mean-variance analysis will be
later addressed for the benchmark class S0 as a reference also for the other
classes S1 and S2.

4.1 Strategies S0

This part reports the class of strategies S0 which constitutes the benchmark for
the following two classes S1 and S2. The arguments provided in this part will not
be repeated in the next descriptions on S1 and S2 which will follow the same
structure to let the reader make quick comparisons among them. Furthermore, a
synthesis on dividends, returns and performances of all the classed considered
in this research will be available in the last section.

Realized Dividend – Price Ratios

The ratios between the realized dividends and the prices of the stocks selected
by the rule of the class S0 are reported here. The table below reports the ratios
observed in the horizon T and it sorts them in values in decreasing order from the
top to the bottom. The last row of the table proposes the arithmetic average of
the fifteen ratios recorded every single year to inform us about the trend followed
by the mean over the time. Similarly, averages available on the left column tells
us about the magnitude of the ratios conditional to the position of every single
stock in the organized ranking. In addition, the right column reports the
compound returns per stocks position. For instance, the time series of the best
stock – which considers time after time the firm with the highest dividend-price
ratio available in the MIB30 sample – takes the first position in the table (row 1)
with a time average roughly equal to 10% and a compound return equal to 168%.
In general, different blue chips listed in the Italian stock exchange occupied a
same position in the ranking over time. Therefore, it is not the behavior of a
single stock we do consider here but the persistence of a sequence of stocks
selected from the MIB30 sample on the base of a single property. The average
ratio of the first half of the MIB30 across the decade corresponds to 4.26% and
the capitalization of the average on dividends is 51.7%.

                                                                  

31 These excess-returns are generally different in value and they coincide with certainty
just in the case of one period (n = 1). When more than one period is considered, any
excess-return has to be annualized to be comparable with each other.
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Tab. 4 – Realized Dividend-Price Ratios

So(15) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Avg C Rt
1 0,12 0,10 0,10 0,11 0,11 0,11 0,11 0,11 0,05 0,10 0,10 168%
2 0,12 0,10 0,10 0,11 0,10 0,06 0,04 0,05 0,05 0,10 0,08 119%
3 0,11 0,07 0,06 0,09 0,09 0,05 0,03 0,04 0,05 0,06 0,07 89%
4 0,07 0,06 0,05 0,05 0,09 0,04 0,03 0,03 0,04 0,06 0,05 68%
5 0,07 0,05 0,04 0,04 0,06 0,03 0,03 0,03 0,03 0,06 0,05 55%
6 0,04 0,04 0,04 0,04 0,06 0,02 0,03 0,03 0,03 0,05 0,04 46%
7 0,04 0,04 0,04 0,04 0,06 0,02 0,03 0,03 0,03 0,04 0,04 43%
8 0,04 0,04 0,03 0,03 0,04 0,02 0,03 0,03 0,03 0,04 0,03 37%
9 0,03 0,04 0,03 0,03 0,03 0,02 0,03 0,03 0,03 0,04 0,03 35%

10 0,03 0,03 0,03 0,03 0,03 0,02 0,03 0,02 0,03 0,04 0,03 32%
11 0,03 0,03 0,03 0,03 0,03 0,02 0,03 0,02 0,03 0,04 0,03 32%
12 0,03 0,02 0,03 0,03 0,03 0,02 0,02 0,02 0,03 0,04 0,03 29%
13 0,02 0,02 0,02 0,03 0,03 0,02 0,02 0,02 0,03 0,03 0,02 27%
14 0,02 0,02 0,02 0,03 0,03 0,02 0,02 0,02 0,02 0,03 0,02 26%
15 0,02 0,02 0,02 0,02 0,03 0,02 0,02 0,02 0,02 0,03 0,02 24%

Avg 0,05 0,05 0,04 0,05 0,06 0,03 0,03 0,03 0,03 0,05 4,26% 51,7%

Dividends greater than a tenth of the value of the firm are certainly uncommon.
Surprisingly, it has been the case for some blue chips in Italy during the nineties
and beyond. The remarkable heterogeneity of realized dividend-price ratios
among positions and across time is evidenced in the next two figures.

Fig. 9A – Dividend-Price Ratios of Stocks in Strategy S0(15)
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Fig. 9B – Dividend-Price Ratios of Stocks in Strategy S0(15)

1

4

7

10

13
19

93
19

94
19

95
19

96 19
97

19
98

19
99

20
00

20
01

20
02

0,00

0,02

0,04

0,06

0,08

0,10

0,12

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

As clearly noticeable from the last two columns of the previous table, apparently
small gaps in diverse average annual ratios determine considerable differences
among related compound returns over the horizon. The gradual path followed by
single stocks – disregarding for the moment capital gains or losses – is
presented in the next table and graphed in the subsequent figure.

Tab. 5 – Compound Returns of Dividend Yields Time Series of Stocks in S0(15)

Ex Rt C Ex Rt
1 0,12 0,24 0,37 0,52 0,69 0,87 1,08 1,30 1,42 168%
2 0,12 0,23 0,35 0,49 0,64 0,74 0,80 0,88 0,98 119%
3 0,11 0,19 0,27 0,38 0,51 0,58 0,64 0,70 0,78 89%
4 0,07 0,14 0,20 0,26 0,38 0,43 0,47 0,52 0,58 68%
5 0,07 0,12 0,17 0,23 0,30 0,34 0,38 0,42 0,46 55%
6 0,04 0,09 0,13 0,18 0,25 0,28 0,31 0,35 0,39 46%
7 0,04 0,08 0,12 0,17 0,23 0,26 0,30 0,33 0,37 43%
8 0,04 0,07 0,11 0,14 0,19 0,22 0,25 0,28 0,32 37%
9 0,03 0,07 0,10 0,14 0,18 0,20 0,23 0,26 0,30 35%

10 0,03 0,07 0,09 0,13 0,16 0,19 0,22 0,24 0,28 32%
11 0,03 0,06 0,09 0,12 0,16 0,18 0,21 0,24 0,27 32%
12 0,03 0,05 0,08 0,11 0,14 0,16 0,19 0,21 0,24 29%
13 0,02 0,05 0,07 0,10 0,13 0,15 0,17 0,20 0,23 27%
14 0,02 0,05 0,07 0,10 0,13 0,14 0,17 0,19 0,22 26%
15 0,02 0,04 0,06 0,09 0,12 0,13 0,16 0,18 0,21 24%

Avg 0,04 0,08 0,12 0,16 0,22 0,25 0,28 0,32 0,36 51,7%
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Fig. 10 – Compound Return of Dividend Yields Time Series
of Stocks in S0(15)
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The impressive amounts accrued by dividend compounding certainly deserve two
comments. First, inflation is not considered here and therefore capital growth is
nominal. The interesting issue of real growth is not a priority in this work and it is
left for future research. Second, capital gains or losses play a central role in the
capitalization of the strategy value. That is, market risk matters a lot in equity
investment. This is because portfolio returns volatility negatively affects the value
of the capital whenever the average return of the stream of the returns is equal to
zero. For example, let’s assess a portfolio with initial value equal to one euro in
an economy with two periods. The portfolio presents a positive return of 10% in
the first period and a negative one equal to  –10% in the second period. The sum
of the returns – which is the drift of the simple process describing the strategy
dynamics – is zero while the value of the capital after the two periods is lower
than one. The same result on capital happens if the order of the returns is
swapped. The higher the volatility of a portfolio with zero drift, the larger its
consequent capital loss at maturity. This example introduces the argument of
market risk which will be considered soon by studying strategies excess-returns,
crucial for excess-performances which incorporate the realized dividends here
presented.

Similar to the previous one on single stocks, the path followed by strategies is
reported in the next table and figure. Trends over time are smoother either
among strategies S0 or across time thanks to portfolio diversification which
depends on the number of stocks N. The smaller N – the lower the strategy
diversification –-, the larger the portfolio dividend accrual over time till maturity.
On the other hand, the lower the diversification, the higher the market risk and
the possibility of capital losses on portfolio. As a result a trade off takes place,
which suggests a compromise between small and large portfolios. This point will
be made clear soon when excess-returns for this class of strategies will be
presented conditional to N.
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Tab. 6 – Compound Returns from Dividend Yields Time Series of Strategies S0

ExRt C Ex Rt
3 0,12 0,23 0,36 0,49 0,64 0,80 0,96 1,13 1,31 150%
4 0,11 0,21 0,32 0,44 0,57 0,71 0,85 0,99 1,14 131%
5 0,10 0,20 0,29 0,40 0,52 0,64 0,76 0,89 1,02 116%
6 0,09 0,18 0,27 0,36 0,47 0,58 0,69 0,80 0,91 104%
7 0,08 0,16 0,25 0,33 0,43 0,53 0,63 0,73 0,83 94%
8 0,08 0,15 0,23 0,31 0,40 0,49 0,58 0,67 0,76 87%
9 0,07 0,14 0,21 0,29 0,37 0,46 0,54 0,62 0,71 80%

10 0,07 0,14 0,20 0,27 0,35 0,43 0,51 0,59 0,67 75%
11 0,06 0,13 0,19 0,26 0,33 0,41 0,48 0,55 0,63 71%
12 0,06 0,12 0,18 0,25 0,32 0,38 0,45 0,52 0,59 67%
13 0,06 0,12 0,17 0,23 0,30 0,37 0,43 0,50 0,56 63%
14 0,06 0,11 0,17 0,22 0,29 0,35 0,41 0,47 0,54 60%
15 0,05 0,11 0,16 0,21 0,27 0,33 0,39 0,45 0,51 58%

Avg 0,08 0,15 0,23 0,31 0,40 0,50 0,59 0,69 0,78 77%

Fig. 11 – Compound Returns of Dividend Yields Time Series
of Strategies S0
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The dynamics of strategies dividend-price ratios are displayed in the next couple
of figures. The first one clearly reveals a more regular distribution of ratios values
among strategies for every single year. The second figure evidences the
downward trend of the ratios over the time. This is interestingly related to similar
paths followed by both domestic inflation and nominal interest rates in the same
period. Actually this has not been the case for the whole stock market
represented by the BCI All Share which evidenced a slightly upward trend over
time.
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Fig. 12A – Dividend-Price Ratios of Strategies S0
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Fig. 12B – Dividend-Price Ratios of Strategies S0
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Excess-Returns

The strategy S0(15) matured a simple return equal to 237,8% - largely higher
than the MIB30 one – producing a positive excess-return equal to 99.0% on the
horizon T. These returns are reported in the next table. Stocks annual returns for
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every year are reported in columns. At the top of each column the return linked to
the stock  with highest dividend-price ratio in the period is placed, and so on till
the bottom. In bold S0(15) annual returns are compared with the MIB30 annual
returns to provide the annual excess-returns. Remember that what matters in our
stocks selection is only the value of the dividend-price ratio.

Tab. 7 – Annual Excess-Returns of Stocks in Strategy S0(15)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

1 0.22 -0.26 -0.19 0.04 1.32 -0.07 0.05 -0.37 -0.49 0.24
2 0.20 0.07 -0.15 -0.41 0.15 0.70 0.02 0.07 -0.12 -0.53
3 0.09 -0.05 -0.03 -0.18 1.02 0.84 4.32 0.36 -0.23 -0.22
4 0.19 0.47 0.00 -0.07 1.22 0.52 -0.09 0.28 -0.05 -0.49
5 0.14 0.07 -0.01 0.57 0.15 0.32 0.04 -0.31 -0.26 -0.55
6 0.65 0.69 0.00 0.29 1.56 0.35 -0.13 0.42 -0.19 0.08
7 0.94 0.72 -0.23 -0.16 -0.12 0.13 -0.01 0.35 -0.35 -0.35
8 0.18 0.89 -0.43 1.27 1.00 0.54 0.04 0.14 -0.32 -0.28
9 1.46 0.01 0.01 -0.05 0.62 0.32 0.00 0.93 -0.19 0.04

10 -0.28 0.09 -0.06 0.54 0.44 0.86 0.01 -0.07 -0.68 -0.60
11 -0.05 -0.03 -0.06 0.21 0.79 0.31 0.04 1.00 -0.40 -0.20
12 0.01 0.09 -0.01 -0.13 0.22 0.39 0.00 -0.21 -0.31 -0.50
13 0.40 -0.41 0.23 -0.01 0.17 -0.25 0.01 0.11 -0.36 -0.33
14 0.16 0.05 0.05 0.00 0.67 0.16 3.06 -0.45 -0.45 -0.15
15 0.71 -0.29 -0.02 0.91 0.25 0.63 -0.13 -0.10 0.11 0.09

B15 0.34 0.14 -0.06 0.19 0.63 0.38 0.48 0.14 -0.28 -0.27 237.8%
MIB30 0.46 0.01 -0.04 0.11 0.59 0.41 0.22 0.02 -0.26 -0.26 138.9%
Excess -0.12 0.13 -0.02 0.08 0.04 -0.03 0.26 0.13 -0.02 -1% 99.0%

It is remarkable how singular stocks returns are not so persistently linked to their
rank. In fact, the stock with the highest dividend-price ratio is hardly ever the best
performer in the period. The same happens for the second stock, the third and so
on. This is the reason why the portfolio returns are not necessarily improved as a
result of the decrease of the relative number of stocks (picking the best stocks).
This means that a monotone relationship between a single stock return and its
dividend-price ratio is empirically implausible for single returns.32 This is a direct
consequence of the stochastic nature of stocks prices. Note that these are just
simple returns of single stocks, not excess-returns.

