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This paper evaluates the empirical properties of the -
mean-Gini (MG) and. the mean-extended  Gini  (MEG)
efficient sets by comparing - their performance to the
mean-variance (MV) portfolio "selection. The ‘analysis
focuses on ' the similarities and differences existing

'-1between.the MV, the MG, and the various MEG efficient

sets. 1In addition, the risk parameter for which the MEG.
efficient set ' is best'supported by the market 'data  is-
estimated. The analysis is carried out with respect to
the Tel-Aviv Stock Exéhange to present empirically a
new approach to.portfolio selection. .(PORTFOLIO THEORY ;
OPTIMAL PORTFOLIO  SELECTION; MEAN-GINI ANALYSIS;
MEAN-EXTENDED GINI; MEAN VARIANCE PORTFOLIO).




-EValuating‘the Mean=-Gini Approach. to Portfolio Selection

1. Introduction

The use of the mean-dini (MG),anc the mean—emtended Cini.(MﬁGl'in
‘risk-analysis uas proposed ‘and developedv by Yitzhaki (1982, f1983);
Recently,- the approach‘ was extendedv to finance'theory and portfolio :
analysis in an article by Shalit and Yitzhaki (198“) Being a statistio
‘ used :mainly in 1ncome inequality. the Gini, as'a measure of disper51on,
has seyeral qualities that.make it a favorable candidate for describing
risk;"The. mean-Gini approach uses, like the mean-variance. (MV), two
summary statistics to charaterize the dlstribution of a risky prospect.
However, because MV analysis requires the perfect knowledge of all
prospectsY probability distribution, it might fail to rank portfolios of
prospects consistently, according to individual 'preferences. On the
) other‘hand, Mean?Gini’analysis also provides’ necessary‘ conditions’ for
stochastic vdominance- and: thus is‘appealing to investigators becausé it
prevents them from choosing a portfolio which can be considereo

inferior.

In the present‘ paper, we evaluate empirically the mean—Gini'and_
mean-extended Gini methods, compare them to mean—variance analysis,“and
appraise .their’-respective 'merits;.»This type of analysis” has ~'been
per formed recently bypBey'and Hdge} (i984) “who .compared the empirical

properties of 'the © MG efficient set. to the mean-variance,




meanesemivariance; and stochastic dominance efficient:sets. ‘lheinvestndy
vtested the ‘penfohmance ofiprespecified possible'portfolios. lhe present
E paper departs from Bey and Howe's approach in two aspectsi Firstly, .We .
find efficient sets of portofllos for ‘the _extended‘ Gini, out more
,impontant ve compare Mo, 'MEG,: and nv efficient iportfolios‘vthat are
obtained from minimizing the,portfolio risk fon given ekpected'rates of
"}‘return using‘anloptimizatiOn algorithm. lt is the first_time that such ai
‘procedure is .usedh»with respect to the mean-Gini and mean-extended,Cini

efficient-Sets.

_- The advantage of the Gini over the variance as a‘”measure ‘of‘

'dispersiOn and riSR has'oeen established by Yitzhaki-(1982). The'Gini;s
vproperties valid for finance theory were analyzed and motivated in ’odr
'previous"article. Here, we present only the main reatures of the‘
,analvsis,'Finst, the MG method‘allows for.the construction *ofu efficient
portfolios that are all~inclnded>in the set of first and second'degree
Astochastic >dominance (FSD and SSD) :portoflios,'fnegardless ~of bthe.
‘probability distribution of the r'eturns.l Second the Gini provides an
intuititive measure of investment risk since the statistic is defined as
 thev expected distance between two possible realizations oflthe prospect
.Qutcome. In the context>ofla portfolio, the interpretation of  the Gini
is. the ’expectedv’difference between the:’neturns’ on two ~dollars of .

' investment randomly drawn from the portfolio. Third the'-Gini ~ecan ‘be :-
extended into a family of statlstics that differ from each other by ‘a.
'single parameter ranging from one ‘to infinity (Yitzhaki 1983) "The value.

of one represents' risk as viewed by a risk—neutral investor while the




:other hextreme;;‘infinity; shows' risk' as: peroeived by *aii maximin
eindiwidual * The exten31on allows for the construction of mean—extended
Gini efficient portfolios that ‘are all 1ncluded i the second degree
| tochastic dominance efficient set Finally. if onelconsiders only the_
';set of probability distributions that' intersecth at‘ moStv'once (for
'iexample,Athhe normalr lognormal. uniform, ,Gamma,('and exponential
distributions), the union of all the MEG éffi¢ie_nt"sets*-beéomesﬁ-” the SSD.

vefficientKSet.i

-:It is important to stress that from a theoretical point of view,
:all the efficient sets obtained by using different parameters of the
; extended Gini are equivalent Hence one cannot conclude without further
."information; which extended Gini is supported by_the data. However.,'if~ ’

;there' exist data on a portfolio chosen oy~the inyestorsr(eig,,“the
' market portfolio) one can ask what efficient set 1is; closest to that“
ﬁportfolio. The extended Gini, whose efficient- setiisfclosest.totthe

By market portfolio, is the one which. is best supported by the data;.fIts ,A

L parameterA representsv the' risk‘ aversion index of ‘a representative

investor ‘in that market."

The»purposerof this paper is~to evaluate the empirical properties
~of 'MQ 'and the MEG efficient sets by comparing their performance to the-
iMV»portfolio selection. In particular we' focus on three issues:
- (1) How similar are MV and MG efficient sets°

(ii)How similar are the different MEG efficient sets°

'(iii)_What can be the risk averse parameter able to characterize the




representative inveetor .in the' stock'market; In other words, fer what.

zparameter, the MEG efficient set is best supported by the data. a

The analysis is performed- Qith respect to the~ Tel-Aviv Stock

iExchange whose aggregate data is- published by the Israell Central Bureau

of Statistlcs. First 1we present the mean Gini method and briefly

motivate ts use. In §3, we analyze the data and the caomp051tion of the

~ MG and MV- DOPthliOS- S4, we determine the risk index by comparing the

- actual market portoflio oomp031tion with the various MEG efficient-

portfolios.'
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2. Mean-Gini Efficient Portfolios

'*pre twb—péfémeter'MG_ pdrthlio ﬁﬁalysis ‘éonsists  of‘ détérmining
‘:assetsr combinaﬁipns  thap'~éhe”réfficien£ invmeaﬂ~Cihi‘Or-meén-exteﬁded.
Giﬁi“répacé. ;witn- that.'respeqf"thé constrdctidn_ off:.MG effiqieﬁt
portfolios is 51m11af-to the method of finding Mv'éfficieht portfolios.
Fof,é given‘ﬁumbér of seéuriﬁies,‘one,séaréhes fér thé'mix of proépedté
that. minimizes thé portfolio'stini (or exténded‘cini) given aﬁ expected

‘rate of return, Mathematically, the optimization problem is stated as

Min": . I'(v)
’x1,..'.‘,XN -

et N e
sgbgect.tofz xiﬂi.’aRO'
. =10 ‘
N :

.and _xi = ‘|_V; xizo'

i=1 e

_wﬁére I'(v) is the extendediGini for a given parameter v, Ri the . average.
return on security i, X, the share of security i in the portfolio, Ry
".thé-required‘average return on the port?olio,"and N the number of.
’securities"availableg' The -extended Gini ~of a portoflio iSYQefihed as

follows:
v = sweovlR o (-F)v, (@)

wheheARp_is the portfolio return, F

, its cumilative distribution and v,
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the‘ extended Gini parameter. .For v =2, Gini's mean difference (the
Gini) ‘is obtained by the following formula:?
T = 2'Cov-ARV’ | : ‘ , - . - Y
y (Ry, Fp(Rp)I. o | S
In other words, the Gini is twice the covariance of . the rahdom' variable
and its cumulativéf prdbability distribution; This 'répresentation is’
' ‘quiie similar to the variance; However, in the case of the Gini, F(Rp)

is'used insteag of the variate itself.