Nevertheless, strategies collecting a sufficient number of stocks (with the highest
ratios) reveal the greatest returns with respect to other portfolios. I call this
phenomenon core effect because the strategy with the largest return always
refers to a critical number of stocks. After this critical value, the higher the
number of stocks, the lower the portfolio excess-return due to a simple
diversification effect.33 On the other hand, the rule looks working just in average
due to the stochastic nature of stocks returns, requiring a minimum number of
assets to produce positive and stable excess-returns. Therefore, portfolio
diversification for any given stochastic behavior of stocks returns determines the
core effect.

                                                                  
32 The story is different when performances are considered because large dividends are

collected and the resulting relationship is interestingly almost monotone.
33 Diversification is bounded in this portfolios construction due to thirty stocks in the

MIB30. Beyond fifteen stocks the portfolios would gradually loose their property to pick
up the stocks with the best dividend-yields in the reference market. In the limit case of
thirty stocks equally weighted in a hypothetic strategy the excess-return is not trivially
zero because the MIB30 presents a) different weights by ILC definition and b)
empirically these differences among constituents are pretty strong. Therefore, even in
the limit case there would be space for excess-returns. But the source of them would
not be a value proposition anymore because strategy weights do not depend on
dividend-price ratios.
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The bottom line of the previous table constitutes the starting point of the next
table which reports the annual excess-returns on the top half and the compound
ones on the bottom one. These strategies returns are evidenced in table in bold
and they clearly display the core effect issue. The Horizon Excess-Return (H Ex
Rt) ranges from a minimum of 56% by S0(5) to a maximum of 253% for S0(9)
presenting a humped shaped pattern across strategies.

Tab. 8 – Horizon Excess-Returns of Strategies S0 (at time T)
S0 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 H Ex Rt

3 -0.28 -0.09 -0.08 -0.30 0.24 0.08 1.24 0.00 -0.02 0.09 0.80
4 -0.28 0.05 -0.05 -0.27 0.34 0.09 0.85 0.07 0.04 0.01 1.25
5 -0.28 0.05 -0.03 -0.12 0.18 0.05 0.64 -0.01 0.03 -0.05 0.56
6 -0.21 0.15 -0.02 -0.07 0.32 0.04 0.48 0.06 0.04 0.02 1.81
7 -0.11 0.23 -0.05 -0.10 0.17 -0.01 0.38 0.10 0.02 0.00 1.44
8 -0.13 0.31 -0.09 0.06 0.20 0.01 0.31 0.10 0.01 0.00 1.91
9 0.00 0.28 -0.07 0.03 0.18 0.00 0.25 0.19 0.02 0.03 2.53

10 -0.08 0.26 -0.07 0.07 0.15 0.04 0.20 0.16 -0.02 0.00 1.72
11 -0.11 0.23 -0.06 0.08 0.15 0.03 0.17 0.24 -0.03 0.00 1.64
12 -0.14 0.22 -0.06 0.05 0.11 0.02 0.13 0.20 -0.04 -0.02 1.05
13 -0.14 0.17 -0.03 0.04 0.07 -0.03 0.11 0.19 -0.04 -0.02 0.66
14 -0.15 0.16 -0.02 0.03 0.07 -0.04 0.30 0.14 -0.05 -0.01 0.88
15 -0.12 0.13 -0.02 0.08 0.04 -0.03 0.26 0.13 -0.02 -0.01 0.99

Tab. 9 – Compound Excess-Returns of Strategies S0 (at time T)
ExRt C Ex Rt H Ex Rt

3 -0.28 -0.35 -0.40 -0.58 -0.48 -0.43 0.27 0.27 0.25 37% 80%
4 -0.28 -0.24 -0.28 -0.48 -0.30 -0.23 0.42 0.51 0.58 60% 125%
5 -0.28 -0.25 -0.28 -0.37 -0.25 -0.21 0.30 0.29 0.33 26% 56%
6 -0.21 -0.09 -0.10 -0.17 0.09 0.13 0.68 0.77 0.84 87% 181%
7 -0.11 0.10 0.05 -0.06 0.10 0.09 0.51 0.65 0.69 69% 144%
8 -0.13 0.14 0.04 0.10 0.32 0.33 0.74 0.92 0.94 94% 191%
9 0.00 0.27 0.18 0.22 0.44 0.44 0.79 1.14 1.18 125% 253%

10 -0.08 0.16 0.08 0.16 0.33 0.39 0.67 0.94 0.89 89% 172%
11 -0.11 0.09 0.02 0.10 0.26 0.30 0.52 0.88 0.81 81% 164%
12 -0.14 0.04 -0.01 0.03 0.15 0.18 0.33 0.60 0.54 51% 105%
13 -0.14 0.01 -0.02 0.01 0.08 0.05 0.17 0.39 0.33 30% 66%
14 -0.15 -0.01 -0.03 -0.01 0.06 0.02 0.32 0.51 0.44 42% 88%
15 -0.12 -0.01 -0.03 0.05 0.09 0.06 0.34 0.51 0.48 45% 99%

Avg -0.16 -0.01 -0.06 -0.07 0.07 0.09 0.47 0.64 0.64 64.3% 132.5%

Referring to the data of this table both Annual Horizon Excess-Returns (A H Ex
Rt) and the Annual Compound Excess-Returns (A C Ex Rt) matured by S0 at time
T are plot in the next two figures, where the whole period and annualized returns
are reported. In the last one the curves are interpolated by polinomials of degree
two to put in evidence the core effect by a regular humped shaped curve.
Moreover, the ranges of excess-returns spanned by the two fitted curves vary
with good approximation between 6% and 10% (H Ex Rt), 3% and 6% (C Ex Rt).
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Fig. 13 – Horizon and Compound Excess-
Returns of Strategies S0 (at time T)
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Fig. 14 – Horizon and Compound Excess-Returns of Strategies S0
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As it is clear from the curves displayed in the last two figures, the horizon and
compound excess-returns patterns are different in values but similar in shape.
The difference is due to excess-returns volatility across years. Nevertheless, the
similarity allows us to report the dynamics just for one of them, and with this
purpose the compound excess-return is preferred to the horizon one. This is
because once the n returns of any strategy are known at time T compound
returns are implicitly known at any intermediate time too. Furthermore, such a
return embeds the interesting meaning of being negatively affected by periods
returns. Indeed, for any given average return on the horizon, the larger the
dispersions of single periods returns, the lower the compound returns. It follows
that a compound excess-return is positively affected by the persistence of its
portfolio intermediate returns. This is what can be observed in the next figure
where compound excess-returns (C Ex Rt) are graphed across strategies and
through time periods in the next figure.



Strategies based on dividends in the italian stock exchange

32

Fig. 15 – Compound Excess-Returns of Strategies S0
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The figure above shows effectively how several portfolios matured the excess-
returns over the entire period. The dynamics of any single strategy excess-return
can be read moving forward along years, while the heterogeneity in returns is
evidenced by the shape similar to the edge of an arrow which is already clear
after the first few years beside maturity. Any single intermediate compound return
is represented by every single edge in the graph, while segments – either
between a couple of years or contiguous strategies – join them to put in evidence
continuities in the whole dynamics. This outlook helps the reader to understand
the magnitude and the distribution of excess-returns and differences in patterns
among strategies will then be immediate.

Excess-returns strongly depend upon the number of stocks in the portfolio, as
evidenced by the shape of the surface section at the horizon, as it is for any
intermediate time. The figure makes clear in particular the strategy return
sensitivity to portfolio cardinality, particularly for the smallest baskets where
larger is the impact of a single stock return on the portfolio’s one.

A comparison between strategy S0 excess-returns at maturity and in annual
terms is summarized in the following table, which presents at its bottom the
average values in the period equal to 64.3% (6.4% in annual terms) and 132.5%
(11.1%).
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Tab. 10 – Horizon and Compound Excess-Returns
of Strategies S0

So C Ex Rt H Ex Rt A C Ex Rt A H Ex Rt
3 37% 80% 4.0% 6.0%
4 60% 125% 6.0% 8.4%
5 26% 56% 3.0% 4.5%
6 87% 181% 8.1% 10.9%
7 69% 144% 6.8% 9.3%
8 94% 191% 8.6% 11.3%
9 125% 253% 10.7% 13.4%

10 89% 172% 8.3% 10.5%
11 81% 164% 7.7% 10.2%
12 51% 105% 5.3% 7.5%
13 30% 66% 3.4% 5.2%
14 42% 88% 4.4% 6.5%
15 45% 99% 4.8% 7.1%

Avg 64.3% 132.5% 6.4% 8.5%

Excess-Performances

The reference market when performances are considered is the BCI
Performance Index, which produced a performance equal to 204.3%.34 Since the
average dividend paid by any strategy of the class S0 is always greater than the
average dividend paid by the market, any dividend-based strategy clearly
evidences larger excess-performances than the reference market excess-
returns. This property holds whenever the selecting aspect  involved in the
allocating rule coincide with paid dividends, which are exactly the values added
to the returns of the so formulated strategies.35 This property makes then clear
why S0 is an ideal strategy class candidate to compare feasible portfolios.

In line with the same scheme considered in the previous presentation on S0

excess-returns, the next three tables respectively present performances of
stocks, horizon (H Ex Rt) and compound (C Ex Rt) excess-performances of
strategies.

                                                                  

34 The MIB30 dividend yield is lower than the one expressed by the average of the firms
composing the BCI Performance Index.  In fact, the performance of a hypothetical
MIB30 Total Return would have been persistently lower than the BCI Performance (in
terms of paid dividends). Therefore,  strategies excess-performances are  slightly
underestimated  because the BCI Performance index is considered as official
benchmark here.

35 This result does not necessarily hold for strategies based on expected dividends. But
as long as the expected values converge to effectively paid ones, this approach can be
considered as a feasible and reasonable proxy to support strategies allocations by
consistent rules.
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Tab. 11 – Annual Excess–Performances of Stocks in Strategy S0(15)
Stks Rt 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 466%

1 0.34 -0.15 -0.09 0.16 1.43 0.04 0.15 -0.27 -0.43 0.34 95%
2 0.32 0.17 -0.05 -0.31 0.25 0.76 0.05 0.11 -0.07 -0.42 41%
3 0.21 0.02 0.04 -0.09 1.12 0.89 4.36 0.40 -0.18 -0.15 2323%
4 0.27 0.53 0.05 -0.02 1.32 0.55 -0.05 0.31 -0.01 -0.42 406%
5 0.21 0.12 0.03 0.61 0.21 0.35 0.07 -0.28 -0.23 -0.49 11%
6 0.69 0.73 0.04 0.34 1.62 0.38 -0.10 0.45 -0.16 0.13 1722%
7 0.98 0.76 -0.20 -0.12 -0.06 0.15 0.02 0.38 -0.32 -0.31 78%
8 0.22 0.93 -0.40 1.31 1.04 0.56 0.07 0.16 -0.29 -0.24 603%
9 1.49 0.05 0.04 -0.02 0.65 0.34 0.02 0.96 -0.16 0.08 967%

10 -0.25 0.12 -0.04 0.57 0.47 0.88 0.03 -0.05 -0.65 -0.56 -48%
11 -0.02 0.01 -0.04 0.24 0.83 0.32 0.06 1.03 -0.37 -0.17 219%
12 0.04 0.11 0.02 -0.10 0.25 0.40 0.02 -0.19 -0.28 -0.47 -41%
13 0.42 -0.38 0.26 0.02 0.20 -0.23 0.03 0.13 -0.33 -0.30 -44%
14 0.18 0.07 0.08 0.03 0.70 0.18 3.09 -0.43 -0.42 -0.12 233%
15 0.73 -0.27 0.00 0.93 0.27 0.65 -0.11 -0.08 0.14 0.12 432%

So (15) 0.39 0.19 -0.02 0.24 0.69 0.41 0.51 0.18 -0.25 -0.20 410.1%
BCI PI 0.42 0.04 -0.04 0.16 0.62 0.43 0.25 0.08 -0.24 -0.21 204.3%
Ex Rt -0.03 0.15 0.03 0.08 0.06 -0.02 0.27 0.10 -0.02 2% 205.9%

Tab. 12 – Horizon Excess–Performances of Strategies S0 (at time T)
S0 D 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 H Ex Rt

3 -0.13 -0.03 0.01 -0.24 0.31 0.13 1.28 0.01 0.01 0.14 3.77
4 -0.13 0.10 0.03 -0.23 0.41 0.13 0.88 0.06 0.06 0.05 4.13
5 -0.15 0.10 0.04 -0.09 0.24 0.09 0.67 -0.02 0.05 -0.01 2.49
6 -0.08 0.20 0.05 -0.04 0.37 0.06 0.50 0.05 0.06 0.04 4.30
7 0.02 0.27 0.02 -0.08 0.22 0.01 0.40 0.08 0.04 0.03 3.45
8 -0.01 0.35 -0.03 0.08 0.24 0.03 0.33 0.08 0.03 0.02 3.99
9 0.11 0.31 -0.02 0.05 0.22 0.01 0.26 0.17 0.03 0.05 4.74

10 0.03 0.29 -0.01 0.08 0.18 0.06 0.22 0.14 -0.01 0.01 3.39
11 -0.01 0.26 -0.01 0.08 0.19 0.04 0.18 0.22 -0.03 0.01 3.16
12 -0.04 0.24 -0.01 0.05 0.14 0.04 0.15 0.18 -0.03 -0.01 2.20
13 -0.04 0.19 0.02 0.04 0.10 -0.02 0.12 0.17 -0.03 -0.01 1.56
14 -0.05 0.18 0.02 0.03 0.09 -0.03 0.31 0.12 -0.04 -0.01 1.81
15 -0.03 0.15 0.03 0.08 0.06 -0.02 0.27 0.10 -0.02 0.02 2.06

Tab. 13 – Compound Excess–Performances of Strategies S0 (at time T)
Ex Rt C Ex Rt H Ex Rt

3 -0.13 -0.15 -0.14 -0.35 -0.14 -0.03 1.20 1.22 1.24 155% 377%
4 -0.13 -0.04 -0.01 -0.24 0.08 0.21 1.28 1.43 1.59 172% 413%
5 -0.15 -0.06 -0.03 -0.11 0.10 0.20 1.00 0.97 1.07 104% 249%
6 -0.08 0.11 0.16 0.11 0.52 0.61 1.42 1.53 1.67 179% 430%
7 0.02 0.29 0.32 0.21 0.48 0.50 1.10 1.27 1.35 141% 345%
8 -0.01 0.34 0.30 0.40 0.74 0.78 1.36 1.56 1.62 167% 399%
9 0.11 0.46 0.43 0.50 0.83 0.86 1.35 1.75 1.84 198% 474%

10 0.03 0.33 0.31 0.42 0.68 0.78 1.17 1.47 1.44 146% 339%
11 -0.01 0.25 0.23 0.33 0.58 0.65 0.95 1.37 1.31 134% 316%
12 -0.04 0.19 0.19 0.25 0.42 0.48 0.69 0.99 0.94 92% 220%
13 -0.04 0.15 0.17 0.22 0.33 0.31 0.46 0.71 0.65 63% 156%
14 -0.05 0.12 0.15 0.18 0.29 0.25 0.64 0.83 0.75 74% 181%
15 -0.03 0.12 0.15 0.24 0.31 0.29 0.64 0.80 0.77 80% 206%

Avg -0.04 0.16 0.17 0.17 0.40 0.45 1.02 1.22 1.25 131.1% 315.8%

The patterns of Annual Horizon (A H Ex Rt) and Compound (A C Ex Rt) excess-
performances are reported in the next figure, where the two curves emphasize a)
to which extent dividends boosted the relative performances of the smallest S0

portfolio strategies, characterized by the highest dividends paid,36 b) the

                                                                  
36 Compare with the humped shaped interpolations in figure corresponding to S0 excess-

return section.
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consequent downward trend which is almost linear, and c) the relatively small
variability of the strategies excess-performances around their fitted values.

Fig. 16 – Horizon and Compound Excess–Performances of
Strategies S0 (Annualized)
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The compound excess-performance (C Ex Rt) dynamics is drawn in the next
figure where diverse returns among different strategies looks larger than
compound excess-returns due to dividend reinvestments involved in every single
strategy, period after period. The overwhelming result is that any strategy
matured a strictly positive excess-performance in almost any considerable period
of time in the sample. The few exceptions are mainly recognizable in the left
hand side of the graph which refers to the portfolio strategies with the smallest
cardinality in the very first periods. This is clear from the bottom left of the figure
below where a different color indicates the region of local portfolios
underperformance.

Fig. 17 – Compound Excess-Performances of Strategies S0
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A core effect is still evident with a critical number of stocks slightly lower than ten.
This is clear in the previous table and in the following figure. The figure presents
an excess-performance surface which surprisingly lies almost entirely in the
upper positive half of the excess-returns space, which is a direct representation
of the S0 ability to outperform the market over time. Such a result suggests the
opportunity to conceive then a similar class of strategies but feasible in practice
considering some expectations on future paid dividends. This is what will follow
with the reports on strategies S0 and S1 .

Compound excess-performances at time T in the figure above are reported in the
next table. The first two columns show the values previously graphed on the
excess-returns and excess-performance, while the other two report the
corresponding values but annualized. In the table, note that S0 D in figures or
tables is the same strategy S0 plus dividends which returns are by definition
performances.

Tab. 14 – Compound Excess – Returns and Excess –
Performances of Strategies S0

S0 S0 D S0 S0 D
10 C Ex Rt C Ex Rt A C Ex Rt A C Ex Rt
3 37% 155% 3.2% 9.8%
4 60% 172% 4.8% 10.5%
5 26% 104% 2.4% 7.4%
6 87% 179% 6.5% 10.8%
7 69% 141% 5.4% 9.2%
8 94% 167% 6.9% 10.3%
9 125% 198% 8.4% 11.5%

10 89% 146% 6.5% 9.4%
11 81% 134% 6.1% 8.9%
12 51% 92% 4.2% 6.7%
13 30% 63% 2.7% 5.0%
14 42% 74% 3.5% 5.7%
15 45% 80% 3.8% 6.1%

Avg 64.3% 131.1% 5.0% 8.6%

As alternative measure, horizon excess – returns and performances are then
reported in the next table which displays the prominent role of dividends in capital
accumulation by the huge difference in the average values of the excess-
performance equal to 310.1% (annualized 14.9%) and the excess-return 132.5%
(8.5%) realized at maturity T.37

                                                                  
37 Note that the arithmetic average of returns on the thirteen strategies which compose

the class So it is not the mean of independent portfolios. This is because the stocks
composing a given strategy are always constituents of any strategy of the same class
with a larger number of stocks in portfolio. This means that the first three stocks in the
ranking count with different weights thirteen times, the first four twelve times, and so on
till the fifteenth stock that weights marginally in the average with a weight equal to the
product of one fifteenth (weight in the strategy) and one thirteenth (weight of any single
strategy in the average on the class).
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Tab. 15 – Horizon Excess – Returns and Excess –
Performances of Strategies S0

S0 S0 D S0 S0 D
10 H Ex Rt H Ex Rt A H Ex Rt A H Ex Rt
3 80% 377% 6.0% 16.9%
4 125% 413% 8.4% 17.8%
5 56% 249% 4.5% 13.3%
6 181% 430% 10.9% 18.1%
7 144% 345% 9.3% 16.1%
8 191% 399% 11.3% 17.4%
9 253% 474% 13.4% 19.1%

10 172% 339% 10.5% 15.9%
11 164% 316% 10.2% 15.3%
12 105% 220% 7.5% 12.3%
13 66% 156% 5.2% 9.8%
14 88% 181% 6.5% 10.9%
15 99% 206% 7.1% 11.8%

Avg 132.5% 315.8% 8.5% 15.0%

The differences between these returns suggest to which extent realized
dividends a) play a decisive role in excess-performances and nevertheless b)
drive positive excess-returns at the same time. Note that the larger the dividend
for any given performance, the smaller the corresponding return. The
combination of these two facts supports the dividend as the natural aspect to be
considered in a portfolio rule based on value for the long-run.

Annual excess-returns and excess-performances – which refers to the previous
table – are graphed in the figure that follows which displays the combination of
the two points mentioned above. Smooth curves are added to highlight how the
empirics is consistent with the prediction of economic models.

Fig. 18 – Horizon Excess – Returns and Excess – Performances of
Strategies S0
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The gap between the downward sloping curve of excess-performances and the
humped shaped one of excess-returns increases as long as the portfolio
cardinality decreases. That is, the smaller the number of stocks in the strategy,
the larger the average gap due to the increasing weight in performance because
of dividends accrual. Thus, not only is the dividend-price ratio the relevant aspect
of the selecting rule, but also the yield which is added to the return in defining the
correspondent performance. Such a fact informs us about the potential of
portfolios based on dividends.

All the same, returns among strategies S0 may considerably differ from the
average value given by the smooth curve as it is the case for S0(5), S0(9) and
S0(13) in the figure above which reveals the largest differences. This is the
reason why it is always preferable to consider a collection of strategies as it has
been done defining the class S0 and considering its average values.

Mean-Variance Analysis

Expected returns need to be considered by the statistical distribution of their
corresponding realized values. On this purpose the first two moments of returns
are considered in mean-variance analysis. In this context the Sharpe ratio (SR) is
regarded as the measure to assess the efficiency of a portfolio strategy. This is
defined by the ratio between the equity premium and the corresponding volatility.
As a result the Sharpe ratio of a portfolio of assets denominated in a single
currency is a function of three elements varying over the time: the risk-less
interest rate of the relevant currency, the expected portfolio return and its
realized volatility.

Being the stocks denominated in Euro since January 1, 1999 (Italian Lira before
then), the interest rate considered is the three month Euribor interbank rate
(Ribor). The annual average values of these rates are reported in the next table
and figure.

Tab. 16 – Annual Average Values EURIBOR 3M (%)

EURIBOR
3 Month
Annual Avg

1990 12.33
1991 12.33
1992 14.31
1993 10.23
1994 8.58
1995 10.52
1996 8.87
1997 6.90
1998 5.00
1999 2.96
2000 4.40
2001 4.26
2002 3.32
2003 2.37

Sample Avg 6.50

Annual Average EURIBOR 3M (RIBOR 3M - till 1998)
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The aim of the figure is to highlight the convergence period towards the
European currency union which has characterized the decade 1992-2002. In
fact, rates move from an average value higher than 14% to an average value
lower than 4% in the last four years, evidencing a rapid change of the local
money market in just ten years time (in nominal terms). This fact has certainly
created the context for a considerable substitution effect between primary asset
classes from the fixed-income to the equity market. This substitution effect
becomes more founded as long as the stocks considered credibly pay dividends
which are persistent and in line with the fixed-income coupons. Therefore,
investors have certainly had a solid rationale to change progressively their
allocation preferences on income revenues from debt coupons to equity
dividends.

Strategies S0 returns have already been considered in the previous section, while
their volatilities are here defined by historical rolling standard deviations on daily
data. S0 returns dispersions vary over the time and across strategies: at any time
the greater the portfolio cardinality, the smaller the corresponding standard
deviation. This is made clear in the next figure, where standard deviations of
three selected strategies – respectively S0(3), S0(9) and S0(15) are compared
with the MIB30 one in the whole decade.

Fig. 19 – Returns Standard Deviations of MIB30 and Strategies S0
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In this figure the strategy S0(3) shows the largest number of peaks, while the
S0(15) volatility is similar to the MIB30 one with just a half of the index stocks.
The comparison among the strategies themselves is made more effective
defining a simple volatility spread equal to the difference between the strategy
standard deviation and the MIB30 one. A positive (negative) spread at a given
time means the strategy is more (less) volatile than the market. This is reported
in the next figure which gives a clear idea on the role of portfolios diversification
in reducing strategies market risk.
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Fig. 20 – Returns Standard Deviations of  Strategies S0

 with respect to the MIB30 ones
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Beside S0(3) – which displays often a positive spread over time – it is certainly
surprising how both S0(9) and S0(15) exhibit a negative spread in average. That
is, they are less risky than the reference market.38 This means that strategies
with sufficient diversification improve the portfolio efficiency in mean-variance
terms by lower volatility (denominator of the Sharpe ratio), other things equal
(same numerator).