For higher vélues of [v’ Equation (2) ié viewed as‘a‘"weightéd
v covariahce" between ‘the variéie ‘and its :éumﬁlativé:fdistﬁibutidh; the
,highef“v.lbeébmes; 'the >lafger‘ the weights that -are attributeﬁjﬁo'the’
~ lower portions of fhe vafia;e;s distfibution. in thg exfreme vcasé_ where
Ve, the exténded Gini'fefleéts the atfitude towards riék'of-an in;estor
who'céres 6n1y for the léwest realization of the return; in othef; terms
'it'_is the'maximin investor. If, on the other hand, v'is,ciose td i; the
v-, weightsvbecome'equai reflébting ythe riék >at£ipUde of é ‘risk?heﬁtrali
ihdiv}dhal.' Soﬁe;xadditibnal.'light 6n. the .role'of v is shed when one
 ané1yzes'i§s'effect oﬁ the.vnondiversifable‘ risk of. a secuﬁfty in lé
.poftéflid. 'Coﬁsider é, giyeﬁ: portfolio go = (x$;;,,;x8) whose pate.of
"féthn-iS given by Bp = 121 x?Ri,‘wﬁére Ri is the'returnbohbipraépeét i,
Following’ eduation ‘(2), ‘thé extended Gini 6f the poftfo}io iS'éiVen_és }

follows:




N o o | . i{ ,
O(v) = =y 21 xy cov[Rj, (1-Fp)“ _]-

An investigation of Equation (M) reveals that for high values of v, . the"

;‘;indiv1dual performance of prospect i is ,relatively 1mportant when

portfolio returns are low..What matters here is . the covariance between -

"porspect ﬂi 'and the rank of the portfolio, provided that the actual

-portfolio returns are low. On the other hand, if ‘v equals 1, equal

4weights'are‘given‘to the whole,range of‘the portfolio distribution.

For:vav given parameter v, the efficient set of portoflios is found'b
':»by solving problem (1) for different values of RO, The algorithm used in

.this procedure is’ presented.~in the appendix. Although non-lineari
programming techniques applying gradient methods, on the: one hand ,and
piecewise linear programming algorithms, on the other hand, can be used
in the case of v = 2 they are inapplicable when \V differs from 2. Once
: the set of efficient portfolios is determined they can be related to
pthe second stochastic dominance (SSD) efficient set by the following

propositions:

Proposition 1 ‘(Yitzhaki 1982): Ri > ﬁk and ﬁ. - pi (Q)'g.ﬁk - rk(v) are

» necessary condition for portfolio i to dominate portoflio k: according to

SSD rule.'

g Whereas 'the necessary conditions for SD rules. are. used forA any
ojprobability distribution, the sufficient conditions hold for families ‘of

cumulative distributions that . intersect at most one, e.g., the normal




. ‘lognormal, uniform. and Gamma distributionsff,Tne. sufficient= conditions[i

are stated as:

‘fProposition 2:  Let 'Ri and Rkabe two'iprospects with equal’expected

freturn.lAssumebalso that the cumulative distributions ‘ i(R) and. Fk(R):
intersect ‘at most once.'Then Ry - ri(v) > Rk - rk(V) for any v > 1is.a

sufficient condition for: Ri to dominate Rk according to SD rule.

The mean-extended Gini-necessary' condition'-for Svarequires’vthat
there isv no other portfolio in the feasible set such that Prop031t1on 1
holds. In theory. the proposition should be. applied to all portfolios.:'

However, -in practice we can calculate only a finite number of efficient

portoflios. Therefore, for empirioal purposes, the MG and MEG portfolios o

constructed are SD efficient with respect to all portfolios con51dered
‘rThe MEG method,‘althcugh restrictive in thisfcontext, is a twOfparameter
‘model able to construct SD efficient portfolios.* The union of efficient -

pOrtfolios’for'all o is also‘SD efficient..t




3. Data Analysis and[Results

e‘The:data-base consistsiot.eleven asset classes'of stocks andl‘bonds ,
traded on the: Israeli Stock Exchange of Tel- Aviv from January 1977 to
: January 1983 The nominal rates of return on those classes are computed