This point is made clearer by distributions and statistics presented in the next
three figures, where spread values are normalized with market volatility to put in
evidence the statistical properties and disregarding the magnitude of the
spreads. The normalization is made by strategies ratios. Any ratio value is the
quotient between the daily returns standard deviations of the strategy and the
ones of the MIB30. This ratio is simply one plus the spread relative to its market
volatility. This property means that this ratio is an affine function of the spread,
which takes only positive values. Ratio03, ratio09 and ratio15 next highlight what
we have observed in the previous figure about spreads. In particular, the last two
evidence the lower volatilities of their corresponding strategies either
quantitatively by the statistics in the box or qualitatively by the distribution. Ratios
means and medians are both less than one for strategies S0(9) and S0(15),
accompanied by lower values of standard deviation and skewness. Quantiles are
reported in the appendix.

                                                                  
38 Assuming the second moment of returns distribution equal to the unique risk factor.
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Fig. 21 – Distribution of the Ratio of Returns Standard Deviations of  Strategy S0(3)
with respect to the MIB30 ones
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Fig. 22 – Distribution of the Ratio of Returns Standard Deviations of  Strategy S0(9)
with respect to the MIB30 ones
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Fig. 23 – Distribution of the Ratio of Returns Standard Deviations of  Strategy S0(15)
with respect to the MIB30 ones
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Since a long-run perspective is considered in this study, we would be interested
to know just the average volatility of any strategy in the whole period and to
compare them with the market. This is what is reported in the next figure where
the returns of different strategies need to be confronted with the MIB30 returns
volatility which is equal to 23.0% in the same period.

Fig. 24 – Returns Standard Deviations of Strategies S0
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As clear from the figure above, portfolios with at least eight stocks realized a
standard deviations of returns lower than the reference market one. Weights are
certainly crucial in this outcome. Nevertheless, this result is surprising because
the larger the cardinality of a portfolio, the smaller its returns volatility as a
measure of corresponding market risk. Therefore, may value stocks be less
volatile in returns than the Italian blue chips? Or, may they be structurally less
correlated than the MIB30 ones? These question are not deepen in this paper.
All the same, the data suggest that strategies returns may be lower than the
market when the portfolio is sufficiently diversified. Note that any volatility
considered is the annualized average value of the sequence of daily returns in
the period.

Once the first two moments on returns are available the Sharpe ratio is known.
These statistics on strategies S0 are reported in the next table, where both
returns and performances are exhibited.

Tab. 17 - Strategies S0 Returns Moments and Sharpe Ratios

So : Returns So D : Performances
So(N) Return Rt St.Dev. Shp Ratio Return Rt St.Dev. Shp Ratio

3 0.123 0.258 0.224 0.212 0.258 0.569
4 0.138 0.273 0.267 0.220 0.273 0.807
5 0.114 0.244 0.201 0.173 0.244 0.712
6 0.154 0.238 0.375 0.215 0.238 0.904
7 0.144 0.234 0.336 0.208 0.234 0.890
8 0.157 0.223 0.412 0.199 0.223 0.891
9 0.173 0.223 0.483 0.229 0.223 1.026

10 0.152 0.220 0.394 0.199 0.220 0.905
11 0.149 0.224 0.376 0.198 0.224 0.885
12 0.132 0.221 0.302 0.188 0.221 0.852
13 0.118 0.219 0.242 0.174 0.219 0.794
14 0.126 0.216 0.281 0.183 0.216 0.844
15 0.129 0.213 0.303 0.174 0.213 0.818

Market 0.091 0.230 0.113 0.094 0.204 0.458
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Sharpe ratios are reported in the next figure. Polinomial interpolations of these
graphs evidence an optimal number of stocks in the strategy closed to ten due to
their highest portfolio fitted values of Sharpe ratios. Note that both curves are
slightly skewed to the left because of the large volatility of the strategies with few
stocks.

Fig. 25 - Sharpe Ratios of Strategies S0
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Mean-variance analysis shows the potential of this class of strategies. Results on
excess-returns are boosted in efficiency terms due to lower market risk. All the
same, this analysis is somehow incomplete because jumps of portfolio volatility
should be considered as a risk factor as long as the new portfolio j –
corresponding to any reallocation – presents larger standard deviations of returns
with respect to j–1.

This part presented strategies S0 with positive realized excess–returns and
performances, and often lower volatilities since an official blue-chips market
exists in the Italian Stock Exchange. Unfortunately, this class of strategies could
not have been implemented in the nineties because the information on future
dividends processed by the rule was not known at every allocation time.
Nevertheless, substituting future dividends with related analysts expectations
allowed us to propose rules which both could have been feasible in the past and
that by this way can be considered for future practice. This is the idea underlying
the next two classes of strategies S1 and S2, both based on expected values on
future dividends. The next presentations follow a path similar to the one
considered for S1(15) to allow to the reader rapid comparisons among different
but homogeneous objects.
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4.2 Strategies S1

This part reports all the results on dividends, returns and performances of the
class of strategies S1 which is the first departure from the benchmark class S0.

Expected Dividend – Price Ratios

The ratios between the expected dividends and the prices of the stocks selected
by the rule of the class S1 are reported here. Similarly from what stated about S0

this description follow the same scheme. Differently, dividends are here expected
values and not realized amounts.

The table below reports the ratios observed in the horizon T (here since 1995)
and it sorts them in values in decreasing order from the top to the bottom. The
last row of the table proposes the arithmetic averages of the fifteen stocks ratios
recorded per every single year to inform us about the trend followed by the mean
over time. Averages available on the left column remind us the magnitude of the
ratios conditional to the position of every single stock in the organized ranking,
while the right column reports the compound returns per stocks position.

It is worth to remind that what is considered here is the behavior of a sequence of
stocks of the MIB30 characterized by the highest ranking. It is not the same
stocks that perform well by preserving the same position in the ranking period by
peroid, but the best qualified positions of generally different stocks that performs
better than the sample. The average ratio of the first half of the stocks in the
MIB30 across the sample of eight years - shorter because the first two years of
the decade miss – corresponds to 2.68% and the capitalization of the average on
dividends is 23.5%.

Tab. 18 – Expected Dividend-Price Ratios of Stocks in Strategy S1(15)

1995 1996 1997 1998 1999 2000 2001 2002 Avg C Rt
1 4.39% 4.17% 5.07% 3.48% 3.30% 4.75% 4.09% 4.09% 4.17% 39%
2 3.79% 3.96% 4.12% 3.43% 3.21% 3.17% 3.65% 3.97% 3.66% 33%
3 3.51% 3.91% 3.34% 3.20% 2.84% 3.16% 3.62% 3.96% 3.44% 31%
4 2.39% 2.86% 3.26% 3.19% 2.62% 3.07% 3.20% 3.41% 3.00% 27%
5 2.33% 2.86% 3.13% 3.08% 2.54% 2.82% 3.07% 3.31% 2.89% 26%
6 2.18% 2.84% 3.06% 2.87% 2.51% 2.75% 2.82% 3.30% 2.79% 25%
7 2.16% 2.64% 3.02% 2.60% 2.47% 2.69% 2.76% 3.19% 2.69% 24%
8 2.11% 2.62% 2.89% 2.58% 2.34% 2.29% 2.72% 3.01% 2.57% 23%
9 2.02% 2.39% 2.85% 2.53% 2.23% 2.37% 2.59% 2.94% 2.49% 22%

10 1.75% 2.16% 2.69% 2.48% 2.08% 2.34% 2.50% 2.87% 2.36% 21%
11 1.70% 2.11% 2.50% 2.39% 2.00% 2.29% 2.45% 2.82% 2.28% 20%
12 1.56% 1.97% 2.25% 2.36% 1.77% 2.25% 1.97% 2.73% 2.11% 18%
13 1.50% 1.83% 2.24% 2.15% 1.74% 2.05% 1.91% 2.49% 1.99% 17%
14 1.48% 1.61% 2.12% 2.07% 1.61% 1.98% 1.89% 2.39% 1.89% 16%
15 1.36% 1.60% 2.01% 1.76% 1.57% 1.89% 1.83% 2.34% 1.79% 15%

0.02 0.03 0.03 0.03 0.02 0.03 0.03 0.03 2.68% 23.5%

Expected dividends are considerably different from the realized values registered
in the sample and reported before. (Cf. next two figures.) In particular, the
greatest expected values are by far lower than the largest realized dividends
seen before. Expectations approaching a tenth of the value of the firm are never
the case in a consensus average and the heterogeneity of expected values
among analysts is sometimes strong and lost in arithmetic averages. Statistics
different from the mean of the sample may be profitably considered and possibly
preferred to improve forecasting outcomes. This is left for future work.
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Fig. 26A – Dividend-Price Ratios of Stocks in Strategy S1(15)
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Fig. 26B – Dividend-Price Ratios of Stocks in Strategy S1(15)
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The dividend-price ratios plotted in the last two figures evidence how the volatility
of stocks prices – larger than expectations on dividends – affected the ratios
behavior over time. This is made clear in the very last figure where some of the
lowest ratios refer to 1998 and 1999 due to the greatest stocks prices in the
period. Larger values are evident in the previous and following years. The
statement works because analysts’ expectations refer to dividends and not to
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ratios. Therefore, the dividend-price ratios dynamics always reflect to some
extent the price behavior over time.

The impact of prices on the dividend-price ratio – which is the selecting aspect of
the strategy – can certainly be seen as a drawback of this methodology, although
it is very well known. Consequent pros and cons are forwarded to the final
section.

Gaps between average annual ratios determine differences among several
compound returns over the horizon, which are smaller than those previously
illustrated. The path followed by single stocks is presented in the next table and
graphed in the subsequent figure.

Tab. 19 – Compound Return of Dividend Yields Time Series of Stocks in S1(15)

S1 C Rt 1995 1996 1997 1998 1999 2000 2001 2002
1 0,04 0,09 0,14 0,18 0,22 0,28 0,33 39%
2 0,04 0,08 0,12 0,16 0,20 0,24 0,28 33%
3 0,04 0,08 0,11 0,15 0,18 0,22 0,26 31%
4 0,02 0,05 0,09 0,12 0,15 0,19 0,22 27%
5 0,02 0,05 0,09 0,12 0,15 0,18 0,22 26%
6 0,02 0,05 0,08 0,11 0,14 0,17 0,21 25%
7 0,02 0,05 0,08 0,11 0,14 0,17 0,20 24%
8 0,02 0,05 0,08 0,11 0,13 0,16 0,19 23%
9 0,02 0,04 0,07 0,10 0,13 0,15 0,18 22%

10 0,02 0,04 0,07 0,09 0,12 0,14 0,17 21%
11 0,02 0,04 0,06 0,09 0,11 0,14 0,16 20%
12 0,02 0,04 0,06 0,08 0,10 0,13 0,15 18%
13 0,02 0,03 0,06 0,08 0,10 0,12 0,14 17%
14 0,01 0,03 0,05 0,07 0,09 0,11 0,13 16%
15 0,01 0,03 0,05 0,07 0,09 0,11 0,13 15%

Avg 0,02 0,04 0,07 0,10 0,12 0,15 0,18 24%

Fig. 27 – Compound Return of Dividend Yields
Time Series of Stocks in S1(15)
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Once again, the amounts accrued by dividend compounding over time reflect
nominal growth of capital. Capital fluctuations due to relevant market risk
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exposure of strategies are presented in the next part. The path followed by
strategies is then reported in the next table and figure. Trends over time are
smoother either among strategies S1(N) or across time due to portfolio
diversification. Still, the trade–off between value and diversification indicates a
compromise between small and large portfolios. Next, excess-returns and
excess-performances for this class of strategies will respectively present ex-post
optimal ex-dividend portfolios and cum-dividend ones.

Tab. 20 – Compound Return of Dividend Yields Time Series of Strategies S1

S1(N) 1995 1996 1997 1998 1999 2000 2001 2002 Avg Cap'n
3 0.0390 0.0402 0.0418 0.0337 0.0311 0.0369 0.0379 0.0401 3.8% 34%
4 0.0352 0.0373 0.0395 0.0332 0.0299 0.0354 0.0364 0.0386 3.6% 32%
5 0.0328 0.0355 0.0378 0.0328 0.0290 0.0340 0.0353 0.0375 3.4% 31%
6 0.0310 0.0343 0.0366 0.0321 0.0284 0.0329 0.0341 0.0367 3.3% 30%
7 0.0296 0.0332 0.0357 0.0312 0.0278 0.0320 0.0332 0.0360 3.2% 29%
8 0.0286 0.0323 0.0349 0.0305 0.0273 0.0309 0.0324 0.0353 3.2% 28%
9 0.0277 0.0314 0.0341 0.0300 0.0267 0.0301 0.0317 0.0346 3.1% 27%

10 0.0266 0.0304 0.0334 0.0295 0.0261 0.0294 0.0310 0.0341 3.0% 27%
11 0.0258 0.0296 0.0327 0.0289 0.0256 0.0288 0.0304 0.0335 2.9% 26%
12 0.0249 0.0287 0.0318 0.0285 0.0249 0.0283 0.0295 0.0330 2.9% 25%
13 0.0241 0.0279 0.0311 0.0280 0.0243 0.0277 0.0287 0.0324 2.8% 25%
14 0.0235 0.0271 0.0304 0.0274 0.0237 0.0271 0.0280 0.0318 2.7% 24%
15 0.0228 0.0264 0.0297 0.0268 0.0232 0.0266 0.0274 0.0312 2.7% 24%

Avg 0.0286 0.0319 0.0346 0.0302 0.0268 0.0308 0.0320 0.0350 3.12% 27.9%

Fig. 28 – Compound Return of Dividend Yields
Time Series of Strategies S1
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Strategies dividend-price ratios are displayed in the next couple of figures. The
first one shows once more the effect of diversification by a smoother distribution
of ratios among strategies for every single year, while the second figure shows
the impact of stocks prices behavior on ratios characterized by a trend with
doldrums explained above. Links to interest and inflation rates are reported in a
separate section of the appendix.
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Fig. 29A – Dividend-Price Ratios of Strategies S1
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Fig. 29B – Dividend-Price Ratios of Strategies S1
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Excess-Returns

The strategy S1(15) matured a simple return equal to 221,4% – higher than the
MIB30 Index (138,9%) – with a resulting positive excess-return equal to 82.6%
on the horizon T. The returns for the entire class of strategies S1 are reported in
the first table below. Stocks annual returns for every year are reported in
columns and the instructions given before about the benchmark S0 are still valid
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and therefore not repeated here. The sample on S1 consists of eight years –
instead of ten as for the benchmark class – because expectations on dividends
are available since 1995. To keep comparing strategies returns and
performances with respect to the same market’s ones we assume that in the first
two years any strategy S1(N) tracks the market (zero excess-return). This
assumption is neutral on excess returns and performances. Nevertheless,
annualized returns and performances are calculated on the effective period of
eight years.

Tab. 21 – Annual Stocks Returns and Excess-Returns of Strategy S1(15)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

1 -0.15 -0.10 0.15 0.35 0.95 0.60 -0.30 0.10
2 -0.01 0.04 0.29 0.07 0.02 0.42 0.03 -0.49
3 0.11 -0.01 0.83 0.55 -0.03 0.25 -0.19 -0.22
4 -0.17 0.54 2.28 0.13 1.21 0.23 -0.52 -0.20
5 -0.06 0.54 0.67 0.70 0.01 0.14 -0.49 0.21
6 0.23 -0.27 0.78 0.10 -0.01 -0.09 -0.45 -0.15
7 -0.15 -0.11 0.39 0.49 0.02 -0.23 -0.31 0.08
8 0.01 0.37 0.44 0.16 -0.13 1.00 -0.21 -0.23
9 0.00 0.00 0.23 0.51 0.26 0.60 -0.21 -0.28

10 -0.01 -0.05 0.58 0.12 0.92 0.02 -0.32 -0.29
11 0.01 0.53 0.25 0.38 0.00 1.00 0.11 -0.54
12 -0.05 -0.41 0.23 0.91 0.38 0.00 -0.19 -0.55
13 -0.14 0.14 0.33 -0.25 -0.12 0.04 -0.01 -0.12
14 -0.34 -0.25 0.70 0.49 -0.19 -0.15 -0.33 -0.18
15 -0.16 -0.16 1.32 0.52 0.76 0.25 -0.05 -0.12

B15 0.46 0.01 -0.06 0.05 0.63 0.35 0.27 0.27 -0.23 -0.20 221.4%
MIB30 0.46 0.01 -0.04 0.11 0.59 0.41 0.22 0.02 -0.26 -0.26 138.9%
Extra 0.00 0.00 -0.02 -0.06 0.04 -0.06 0.05 0.26 0.03 0.06 82.6%

Singular stocks returns are not so persistently linked to their rank because the
highest dividend-price ratios are hardly ever the best performers in the period.
Once again, portfolio returns are not necessarily improved decreasing the
relative number of stocks (picking the best stocks). As a result a monotone
relationship between a single stock return and its dividend-price ratio is still
empirically implausible for single returns because of the core effect previously
stated.

The bottom line of the table above constitutes the starting point of the next one
which reports the annual excess-returns on the top half and the compound ones
at the bottom. These strategies returns are evidenced in table in bold and they
clearly display the core effect. The Horizon Excess-Return (H Ex Rt) ranges from
a minimum of 76% by S1(14) to a maximum of 258% for S1(5) presenting a
pattern across strategies which exhibits a monotone property between the
excess-return of a strategy and its cardinality. In fact, moving from S1(5) towards
the first half of the market S1(15) there exists a pretty regular downward trend as
from the following table.
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Tab. 22 – Horizon Excess-Returns of Strategies S1 (at time T)
S1 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 H Ex Rt

3 0.02 -0.13 -0.17 -0.08 0.09 0.41 0.11 0.06 100%
4 -0.01 0.01 0.30 -0.13 0.32 0.36 0.02 0.06 239%
5 -0.01 0.09 0.26 -0.05 0.21 0.31 -0.03 0.14 258%
6 0.03 0.01 0.25 -0.09 0.14 0.24 -0.06 0.14 165%
7 0.01 -0.02 0.18 -0.07 0.09 0.17 -0.06 0.16 117%
8 0.02 0.01 0.14 -0.09 0.03 0.27 -0.04 0.15 130%
9 0.02 0.00 0.09 -0.07 0.03 0.31 -0.03 0.13 129%

10 0.02 -0.02 0.08 -0.09 0.10 0.28 -0.03 0.11 118%
11 0.02 0.02 0.04 -0.09 0.07 0.34 0.00 0.08 138%
12 0.02 -0.02 0.01 -0.04 0.08 0.31 0.01 0.05 111%
13 0.01 -0.02 -0.01 -0.08 0.05 0.29 0.03 0.05 89%
14 -0.01 -0.04 -0.01 -0.07 0.01 0.26 0.02 0.06 61%
15 -0.02 -0.10 -0.04 -0.06 0.05 0.26 0.03 0.06 83%

Tab. 23 – Compound Excess-Returns of Strategies S1

S1
ExRt C Ex Rt H Ex Rt

3 0.00 0.00 0.02 -0.11 -0.26 -0.32 -0.26 0.04 0.16 22% 100%
4 0.00 0.00 -0.01 -0.01 0.29 0.12 0.47 1.00 1.03 115% 239%
5 0.00 0.00 -0.01 0.07 0.35 0.28 0.55 1.03 0.97 125% 258%
6 0.00 0.00 0.03 0.05 0.30 0.18 0.34 0.66 0.57 78% 165%
7 0.00 0.00 0.01 -0.01 0.17 0.09 0.19 0.39 0.31 53% 117%
8 0.00 0.00 0.02 0.03 0.18 0.07 0.11 0.41 0.35 55% 130%
9 0.00 0.00 0.02 0.02 0.11 0.03 0.07 0.39 0.35 52% 129%

10 0.00 0.00 0.02 0.00 0.08 -0.02 0.08 0.38 0.33 48% 118%
11 0.00 0.00 0.02 0.05 0.09 -0.01 0.06 0.43 0.43 54% 138%
12 0.00 0.00 0.02 0.00 0.00 -0.03 0.04 0.37 0.38 44% 111%
13 0.00 0.00 0.01 -0.01 -0.02 -0.10 -0.06 0.21 0.24 31% 89%
14 0.00 0.00 -0.01 -0.05 -0.06 -0.13 -0.12 0.11 0.13 20% 61%
15 0.00 0.00 -0.02 -0.11 -0.15 -0.20 -0.16 0.05 0.08 15% 83%

Avg 0.00 0.00 0.01 -0.01 0.08 0.00 0.10 0.42 0.41 54.8% 133.7%

Annual Horizon Excess-Returns (A H Ex Rt) and the Annual Compound Excess-
Returns (A C Ex Rt) matured by S1 at time T are plot in the next two figures,
where the whole period and annualized returns are reported.

Fig. 30 – Horizon and Compound Excess-Returns of Strategies S1
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Fig. 31 – Horizon and Compound Excess-Returns of Strategies S1
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Both excess-returns patterns are different in values but similar in shape. The
same arguments stated before on excess-returns volatility still hold here.
Dynamics can be inferred in the next figure where compound excess-returns
(C Ex Rt) are graphed across strategies and through time periods in the next
figure.

Fig. 32 – Compound Excess-Returns of Strategies S1
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This surface demands for a slightly different comment with respect to what stated
before about S0. In fact, with the exceptions of the strategies S1(3) and S1(4) the
excess-return clearly shows a monotone trend rather than a humped shaped
pattern characterized by a core effect.

A comparison between strategy S1 excess-returns at maturity and in annual
terms is summarized in the following table, which presents at its bottom the
average values in the period equal to 55% (5.6% in annual terms) and 134%
(11.2%). These averages are slightly higher than – but substantially in line with –
the ones recorded for S0.
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Tab. 24 – Horizon and Compound Excess-
Returns of Strategies S1

S1 C Ex Rt H Ex Rt A C Ex Rt A H Ex Rt
3 22% 100% 2.6% 9.0%
4 115% 239% 10.0% 16.5%
5 125% 258% 10.7% 17.3%
6 78% 165% 7.5% 13.0%
7 53% 117% 5.4% 10.2%
8 55% 130% 5.6% 11.0%
9 52% 129% 5.4% 10.9%

10 48% 118% 5.1% 10.3%
11 54% 138% 5.6% 11.5%
12 44% 111% 4.7% 9.8%
13 31% 89% 3.4% 8.3%
14 20% 61% 2.3% 6.1%
15 15% 83% 1.8% 7.8%

Avg 55% 134% 5.6% 11.2%

Excess-Performances

Following the same scheme considered in the previous presentation on S1

excess-performances, the next two tables start presenting stocks performances,
and strategies horizon (H Ex Rt) with compound (C Ex Rt) excess-performances.
The reference market is still the BCI Performance Index while dividends added to
the corresponding returns are the expected values.

The reason for such a choice is the following. First, it preserves the original
relationship between returns and dividend yields thanks to expected dividends
much less disperse than the realized ones. Second, differences between
realizations and expectations require an appropriate description which
interestingly deserves a dedicated document itself. Third, in this way ex–ante
optimality coincides with ex–post optimality on dividends in portfolio decision
making.

Tab. 25 – Annual Performances of Stocks and Excess–Performances of Strategy S1(15)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

1 -0.11 -0.06 0.20 0.39 0.99 0.65 -0.26 0.14
2 0.03 0.08 0.34 0.11 0.05 0.45 0.07 -0.45
3 0.14 0.03 0.86 0.58 0.00 0.28 -0.15 -0.18
4 -0.14 0.57 2.31 0.16 1.24 0.26 -0.49 -0.17
5 -0.04 0.57 0.70 0.73 0.03 0.16 -0.45 0.25
6 0.26 -0.24 0.81 0.12 0.01 -0.07 -0.42 -0.12
7 -0.13 -0.09 0.42 0.51 0.04 -0.20 -0.28 0.11
8 0.03 0.39 0.47 0.19 -0.10 1.03 -0.18 -0.20
9 0.02 0.03 0.26 0.53 0.29 0.63 -0.18 -0.25

10 0.01 -0.03 0.61 0.14 0.94 0.05 -0.29 -0.26
11 0.02 0.55 0.27 0.40 0.02 1.03 0.14 -0.51
12 -0.03 -0.39 0.25 0.94 0.40 0.02 -0.17 -0.53
13 -0.13 0.16 0.35 -0.23 -0.10 0.06 0.01 -0.10
14 -0.32 -0.24 0.72 0.51 -0.18 -0.13 -0.32 -0.16
15 -0.14 -0.14 1.34 0.54 0.78 0.27 -0.04 -0.09

B15 0.42 0.04 -0.04 0.08 0.66 0.38 0.29 0.30 -0.20 -0.17 290.7%
Perform 0.42 0.04 -0.04 0.16 0.62 0.43 0.25 0.08 -0.24 -0.21 204.3%
Extra 0.00 0.00 0.01 -0.08 0.04 -0.06 0.05 0.22 0.03 0.05 86.4%
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Tab. 26 – Horizon Excess–Performances of Strategies S1 (at time T)