.on .a‘ monthly basis by the Israeliv Central Bureau of Statistics to
: measure 'theg“total return‘ on’ securities : inclUding 'caSh receipts.
(dividends and interest payments ‘net of taxes), bonuses,. splits, and.
_rights to other shares or options. The nominal rates of return were
adJusted for monthly inflation by the Consumer ‘Price Index and only real
v rates of” return ‘are used: in the present analy31s."The' asset classesfr‘
considered represent a break-down of the entire: Stock Exchange in Israel
"including allvstocks and bonds ‘traded. - The choice for this specific:
’ period Was. dictated‘ by» the publication of the - indices by the Central

‘Bureau of Statistics that started in December 1976 The short period-
'vprevented us. from performing some sensitiv1ty analysis on the data, ourj

- main purpose being to use. the MG method for others to follow.

Throughout the paper, it is assumed that investors" expectations
about - assets -future 'performance are consistent with past returns. This;
ymeans that all available information resides in historical performance*'
which will -be used" by investors to select the porfolios. Although thisy
‘»assumptionAis'restrictive in the sense that it can rule out large
classeS‘>of"assetsl'in an: optimization algorithm, the approach was
maintained to present a simple recipe for the use of mean- Gini analysis.

‘ Hence, -the results ‘obtained are far from definltive and are provided




here as an example.

Summary statistics presented in Table 1 show that the ranking-'of

"prospects according to the Gini is 1dentical to the ranking according to .

' the3bstandard- dev1ation indicating some .similarity“ between the two o

statistics. The highest mean return is obtained for the group of Real
’Estate Firms which also shows one of the largest values of risk 1n1 terms
gof standard~ deviation and Gini The lowest»dispersion accor'ding.vto_thew
‘two statistics is obtained for the Class of Bonds 11nked to the- donsumerd
‘Price Index. The group of Commercial Banks seems to allow for lower risk‘
“(in'S D.'and T) -at hlgh mean return implyingv that 'this class of s
R securities will participate in most >df the required eXpected retukn
portoflios. we also remark that some classes of assets exhibit negative
v monthly mean real rates of return (very close to zero) Thls must not-be
;surprising since one of alternatives of not holding CPI linked Bonds '1s

cash at a real loss equal_tovthe rate of inflation.

‘In Table 2, we show the mean-variance efficient bortfolio sets for’”
: selected exbectedr“rates of return. The. class iof, Commercial ’Bankso”'
participates in all nequiredbexpected return bositions with'21}lzeof the’
'portfolic when the monthly.exoectedbreturn is’O.S%'and;with 80.8%gof ‘theh“
‘bortoflio"wheni the.,retuhni is;:1.94%.° ‘The‘largest expected return is;.
obtained;: jointly with: an: increase in the- pcrtoflio!s "standahd‘
deviation, bye'the‘.groups of;Manufacturing and Real{Bstate Firms. For*a

lower expected return and'lowervrisk, the Class ‘of-'CPI Linked Bonds

forms the bulk of ‘the portfolio. We note that _some assets never




': participate in the optimal portfolio although they are :traded on"the B
7Exchange. We_ suggest. three reasons for. that anomaly to‘the_theory.
i.First, :we use x-post statistics whereas‘ investors .'have ex-ante.i

’venpectations. -Second - not ,all investors use MV analysis nor Vother

optimization methods. (Although with MG and MEG as we will see, ;all

assets enter, at one point or the.other, the efficient portfolio. Third

\the time horizon seems too small for the analysis.