S1 D 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 H Ex Rt
3 0.07 -0.09 -0.12 -0.05 0.12 0.46 0.15 0.10 140%
4 0.02 0.05 0.34 -0.10 0.35 0.39 0.05 0.10 311%
5 0.02 0.13 0.29 -0.02 0.24 0.34 0.01 0.18 327%
6 0.06 0.04 0.28 -0.06 0.16 0.27 -0.02 0.17 208%
7 0.04 0.01 0.21 -0.04 0.11 0.20 -0.02 0.20 145%
8 0.04 0.04 0.17 -0.06 0.06 0.30 -0.01 0.18 159%
9 0.04 0.03 0.12 -0.04 0.06 0.33 0.00 0.16 154%

10 0.04 0.01 0.11 -0.07 0.12 0.30 -0.01 0.14 140%
11 0.04 0.05 0.07 -0.06 0.09 0.37 0.03 0.11 161%
12 0.04 0.00 0.03 -0.01 0.10 0.33 0.03 0.08 126%
13 0.03 0.00 0.01 -0.06 0.07 0.31 0.05 0.08 98%
14 0.01 -0.02 0.02 -0.05 0.03 0.28 0.04 0.08 73%
15 0.00 -0.08 -0.02 -0.04 0.06 0.28 0.05 0.09 86%

Tab. 27 – Compound Excess–Performances of Strategies S1 (at time T)
ExRt C Ex Rt H Ex Rt

3 0.00 0.00 0.07 -0.03 -0.14 -0.18 -0.08 0.34 0.54 69% 140%
4 0.00 0.00 0.02 0.07 0.44 0.29 0.74 1.42 1.55 180% 311%
5 0.00 0.00 0.02 0.15 0.49 0.46 0.81 1.43 1.44 188% 327%
6 0.00 0.00 0.06 0.10 0.41 0.32 0.54 0.95 0.90 122% 208%
7 0.00 0.00 0.04 0.04 0.27 0.22 0.36 0.62 0.58 90% 145%
8 0.00 0.00 0.04 0.08 0.27 0.19 0.26 0.64 0.61 90% 159%
9 0.00 0.00 0.04 0.07 0.19 0.14 0.21 0.61 0.61 86% 154%

10 0.00 0.00 0.04 0.05 0.16 0.09 0.22 0.59 0.58 80% 140%
11 0.00 0.00 0.04 0.09 0.17 0.10 0.20 0.63 0.68 86% 161%
12 0.00 0.00 0.04 0.04 0.07 0.06 0.16 0.55 0.60 73% 126%
13 0.00 0.00 0.03 0.03 0.04 -0.02 0.04 0.37 0.44 56% 98%
14 0.00 0.00 0.01 -0.02 0.00 -0.05 -0.02 0.25 0.30 41% 73%
15 0.00 0.00 0.00 -0.08 -0.10 -0.13 -0.08 0.18 0.24 34% 86%

Avg 0.00 0.00 0.03 0.05 0.17 0.11 0.26 0.66 0.70 92.0% 163.8%

The patterns of Annual Horizon (A H Ex Rt) and Annual Compound (A C Ex Rt)
excess-performances are reported in the next figure, where the two curves
emphasise a) to which extent dividends boosted the relative performances of the
smallest S0 portfolio strategies, characterised by the highest dividends paid, b)
the consequent downward trend which is almost linear, and c) the relatively small
variability of the strategies excess-performances around their fitted values.

Fig. 33 – Horizon and Compound Excess- Performances of Strategies S1
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Fig. 34 – Horizon and Compound Excess- Performances of Strategies S1

(Annualized)
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The compound excess-performance (C Ex Rt) dynamics is drawn in the next
figure where diverse returns among different strategies looks larger than
compound excess-returns due to dividend reinvestments involved in every single
strategy, period after period. The overwhelming result is that any strategy
matured a strictly positive excess-performance in almost any considerable period
of time in the sample. The few exceptions are mainly recognisable on the left
hand side (LHS) of the graph which refers to the portfolio strategies with the
smallest cardinality in the very first periods. This is clear also from the figure
below where a different colour indicates the region of local portfolios
underperformance.

Fig. 35 – Compound Excess-Performances of Strategies S1
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A core effect is evident with a critical number of stocks slightly lower than ten.
This is clear in the previous table and in the following figure. The figure presents
an excess-performance surface which surprisingly lies almost entirely in the
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upper positive half of the space, which provides the most effective visual impact
of the S1 ability to outperform the market over time.

Compound excess-performance values plotted in the previous figure are reported
in the next table. The first two columns on the LHS show the values previously
graphed on the excess-returns and excess-performance, while the subsequent
two on the RHS report their corresponding annualized returns. Once again, S1 D
in figures and tables is the same strategy S1 plus realized dividends which
returns are by definitions performances. Differently from S0 – where dividends
considered by the rule were the same values involved in performances
calculations – S1 selects its stocks based on expected value on their future
dividends while the corresponding but generally different from values effectively
paid which are then employed in performance evaluation. This statement is
always the case for any further strategy based on expected dividends such as S2.

Tab. 28 – Compound Excess – Returns and Excess –
Performances of Strategies S0

S1 D C Ex Rt H Ex Rt C Ex Rt H Ex Rt
3 69% 140% 6.8% 11.6%
4 180% 311% 13.7% 19.3%
5 188% 327% 14.1% 19.9%
6 122% 208% 10.5% 15.1%
7 90% 145% 8.3% 11.9%
8 90% 159% 8.4% 12.6%
9 86% 154% 8.1% 12.4%

10 80% 140% 7.7% 11.5%
11 86% 161% 8.1% 12.7%
12 73% 126% 7.1% 10.7%
13 56% 98% 5.7% 8.9%
14 41% 73% 4.4% 7.1%
15 34% 86% 3.8% 8.1%

Avg 92% 164% 8.2% 12.5%

As expected, similarly to S0, the gap between the downward sloping curve of
excess-performances and the humped shaped one of excess-returns increases
as long as the number of stocks in the portfolio decreases. That is, the smaller
the number of stocks in the strategy, the larger the average gap due to the
increasing weight in performance due to dividends accrual. This is because the
dividend-price ratio not only is the relevant aspect of the selecting rule of any
strategy, but also the indicative yield that will be added to returns. Differently from
S0 , strategies S1 do not exhibit strong differences with the two exceptions
mentioned before S1(3) and S1(4) which are the smallest portfolios of the class
S1.



Strategies based on dividends in the italian stock exchange

56

4.3 Strategies S2

This part reports all the results on dividends, returns and performances of the
class of strategies S2 which is the second departure from the benchmark class
S0.

Expected Dividend – Price Ratios

The ratios between the expected dividends and the prices of the stocks selected
by the rule of the class S2 are based on the same expected dividends already
presented for the class S1. It follows that ratios’ distributions purely reflect
different stocks’ prices involved – due to the diverse statistics P’ and P’’ defined
in the previous section. For this reason, most of the considerations stated for S1

are still valid here and excess-performances once more will embed the same
expected values.

Excess-Returns

The strategy S2(15) matured a simple return equal to 217,9% - much higher than
the MIB30 Index (138,9%) – with a resulting positive excess-return equal to
79.1% on the horizon T.39 Assumptions stated on strategies S1 still hold. Returns
for strategies S2 are reported in the following table.

Tab. 29 – Annual Returns of Stocks and Excess-Returns of Strategy S2(15)
Stks 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

1 0.11 -0.25 0.47 0.23 0.55 0.32 0.01 -0.35
2 0.54 -0.05 0.29 0.54 -0.05 0.27 -0.16 -0.20
3 -0.21 0.15 0.15 0.12 -0.19 0.28 -0.19 -0.55
4 0.12 0.31 2.13 0.12 -0.08 -0.07 -0.11 0.09
5 0.04 -0.11 0.82 0.25 0.00 0.39 -0.21 -0.28
6 -0.40 -0.01 0.23 0.73 0.00 0.22 -0.30 -0.54
7 -0.05 0.54 0.68 0.35 0.00 0.27 -0.35 -0.11
8 -0.20 0.75 0.24 -0.25 -0.06 0.04 0.11 -0.03
9 -0.08 -0.11 0.57 0.74 1.23 1.00 -0.31 0.07

10 -0.03 -0.14 0.16 0.15 0.08 0.28 -0.48 -0.23
11 0.17 0.03 0.78 0.38 -0.06 -0.23 -0.45 -0.33
12 -0.08 0.82 0.70 0.91 0.30 0.36 -0.19 -0.36
13 0.09 0.02 0.23 0.46 0.13 -0.11 -0.34 0.22
14 -0.18 -0.16 1.32 0.25 1.23 0.34 -0.01 -0.28
15 -0.16 -0.26 0.09 0.31 0.45 0.27 -0.20 -0.56

S2(15) 0.46 0.01 -0.02 0.10 0.59 0.35 0.23 0.24 -0.21 -0.23 217.9%
MIB30 0.46 0.01 -0.04 0.11 0.59 0.41 0.22 0.02 -0.26 -0.26 138.9%
Excess 0.00 0.00 0.02 -0.01 0.00 -0.06 0.01 0.22 0.05 0.03 79.1%

The relationship between a single stock return and its dividend-price ratio is
monotone but actually reversed in the sample. That is, the smaller the portfolio,
the lower the average of the excess returns observed. Which is different from
what we have seen in the previous two classes. This can be easily noticed in the
next tables and the following figures.

                                                                  
39 Numbers are truncated and may not sum up apparently.
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Tab. 30 – Annual Performances of Stocks and Excess–Returns of Strategy S2(15)
S2 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 H Ex Rt

3 0.19 -0.16 -0.28 -0.11 -0.12 0.27 0.15 -0.11 -22%
4 0.18 -0.07 0.17 -0.16 -0.17 0.18 0.15 0.01 86%
5 0.16 -0.10 0.18 -0.16 -0.18 0.22 0.13 0.00 69%
6 0.08 -0.11 0.09 -0.08 -0.19 0.22 0.10 -0.04 18%
7 0.06 -0.03 0.09 -0.08 -0.19 0.22 0.07 -0.02 36%
8 0.04 0.05 0.04 -0.15 -0.20 0.20 0.11 0.01 39%
9 0.03 0.02 0.03 -0.10 -0.07 0.29 0.09 0.05 107%

10 0.03 0.00 -0.01 -0.11 -0.08 0.28 0.06 0.05 69%
11 0.04 -0.01 0.00 -0.10 -0.09 0.23 0.04 0.04 49%
12 0.04 0.05 0.01 -0.05 -0.08 0.24 0.04 0.02 78%
13 0.04 0.04 -0.02 -0.05 -0.08 0.21 0.03 0.06 77%
14 0.03 0.02 0.04 -0.05 0.00 0.22 0.05 0.05 103%
15 0.02 -0.01 0.00 -0.06 0.01 0.22 0.05 0.03 79%

Tab. 31 – Compound Excess– Returns of Strategies S2 (at time T)

ExRt C Ex Rt H Ex Rt
3 0.00 0.00 0.19 0.00 -0.28 -0.37 -0.44 -0.29 -0.18 -27% -22%
4 0.00 0.00 0.18 0.10 0.29 0.08 -0.10 0.07 0.23 24% 86%
5 0.00 0.00 0.16 0.04 0.24 0.04 -0.15 0.04 0.18 18% 69%
6 0.00 0.00 0.08 -0.04 0.05 -0.03 -0.21 -0.04 0.06 1% 18%
7 0.00 0.00 0.06 0.03 0.13 0.04 -0.16 0.03 0.11 9% 36%
8 0.00 0.00 0.04 0.09 0.14 -0.03 -0.23 -0.08 0.02 4% 39%
9 0.00 0.00 0.03 0.05 0.09 -0.02 -0.09 0.18 0.29 35% 107%

10 0.00 0.00 0.03 0.02 0.01 -0.10 -0.17 0.06 0.13 18% 69%
11 0.00 0.00 0.04 0.03 0.04 -0.07 -0.16 0.04 0.08 12% 49%
12 0.00 0.00 0.04 0.09 0.10 0.04 -0.04 0.19 0.24 27% 78%
13 0.00 0.00 0.04 0.08 0.07 0.02 -0.07 0.13 0.17 24% 77%
14 0.00 0.00 0.03 0.05 0.09 0.03 0.02 0.25 0.31 38% 103%
15 0.00 0.00 0.02 0.01 0.01 -0.04 -0.03 0.18 0.24 28% 79%

Avg 0.00 0.00 0.07 0.04 0.07 -0.03 -0.14 0.06 0.14 16.2% 60.7%

A prior would have suggested simply the opposite as confirmed from the
empirical results on S0 and S1 based on P’. On the other hand, this fact reveals to
which extent volatile prices play a crucial role in stocks selection in strategies S2

based on P’’ (average price of  21 observed daily prices of the last year) instead
of P’ (252 observations, that is twelve times P’’ ones). This simple fact informs us
on a) how misleading dividend-price ratios may become for forecasting purposes
if based on a single price observation, and about b) the rationale for a clear
distinction between primitive and derivative data made in our methodology and
motivated in section three of this article.