We nowicompare the mean;yariance efficient set uith the mean-qini“
_ efficientj set shown in Table.3.'In general, the Md efficient‘portfolio~
" is_more concentrated in classes of seCurities with relatively higher
'return and relatively lower dispersion such as Commercial BankStrThe’
jimean-Gini criterion is also a' better. discriminator 'than ‘MV "since it

vforces the- 1nclusion _of more Real Estate Firms and less Manufacturing

iy 'Flrms securities, the first having a r/R ratio of 2 59 vs 3 18 for ‘the.

second. ~The importance of the Manufacturing Firms in the MV efficient
set seems ‘to be rooted in its lower correlation, coefficient with,’the
Commerc ial Banks’.that’rallows for‘a'better'diversification._Howeyer in
_the MG efficient set this feature erodes. One can now determine the

' _'subset of the stochastic dominance efficient set in the MG efficientj',

‘set. Following Propositiont1' the necessary conditions for ‘stochastic
' dommance v'éhé satisfied for all the efficient portoflios with expected

rates of return that are- greater than 1. 37%

We now present'the'mean-extended Gini portfolios »with v=1.3 as

. shown in Table 4, Here the subset of‘stochasticfdominance‘isvthe‘set‘of




efficient portfolios‘with expected rates of return greater thanr éASO%
.‘Although Commercial Banks shares dominate the -eff101ent portfolios,:'
there is an increa31ng participation of the group of Investment Firms,
”suggesting a higher diversification of indiv1dual{vsecurities in the
portfolio; In general, the efficient MEG set with 'v = 1.3 'is >moref

‘diversified than the MG set with v = 2.0

‘We now con31der the case of v = 6.0 which is presented in Table 5 _
v Those required return portfolios» are likely to be held by ‘more
risksaverse individuals.' First;‘ note that'-all the,different required
_return configurations are in the SD efficient set. What is remarkable is -
'jthe concentration of Commercial Banks:andeonds‘Linked to CPI for lower
expectediyieid portofliosiwhereas_the-holdings of Conmercial Banks and .
} Real Estate' Firms are -predominant for higher rates of return. Indeed,
: since 'risk vaversion is e#hibited 'oy-hthe .relativeiy large ueight

- attributed to the worst realized outcome,'investors conforming‘to that.

behavior tend to prefer efficient portfolio with prospects_ that ‘have

less of such bad outcomes.




4, Risk Index and Market Portfolio

We 'now'.determine ‘the ‘risSK ‘parameter' v’ for whichvthe efficientb
; portoflio set is closest to the portfolio ‘held by most investors as‘i
represented.-by the actual market position. In the prev1ous section,‘we
'have‘demonstrated the 1mportance of v in portfolio selection. .This ‘risk
-parameterx essentially determines the weights attached to the different
Sections,of the_returns7distribution. In addition as shown by Shalit and
thtzhaki (1§8H), different_v.can be used to construct different Capital o
Asset Pricing Models which may ,bej similar‘ or differenti depending on
whether  or not the individual' securities are  normallv distributed.
:;However. finding ‘the risk parameter used by ‘the representative investor;
in his ‘portoflio selection remains an Open question - we answer‘by

estimating what v fits best the actual stock market data.

Since portfolio cOmposition changesw duite substantially with the
risk parameter,e_the position of the . securitiesi in‘vthe ‘efficient
.  portfolio‘iSFaffected especiallv‘ bv"their ‘diversified and ‘systematic.
‘risk. Thus, the choice of v _is ‘crucial 'in the identification and
' characterization of the Secunities' in ‘thev portfolio,'»We' propose a
‘methodology for determining the value of’ v"that provides a set of'
efficient portfolios closest to the market portfolio. This4 will enable
us' to determine from the data which risk: parameter‘represents,voni
; average, investors in the stock market The market portfolio is given by
the - actual p051tion of all the classes of securities: held by the public:

‘and valued at market prices. The weights are obtained' by dividing kthe




values of shares of each class by the total"value'of the stock'exchange.
At equilibrium prices this p051t10n is. most .desired by all investors
Since, if it was not, sales and purchases of individual shares will not
only‘ affect the relative p051tion \but also their value. Define

_xM = (x1"?'va) as :the"weightsf of the market portfolio with expected’
",rate of return BM. ‘In addition,‘ let x(v) [x1(v),...,xN(v)J be ’the
solution of - the optimization problem for different values of v and a
given expected‘return'RM_ The distance between the two vectors x“v and
“x(v) is defined as | | | |

2}1/2

N
d(v) = { 2 [xi(V) - xl]

_ Ne propose to use d(v) as a measure of goodness of f1t and find for what
value of v, that distance is minimized Since d(v) does not necessarily.
cbehave monotonically, ‘a minimum for d(v) will be found by searching‘overﬁ
" the entire range °f.“',Ih Table 6,‘we present the distance d(v) and 'the
: efficient portfolio composition- forv‘seVeral values of v together.with
the MV portfolio and- the actual p051tion of the market 7 The value of v o
that minimizes the distance d(v) is around 2.5, Hence, the solutlon to,
vthe optimization problem closest to the actual market position 1mplies-

1nvestors who are generally more risk aversevthan investors using the

.simple,Cini index (v = 2) as a measure of 'risk. iThe same conclnsion‘
.applies when using the Qariance as a measure of risk, implying thatf
investors seem to attach a higher weight to possible losses than thei
weight suggestewd by MV analy51s. This finding, although sensitive to
‘the data set, is important because the 51mple MG allocation is similar

to the MV allocation.




In addition,' the oomposition of asSet‘classes‘in the Qarious MEG
'efficient'sets is‘quiteidifferent"ln the»oase of v = 2.' tne class of
Commercial Banks account for 72% of the portfolio and CPI Linked Bonds
for 17%. However fork v o= 2 5, the portfollo isk composed of 38%
‘Commerec ial Banks and 27% CPI Linked Bonds. This solution 1s much closer
to the merket.poeltlon of‘3u%_ Commercial. Banks and 20.5% CPI  Linked
Bonds. Thus, the;inden‘of v = 2.5 not only provides us witn the smallest
distance but elso with a better fit of the securities distribution, We
should then vexpect the CA#M calculated'on a basis.ofiv = 2.5 to perfofmb
'better than the -CAPM’ oeiculated_Aon any other’~v.‘~HoWever,. further
empirical. eyidencef will ;be needed :to'estabiish’whether tne eetimated
risk parameter typifies the: average Israeli inveStor in -the -stock

market. Again, a word of caution is. neoessary since the results obtained

in the present study can be - sensitive to the period and the sample

_chosen.
~ 5. Conciusion

In this.oaper, we:have:derived tne mean—Gini a“é‘mQan extended Gini
efficient'setsoof riéky prospeots_end compared, the results with vthose
obteined ‘from meanFVeriance “analysis. .Contrery" to“tne 'Bej and Howe
(198“) 'appnoaoh -wno oalculated. MG and MV ' efficient' sete. for
prespecified portoflios, our results were obtained via an optimizatlon
‘algorithm for given expeoted rates of return. Hence, the .epproach makes‘

a relevant and different comparison involving ogtima :portfolios“given a




set of proseCt-returns.

The MG and MEG analysis is motivated: primarily by the s1mplicity of;”
computation needed in the optimization procedure. ‘It  also has the
convenience of the MV analysis»and provides the necessary conditions for
stochastic dominance.' Hence;  its importance in portfolio selection
whenever the mean variance analy51s might fail. This is especially true
whenever assets returns are not normally distributed or whenever their.

distribution is unknown.

with’the proposed method, we are now able to evaluate risk for

uncertain prospects,',lconstruct optimal’ efficient ‘portfolios from
prospective returns, and establisn neceSsarv conditions for stochastic
. dominance.’ Furthermore,- by -deriving and comparing the various
mean-extended Gini efficient sets, we obtained the' risk parameter mostc

likely to be held by investors. For the data set analyzed, the estimated

risk. parameter revealed that mean-variance efficient portofoliosb sets,

or MG efficient portoflio sets underestinates the risk aversion of most

m-investors in this specific market. In this respect, we can state that
‘for a value of v = 2.5-tne Capital Asset Pricing valuation will perform
better than the‘CAPMron any other v given the set ~of "returns- on the
‘Tel-Aviv Stock Exchange. Only for 'thi's value we vhave _obtained a
composition of oEtimai efficient sets that fits the position,"neid by
- most investors. However;. the question whether or»not thisiresnlt hold‘