This argument helps explaining the sudden up and down of returns conditional to
the portfolios number of constituents. (Cf. the next two figures.) Horizon Excess-
Returns (H Ex Rt) ranges from a minimum of – 22% of S2(3) to a maximum of
107% for S2(7) presenting a pattern across strategies which exhibits the
surprisingly upward monotone relationship between the excess-return of a
strategy and its cardinality.
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Fig. 36 – Horizon and Compound Excess-Returns of
Strategies S2 (time T)
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Fig. 37 – Horizon and Compound Excess-Returns of Strategies S2

(Annualized)
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In this case excess-returns are not only different in values but also far from the
previous patterns displayed by S0 and S1. These returns were certainly affected
by their volatility, as it can be realized from the dynamics of the compound
excess-returns (C Ex Rt) graphed – across strategies and through time periods –
in the next two figures.
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Fig. 38A – Compound Excess-Returns of Strategies S2
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The first figure shows the history of excess-returns by several peaks referring
either to negative or positive values and seen from the usual perspective. This
figure joint to the previous two confirms the absence of any core effect for this
class of strategies, differently from S0 and S1. The additional one – looking at the
strategies trends over time – highlights the remarkable effect of stocks prices on
excess-returns by the valley that can be easily recognized at the center of the
following figure. This region refers to most of the strategies S2 in the couple 1998
and particularly 1999, when the deepest relative returns were matured
contemporaneously with the stock market highest values ever recorded in
history.40 Furthermore, this depression separates the positive compound excess-
returns already matured by strategies in the first three years (LHS) from the
newly positive ones which belong to the last three years since 2000 (RHS).

                                                                  
40 Remind that for every year dividends, prices and returns always refer to December 31.

This emphasizes the phenomena in the picture since after only few months in March
2000 the prices started the historical declining.
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Fig. 38B – Compound Excess-Returns of Strategies S2
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This is evident from the V-shape of the surface sections on cardinality which
represent the excess-returns dynamics of single strategies. Note that S2(14) is
the only strategy which recorded a positive compound return for every single year
in the sample, while smaller portfolios of the same class S2 revealed the deepest
negative compound returns in 1998 and 1999.

S2 excess-returns are summarized in the following table, which presents at its
bottom the average compound in the period equal only to 16% (annualized 1.9%)
and the so called horizon which is 61% (6.11%). These averages are much lower
than the ones recorded for both S0 and S1. Tables to allow quick comparisons
among the three classes are available at the end of the section.
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Tab. 32 – Horizon and Compound
Excess-Returns of Strategies S2

S2 C Ex Rt H Ex Rt C Ex Rt H Ex Rt
3 -27% -22% -3.88% -3.00%
4 24% 86% 2.72% 8.07%
5 18% 69% 2.10% 6.79%
6 1% 18% 0.15% 2.10%
7 9% 36% 1.07% 3.91%
8 4% 39% 0.47% 4.21%
9 35% 107% 3.80% 9.54%

10 18% 69% 2.08% 6.80%
11 12% 49% 1.39% 5.08%
12 27% 78% 3.05% 7.50%
13 24% 77% 2.74% 7.36%
14 38% 103% 4.14% 9.26%
15 28% 79% 3.12% 7.56%

Avg 16% 61% 1.90% 6.11%

Excess-Performances

Similarly to S1, S2 selects its stocks based on expected values on future
dividends and it adds them to its returns. Differently from S0 – where dividends
involved in the rule are the same values which calculate performances – S2

selects stocks and figures out performances based on expected dividends (the
same for S1).

S2 results are summarized in the usual format in the next two tables which
present stocks performances, strategies horizon (H Ex Rt) and compound (C Ex
Rt) excess-performances. Strategy S2(15) matured a performance equal to
366.7% and a corresponding excess-performance of 162.4% with respect to the
BCI Performance Index (204.3%).

Tab. 33 – Annual Performances of Stocks and Excess–Performances of Strategy S2(15)

1995 1996 1997 1998 1999 2000 2001 2002
1 0,26 -0,14 0,60 0,26 0,65 0,43 0,11 -0,26
2 0,64 0,04 0,41 0,58 0,04 0,37 -0,07 -0,12
3 -0,13 0,25 0,19 0,18 -0,12 0,36 -0,11 -0,47
4 0,19 0,39 2,19 0,17 -0,03 0,00 -0,04 0,17
5 0,10 -0,04 0,88 0,30 0,05 0,45 -0,15 -0,21
6 -0,34 0,06 0,29 0,78 0,05 0,28 -0,24 -0,46
7 0,00 0,59 0,74 0,40 0,05 0,32 -0,29 -0,04
8 -0,15 0,81 0,30 -0,20 -0,01 0,09 0,16 0,03
9 -0,04 -0,06 0,62 0,79 1,25 1,05 -0,26 0,13

10 0,00 -0,09 0,22 0,19 0,10 0,32 -0,43 -0,17
11 0,21 0,08 0,83 0,42 -0,04 -0,19 -0,40 -0,27
12 -0,05 0,86 0,72 0,95 0,31 0,40 -0,14 -0,30
13 0,12 0,06 0,25 0,50 0,14 0,02 -0,29 0,27
14 -0,15 -0,12 1,34 0,29 1,25 0,02 0,03 -0,22
15 -0,13 -0,22 0,11 0,34 0,46 0,02 -0,17 -0,51

B15 0,04 0,16 0,65 0,40 0,28 0,26 -0,15 -0,16 366,7%
BCI PI -0,04 0,16 0,62 0,43 0,25 0,08 -0,24 -0,21 204,3%
Extra 0,08 0,00 0,02 -0,04 0,03 0,19 0,08 0,05 162,4%
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Tab. 34 – Horizon Excess–Performances of Strategies S2 (at time T)

S2 D 1995 1996 1997 1998 1999 2000 2001 2002 H Ex Rt
3 0.23 -0.12 -0.24 -0.08 -0.09 0.31 0.19 -0.07 13%
4 0.22 -0.03 0.21 -0.13 -0.14 0.22 0.19 0.05 154%
5 0.20 -0.07 0.22 -0.13 -0.15 0.25 0.17 0.04 123%
6 0.11 -0.07 0.13 -0.05 -0.16 0.25 0.14 -0.01 51%
7 0.09 0.00 0.13 -0.05 -0.16 0.25 0.11 0.02 69%
8 0.07 0.09 0.07 -0.12 -0.18 0.23 0.14 0.05 67%
9 0.06 0.06 0.07 -0.07 -0.04 0.32 0.12 0.08 149%

10 0.05 0.03 0.02 -0.08 -0.05 0.31 0.09 0.08 96%
11 0.07 0.02 0.04 -0.08 -0.07 0.26 0.07 0.07 67%
12 0.06 0.08 0.04 -0.03 -0.06 0.27 0.07 0.06 100%
13 0.07 0.07 0.02 -0.02 -0.06 0.24 0.06 0.09 97%
14 0.05 0.04 0.07 -0.03 0.02 0.25 0.08 0.08 204%
15 0.04 0.02 0.03 -0.03 0.03 0.25 0.08 0.06 162%

Tab. 35 – Compound Excess–Performances of Strategies S2 (at time T)

S2 D
ExRt C Ex Rt H Ex Rt

3 0.23 0.08 -0.18 -0.25 -0.31 -0.10 0.07 -0.4% 13%
4 0.22 0.18 0.43 0.25 0.08 0.31 0.56 63% 154%
5 0.20 0.12 0.36 0.19 0.01 0.27 0.48 54% 123%
6 0.11 0.03 0.16 0.11 -0.07 0.17 0.33 32% 51%
7 0.09 0.10 0.24 0.18 -0.01 0.24 0.38 40% 69%
8 0.07 0.16 0.24 0.09 -0.10 0.11 0.27 33% 67%
9 0.06 0.11 0.19 0.11 0.06 0.40 0.57 70% 149%

10 0.05 0.08 0.10 0.01 -0.04 0.26 0.38 49% 96%
11 0.07 0.09 0.13 0.04 -0.03 0.23 0.31 40% 67%
12 0.06 0.14 0.20 0.17 0.10 0.40 0.50 59% 100%
13 0.07 0.14 0.16 0.14 0.07 0.33 0.41 54% 97%
14 0.05 0.10 0.17 0.14 0.17 0.46 0.57 70% 204%
15 0.04 0.06 0.10 0.06 0.10 0.38 0.48 57% 162%

Avg 0.10 0.11 0.18 0.10 0.00 0.27 0.41 47.8% 104.1%

The next two figures display the patterns of the Horizon (H Ex Rt) and Compound
excess-performances (C Ex Rt) matured at time T and their respective
annualized values (A H Ex Rt) and (A C Ex Rt). Any measure preserves the
upward trends evidenced by the relative returns of S2. That is, adding the
dividend to the annual return time after time till maturity the performance does
not catch up the largely positive excess-performances recorded for the strategies
S0 and S1 with few stocks. In particular, S2(3) is the only strategy which recorded
a negative compound excess-return at maturity due to lower portfolio
diversification, while any other strategy of this class matured in the same period
of time an excess-performance between 3% and 7%.
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Fig. 39 – Horizon and Compound Excess–Performances of
Strategies S2 (at time T)
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Fig. 40 – Horizon and Compound Excess–Performances of
Strategies S2 (Annualized)
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The last two figures evidence a very different performance pattern from the ones
seen for both S0 and S1. This is mainly due to the price effect which strongly
characterize returns of this class. Indeed, large equity volatility makes the
difference in stock picking, therefore returns selection. If performances are
relatively low and disperse with respect to the S0 and S1 ones, the impact of P’’ is
even bigger then the more comprehensive P’ when the dynamics is examined.

The compound excess-performance (C Ex Rt) dynamics is drawn in the next two
figures which present the same data but from different perspectives. Single
strategies present compound excess-returns peaks similar to the ones already
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seen for S1, but with much lower excess-performances. Indeed, most of these
values are between 0.40 (40%) and 0.70 which are considerably smaller than the
S1 values in the range 1.00 – 2.00. Nevertheless, these results on S1 are
impressive because reveal again the persistence of positive excess-
performances and a core effect.

A core effect is apparently absent in the sample of the first fifteen stocks, but it
actually takes place with a critical number of stocks very close to fifteen. The
smaller the portfolio cardinality, the larger the average gap due to the increasing
weight in performance by greater dividends accrual. The dividend-price ratio not
only is the relevant aspect of the selecting rule of any strategy, but also the
indicative yield that will be added to the underlying returns.

This is in the numbers of the last table and it is made immediate by the following
two figures. They present an excess-performance surface completely different
from the ones of S0 and S1.

Fig. 41 – Compound Excess-Performances of Strategies S2
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Local negative excess-performances are hidden from the previous perspective
and made visible by the next one. Regions of the surface related to negative
values are smaller than those showed for excess-returns due to dividends
accrual. This figure clearly shows how six out of thirteen strategies
underperformed the reference market at December 31st 1999 (Cf. previous
table).
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Fig. 42 – Compound Excess-Performances of Strategies S2
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Compound excess-performances plotted in the previous figure are summarised
in the next table and compared with the correspondent horizon ones. The first
two columns on the LHS show the values previously graphed on the excess-
returns and excess-performance, while the subsequent two on the RHS report
their corresponding annualized returns.

Tab. 36 – Compound Excess – Returns and Excess –
Performances of Strategies S2

S2 D C Ex Rt H Ex Rt A C Ex Rt A H Ex Rt
3 -0.4% 13% -0.1% 1.6%
4 63% 154% 6.3% 12.3%
5 54% 123% 5.5% 10.6%
6 32% 51% 3.5% 5.3%
7 40% 69% 4.3% 6.8%
8 33% 67% 3.6% 6.6%
9 70% 149% 6.9% 12.1%

10 49% 96% 5.1% 8.8%
11 40% 67% 4.3% 6.6%
12 59% 100% 5.9% 9.1%
13 54% 97% 5.5% 8.8%
14 70% 204% 6.9% 14.9%
15 57% 162% 5.8% 12.8%

Avg 48% 104% 4.9% 8.9%

The impact of dividends in performances is immediate by the difference of
arithmetic averages at the bottom of the table. (As usual, S2 D either in figures or
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tables is the same class S2 plus expected dividends which returns define
performances.)

Tab. 37 – Compound Excess – Returns and Excess –
Performances of Strategies S2

S2 S2 D S2 S2 D
A H Ex Rt A H Ex Rt A C Ex Rt A C Ex Rt

3 -3.0% 1.6% -3.9% -0.1%
4 8.1% 12.3% 2.7% 6.3%
5 6.8% 10.6% 2.1% 5.5%
6 2.1% 5.3% 0.2% 3.5%
7 3.9% 6.8% 1.1% 4.3%
8 4.2% 6.6% 0.5% 3.6%
9 9.5% 12.1% 3.8% 6.9%

10 6.8% 8.8% 2.1% 5.1%
11 5.1% 6.6% 1.4% 4.3%
12 7.5% 9.1% 3.1% 5.9%
13 7.4% 8.8% 2.7% 5.5%
14 9.3% 14.9% 4.1% 6.9%
15 7.6% 12.8% 3.1% 5.8%

Avg 5.8% 8.9% 1.8% 4.9%

Annualized compound excess-returns are then plotted in the last figure. The
curves evidence a) the core effect close to fifteen stocks and b) the average
return per single strategy. The spread between the two curves decreses as long
as the cardinality increase, by definition portfolio construction. Neverthless, the
average excess-performance improves as cardinality increases till an annualized
value close to 6% for S2(15).

Fig. 43 – Compound Excess – Returns and Excess – Performances of
Strategies S2
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4.4 Wrap up
Results reported individually in the previous section are collected here to make
possible comparisons among the classes of strategies considered.

Horizon excess-returns and excess-performances of classes S0 , S1 and S2 are
collected in the following two tables referring respectively to the realized values
at time T (H ExRt) and their corresponding annualized values (A H ExRt).
Remember that annualized values are calculated on ten years for the benchmark
S0 and eight years for S1 and S2.

Tab. 38 – Horizon Excess–Returns and Excess–
Performances of S0, S1 and S2 (time T)

H Ex Rt S0 S1 S2 S0 D S1 D S2 D
3 80% 100% -22% 377% 140% 13,4%
4 125% 239% 86% 413% 311% 154%
5 56% 258% 69% 249% 327% 123%
6 181% 165% 18% 430% 208% 51%
7 144% 117% 36% 345% 145% 69%
8 191% 130% 39% 399% 159% 67%
9 253% 129% 107% 474% 154% 149%

10 172% 118% 69% 339% 140% 96%
11 164% 138% 49% 316% 161% 67%
12 105% 111% 78% 220% 126% 100%
13 66% 89% 77% 156% 98% 97%
14 88% 61% 103% 181% 73% 204%
15 99% 83% 79% 206% 86% 162%

Mean 133% 134% 61% 316% 164% 104%
St.Dev. 58% 58% 36% 104% 77% 53%

St.Dev./Mean 43% 43% 59% 33% 47% 51%

Tab. 39 – Horizon Excess–Returns and Excess–
Performances of S0, S1 and S2 (Annualized)

A H Ex Rt S0 S1 S2 S0 D S1 D S2 D
3 6,0% 9,0% -3,0% 16,9% 11,6% 1,6%
4 8,4% 16,5% 8,1% 17,8% 19,3% 12,3%
5 4,5% 17,3% 6,8% 13,3% 19,9% 10,6%
6 10,9% 13,0% 2,1% 18,1% 15,1% 5,3%
7 9,3% 10,2% 3,9% 16,1% 11,9% 6,8%
8 11,3% 11,0% 4,2% 17,4% 12,6% 6,6%
9 13,4% 10,9% 9,5% 19,1% 12,4% 12,1%

10 10,5% 10,3% 6,8% 15,9% 11,5% 8,8%
11 10,2% 11,5% 5,1% 15,3% 12,7% 6,6%
12 7,5% 9,8% 7,5% 12,3% 10,7% 9,1%
13 5,2% 8,3% 7,4% 9,8% 8,9% 8,8%
14 6,5% 6,1% 9,3% 10,9% 7,1% 14,9%
15 7,1% 7,8% 7,6% 11,8% 8,1% 12,8%

Mean 8,5% 10,9% 5,8% 15,0% 12,5% 8,9%
St.Dev. 2,7% 3,2% 3,4% 3,0% 3,8% 3,6%

St.Dev./Mean 31% 29% 59% 20% 31% 41%

The data reported in the last two tables are graphed in the next collection of four
figures. The figures in the first columns on excess-returns suggest that any
strategy composed of approximately fifteen stocks matured similar returns in the
range between 50% and 100% at time T (5% and 10% annualized). Differences
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in returns becomes interestingly larger when strategies of different classes with
same cardinality pick up lower than twelve stocks.

First, the arithmetic averages among strategies of the three classes evidence two
different levels of excess-returns matured by S0 and S1 (both around 133%) and
S2 equal to less than a half (60.7%). These levels may be explained by the
memory of prices contained in statistic P’ which is twelve times more
comprehensive than P’’. Price statistics involved in the ratios give us also the
insight on diverse distributions beside levels.

Second, excess-returns distributions are respectively humped shaped for class
S0, increasing for S1 and decreasing for S2 when portfolios cardinality decreases
towards the minimum of three stocks. (See the two figures in the left hand
column.) Besides the shape, the three distributions evidence three different
levels of optimal cardinality due to core effect. Optimality based on interpolating
curves is reached with the strategy containing nine stocks in S0 , three stocks in
S1 and fifteen stocks in S2.

Fig. 44 – Horizon Excess–Returns and Excess–Performances of S0, S1 and S2
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Although S2 displays a realized optimal diversification with nine stocks (H Ex Rt is
equal to 107%) the fitted curve on all the strategies of this class and reported in
section four highlights the fact that S2 presents the largest heterogeneity of
returns by the greatest standard deviation relative to its mean. This is confirmed
by the statistics at the bottom of the last two tables.
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Comments on levels and distributions of strategies excess-performances are not
far from what stated for excess-returns. The shapes of the distributions are
reported in the two boxes on the right hand column of the last figure, while the
following picture evidences the core effect which is the common feature in all the
last figures.

Fig. 45 – Core Effects in S0, S1 and S2
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The last figure makes clear how both expectations on dividends and prices play a
role in leading excess-returns. First, dividends previously paid by firms led
subsequent expectations on future dividends and so future returns. This is
evidenced by the similarity of excess-returns of classes S0 and S1 based on the
same price P’. Second, prices are decisive in shaping the patterns of strategies
returns at maturity. This is clear from the opposite patterns of S1 and S2 both
based on the same expectations. S1 refers to a wide statistic of prices P’ which
profitably supports portfolio optimality with minimum diversification, while S2

referring to P’’ demands for a larger number of stocks in the portfolio. Therefore,
prices history plays a primary role in a) stocks selection by dividend-price ratio
and b) optimal diversification.

In addition, it confirms also that the item of this research had to be necessarily
the class of strategies and not a single portfolio strategy. That is, optimality
depends on diversification and any single set of rule implying a specific pattern of
excess-returns demands for different portfolio cardinality based on empirics.

Following the same sequence considered for the horizon values, compound
excess-returns and excess-performances of classes S0, S1 and S2 are reported
in the following two tables referring respectively to the realized values at time T
(H ExRt) and their corresponding annualized values (A H ExRt).
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Tab. 40 – Compound Excess–Returns and Excess–
Performances of S0, S1 and S2 (time T)

C Ex Rt S0 S1 S2 S0 D S1 D S2 D
3 37% 22% -27% 155% 69% -0,4%
4 60% 115% 24% 172% 180% 63%
5 26% 125% 18% 104% 188% 54%
6 87% 78% 1% 179% 122% 32%
7 69% 53% 9% 141% 90% 40%
8 94% 55% 4% 167% 90% 33%
9 125% 52% 35% 198% 86% 70%

10 89% 48% 18% 146% 80% 49%
11 81% 54% 12% 134% 86% 40%
12 51% 44% 27% 92% 73% 59%
13 30% 31% 24% 63% 56% 54%
14 42% 20% 38% 74% 41% 70%
15 45% 15% 28% 80% 34% 57%

Mean 64% 55% 16% 131% 92% 48%
St.Dev. 29% 34% 17% 44% 47% 19%

St.Dev./Mean 46% 62% 106% 34% 51% 40%

Tab. 41 – Compound Excess–Returns and Excess–
Performances of S0, S1 and S2 (Annualized)

A C Ex Rt S0 S1 S2 S0 D S1 D S2 D
3 4,0% 2,6% -3,9% 9,8% 6,8% -0,1%
4 6,0% 10,0% 2,7% 10,5% 13,7% 6,3%
5 3,0% 10,7% 2,1% 7,4% 14,1% 5,5%
6 8,1% 7,5% 0,2% 10,8% 10,5% 3,5%
7 6,8% 5,4% 1,1% 9,2% 8,3% 4,3%
8 8,6% 5,6% 0,5% 10,3% 8,4% 3,6%
9 10,7% 5,4% 3,8% 11,5% 8,1% 6,9%

10 8,3% 5,1% 2,1% 9,4% 7,7% 5,1%
11 7,7% 5,6% 1,4% 8,9% 8,1% 4,3%
12 5,3% 4,7% 3,1% 6,7% 7,1% 5,9%
13 3,4% 3,4% 2,7% 5,0% 5,7% 5,5%
14 4,4% 2,3% 4,1% 5,7% 4,4% 6,9%
15 4,8% 1,8% 3,1% 6,1% 3,8% 5,8%

Mean 6,2% 5,4% 1,8% 8,6% 8,2% 4,9%
St.Dev. 2,3% 2,7% 2,1% 2,1% 3,1% 1,9%

St.Dev./Mean 38% 51% 118% 25% 38% 38%

The averages on compound excess-returns provide an alternative measure with
respect to the ones on the horizon values. Persistency of positive excess-returns
affects compound values. This fact entitles the averages in the last tables on
compound items to be representative of a certain regularity of excess-returns
through time. Time is the missing dimension of the four graphs in the last set of
figures because just the final time T is reported. The next set of figures on
compound excess-returns and excess-performances covers the gap mentioned
on dynamics.



Collana Ricerche

71

Fig. 46 – Compound Excess–Returns and Excess–Performances of S0, S1 and S2
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5. Conclusion

This paper has presented portfolio strategies that outperformed the blue chip
market in the Italian Stock Exchange. The methodology proposed in section two
had defined classes of dynamic portfolios which regularly selected the stocks
according to several dividend-price ratios at the end of every calendar year. The
main feature is the idea of class of strategies which has allowed to assess how
diversification largely affects both portfolio return and risk. The methodology was
then evaluted on an entirely new dataset which data have always been based on
accountable and public expectations, dividends and prices, as detailed and
motivated in section three.

The results indicate that dividend-price ratios led most stocks excess returns with
respect to the MIB30 index. This has been the case either considering realized
dividends or expected values (at the numerator of the ratio), and by different
stocks prices statistics (denominator) as reported in section four. The existing
literature on dividend yields mainly focused on the informative content of
dividends conditional to the current observed price. On the other hand this work
evidences how the nature of prices is equally important in explaining returns
simply because statistics based on a large set of past prices have generally
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selected better comparative returns than those picked up by the alternative ratio
based only on the most recent observations on stocks prices (ceteris paribus).

The results indicate also that value strategies have dominated the reference
market by higher returns and lower volatility for any portfolio with at least eight
stocks. This result on portfolio efficiency is based on the mean-variance analysis
reported in paragraph 4.1.

Based on the reported literature this is the first analysis which simultaneusly
studies the impact of both diversification and price besides dividends on the
returns of value strategies. In perspective, robust relationships between value
and capital may certainly constitute a solid rationale for integrating formal rules in
portfolio management with discretion which can not be formally described.
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Legend
Symbols

t = date t
t = period of time between dates t –1 and t
T = time horizon
n = number of periods which span the time horizon
N = number of securities in the portfolio strategy
M = number of securities in the considered market
P it = price (last) of stock i at time t
D it = stock dividend payment
d it = dividend-price ratio of asset i at time t
Et Dt+1 = expected value of the stock dividend payment
Et dt+1 = expected value of the stock dividend-price ratio
Rit = simple return of stock i in period t
1+ R it = gross return of stock i
R mt = market simple return
RP

it = simple performance of stock i in period t
1+ RP

it = gross performance of stock i
Z it = excess return of stock i in period t
ZP

it = excess performance of stock i in period t
S0 = class of strategies based on realized dividends and price P’
S1 = class of strategies based on expected dividends and price P’
S2 = class of strategies based on expected dividends and price P’’
S0(N) = portfolio strategy of the class S0  with N stocks
S1(N) = portfolio strategy of the class S1  with N stocks
S2(N) = portfolio strategy of the class S2  with N stocks

Returns

Ex Rt = Excess-Return
H Ex Rt = Horizon Excess-Return
C Ex Rt = Compound Excess-Return
A H Ex Rt = Annualized Horizon Excess-Return
A C Ex Rt = Annualized Compound Excess-Return
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