' for other time periods of other groups of investors still remains open.
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Appendix

~The efficieht set is found by sdlvihg problem (1). Unfortunately,
the derivatives of T'(v) with respect to the'pobtfolio weights, x, cannot
‘be derived analytically. Hence, it is simpler to solve Problem >(1) ‘as

the unconstrained optimization problem:

Min  p(y) + A I xgRy - R)d * A0 2 % = 1)° * A3 T x¥)
X, .ux S = . =1t i=1
e a XN _ ,
xqy if x4 >0
where x? = {

0 if xi < 0.

and the -Ai are penalty values that are foﬁnd by triallaﬁd error. If -
thesé_values are too 1ow, the solﬁtion Qill not'sétisfy thei cchsﬁraints.
-If  they are "téo high the soiution will not be optimél‘since only the
cohstfaints will matter»withput considgringfto;vther'objecﬁive_‘function._
The ‘pﬁocedure péed to cafry out the Iminimization is the numeriéal
optimizatioh algorithm deVelopedvby'Daks (1972) and iﬁs is ba$ed':on the
variable mepfic methéd of Fleﬁcheﬁ '(1970). Ahyhow; it is worth
ment ioning thaﬁ any algorithm {which does not 'require an analytical

derivation of derivatives can be used.




'FOOTNOTES

! Search algorithms for ‘conStructing SD effiéient" portfo1i6s'_aré
nonexistent. The only,“otﬁer .nefhod .ablev to yieid -_SSD effiéient

portfolios seems ‘po be the‘meaﬁ-éemivarianée éﬁproacﬁ, see Bey,(1979);_,
Furthermore, as Dybvig and Ross (1982) regent;y ‘showed, the - SSD
efficient  set is- not n¢C¢ssarily‘ convex, .implying 'fhat a search

algbrithm to derive SD efficient‘sets will be,diffiéult to construct.

2 The various representations of the Gini are’developéd and présented' in .

Dorfman (1979), Kendall and Stuart (1977) Shalit and Yitzhaki (1984).

3 In the discrete case. (with K observations), one uses the rank of

portfqlio_reali;ations (R}) and calculate the Gini for a portfolio as

K : .
T (v) = =g L . (Z2p4-2)
P Ky pb R

=

N
whgre Rpi = J§1 XJ Rij

and Zpi = [(K - Rank(Rpi))/K]v ‘

7.1 %
= r 2
K.1=1 pi
“ This  procedure is_'familiar " for pdrtfol;os,f constructioh.v’ The
alternative method is to select:fibst a set'of>portfoiios and apply the =

varibus'efficiency criteria to this commbn set of portfolios (Porter,
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Wart, -and Ferguson (1975) or Porter (1979). This method was, however,

critfcized by Frank furter and Philips (1975)..

5 The algorithm used in the optimization is available from the  authors

upon request.

¢ It seems that the thﬁe risk‘implicit in these shares was not reflected
in their returns during the period of the study since ten months - after

the study ended, commercial banks shares crashed.

? The market shares used in the analysis are those of the'last‘periods
' observationé, aSsuming that the investors had the same information we

possessed.




REFERENCES .

BEY, R;P}, "Estimating the Optimal Stochastic Dominahce Efficiedt Set

With a Mean-Semivariance Algorithm," J. Financial —and Quantitative

" Anal., 14 (December 1979), 1059-70.

v BEY, ’ R.Pf,.’fand K.M. HOWE, "Gini's Mean . Difference and Portfolio

Selection: An Empirical Evaluation," J. Financial and Quantitative

Anal., 19 (September 1984), 329-38.

~'DAKS; A., Algorithms for Minimizing Muitivabiate'Functions, 1972. M.A.

" Thesis, Hebrew University of Jerusalem. (Hebrew).

. DORFMAN,»R.; "A‘qumula for the Gini Coefficient," Rev; .of Econ; and

Stat., 61 (Febrﬁary 1979) 146-9.

'DYBVIG, P.H., and S.A. ROSS., "Portfolio Efficient Sets," Econometrica,

'SOY(November 1982),|{525f“6.’

FLETCHER, R.,-"A New Approach to. Variable Metricv Algorithms," ComButér

'J., 13 (March 1970) 317-22.

FRANKFURTER, G.M., and H.E. PHILIPS, "Efficient Algorithms for Conducting

v Stochas;ic Dominance Tests on ‘Lafge Numbefv_of " Portfolios: ‘A

‘Comment," J. Financial and Quantitative Anal., 10 (March 1975),

177-79.




KENDALL, M.G., and A. STUART, The Advanced Theory of Statistics, 4th Ed.,

- Charles Griffin, London, 1970.

KROLL, Y., and H. LEVY, "Stochastic - Dominance: .. Review and Some‘Néw

Evidence," Reséaréh in Finance, H. LEVY ed;, JAi' Press, Greehﬁich,

1980, 163-227.

PORTER, R.B., "An Empirical Comparisdn of Stochastic  Dominance and

Mean-Variance Portoflio Choice ' Criteria," J. Financial and

Quantitative Anal. 8 (September 1973), 587-608.

PORTER, “R.B., -J.R. WART, and D.L. FERGUSON, "Efficient Algorithms for

Conducting Stochastic Dominance Tests .on Large ~ Numbers of

Portfoiios,ﬁ 'J. Financial and Quantitative Anal., 10 (March 1975);

181-5,

'SHALIT, H., and S. YITZHAKI, "Mean-Gini, Portfolio Theory, and the

~ Pricing of RiSky;Assets;"aJ. Finance, 39_(Dedembe?,1984); 1449-68.,

YITZHAKI, S., “Stpchéstic :Dbminance, .Mean-Variance, and ‘Gini's Mean

" Difference," Amer. Econ. Rev., 72 (March 1982), 178-85.

YITZHAKI, S., "On an Extension of the Gini Inequality = Index,"

‘International Econ. Rev., 24 (October 1984), 617-28.




Table 1

' Means of Monthly Real Rates of Return, Standard Deviations;.
" Gini and Correlation Coefficients of the Securities

" Traded on the Tel-Aviv Stock Exchange (I—1977 to . I—1983)

Correlation Coefficients Between Classes

R

1.94

1.95

_1.23'4'
2.84
| 1¢65 
;3.29- 
3.52
-0.02°
-0.18
__46.18

- 1.37

6.81
14.38
1571
13.98
1304
120.85
— 16.40-
L2.87
399
© 5.48

.10.49°

77 ) .52
.00 | .06 | .08

2 .19 | a2

.75 | .74 .50

‘lélassés of

' 3 L]

1.

2.

.
T
6.

Commercial Banks

- Mortgage Banks :
‘Industrial’ Financial Instltutions ;

Investment Firms
Trade and Services
Manufacturing

a/ Vaiués in‘percentages.

Real Estate Firms
Bonds linked to CPI :
Bonds traded in foreign currency
“Bonds linked to foreign currency
. Bonds convertible into shares




Table 2

The Meah Variance Efficient Set

Portfolio
Return .

Class Number

Portfolio .
S.L." .

.00
1,00

o 1.23

4,47
4.90
5.66
6.63
8.89
11,05
12.16
14,28

16.40

Classes of

Commercial Banks

Mortgage Banks :
Industrial Financial Institutions
Investment Firms

Trade and Services

Manufacturing

7.
8.
9.
10.
11.

Real Estate Firms

Bonds linked to CPL

Bonds traded in foreign currency
Bonds ‘linked to foreign currency
Bonds convertible into shares
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