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summary 

This paper suggests an investment strategy to formulate a long-term 
stock portfolio. It allows the investor to specify the desired 
return on investment to be equal to the expected rate of inflation 
plus a certain premium rate. The model then helps the investor 
select those stocks which will provide the greatest chance of 
meeting that specified long-term investment goal. The formulated 
portfolio would generate a return exceeding the rate of inflation. 
Thus, the suggested model can become an effective vehicle for using 
stock as a hedge against inflation over the specified period of 
investment. 

A term structure model is derived to estimate long-term returns on 
stock investments based on short-term market information. The 
projected rates of return and their associated risks are included 
in a portfolio formulation framework to derive the optimal stock 
investment strategy. This approach permits the investor to set up 
the appropriate long-term investment strategy without involving the 
assessment of his risk preference. Furthermore, the decision maker 
is able to adjust the structure of the portfolio from time to time 
during the decision time frame without altering the established 
long-term investment objectives. 

An empirical testing of the proposed model is included in the paper 
to illustrate the effectiveness of the suggested investment 
formulation strategy. It is also used to compare against the 
strategy suggested by many practioneers where the portfolio is 
suggested to consist of equal portion of ten highest-yield stocks 
in the Dow Jones industrial average. 
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RBsum6 

Nous suggerons dans cet expose une strategic d’investissement permettant la 
formulation d’un portefeuille de titres a long terme. Elle permet a I’investisseur de 
specifier un rendement souhaite de I’investissement qui soit Bgal au taux d’inflation 
anticipe plus une certaine prime. Le modele permet alors a I’investisseur de 
selectionner les titres offrant la meilleure chance de satisfaire a I’objectif 
d’investissement a long terme ainsi specific. Le portefeuille formule produirait un taux 
de rendement actuariel d&passant le taux de I’inflation. Le modele suggere peut ainsi 
done constituer un moyen efficace qui permettrait d’utiliser les titres comme 
couverture contre I’inflation au tours d’une periode d’investissement specifiee. 

Un modele de structure B terme est derive qui permet d’estimer les rendements a long 
terme d’un portefeuille de titres en se basant sur les informations du marche a court 
terme. Les taux de rendement escomptes, ainsi que les risques leur &ant associes, 
sont inclus dans le cadre de la formulation du portefeuille pour en deriver la meilleure 
strategic possible d’investissement. Cette methode permet a I’investisseur de mettre 
en place la strategic appropriee d’investissement a long terme sans avoir a Bvaluer sa 
preference de risque. De plus, le decideur peut ajuster la structure du portefeuille de 
temps a autre au tours de la periode de decision sans alterer les objectifs 
d’investissement Btablis a long terme. 

Une mise ?I I’essai empirique du modele propose est incluse dans notre expose pour 
illustrer I’efficacite de la strategic de formulation d’investissement suggeree. Elle est 
Bgalement utilisee pour comparer celle-ci a la strategic suggeree par un grand nombre 
de conseillers financiers qui recommandent un portefeuille constitue a parts Bgales des 
dix actions offrant les rendements les plus 6leves dans I’indice (s Dow Jones t). 
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LONG-TERM INVESTMENT STRATEGY USING STOCK 
AS A HEDGE AGAINST INFLATION 

I. INTRODUCTION 

Although the incentive for holding stock investments over a 

long period may vary from one investor to another, such 

investments could become an effective hedge against inflation if 

stocks have been carefully selected. The feasibility of using 

stocks as an inflation hedge has been the focus of several 

previous studies (for example, see Oudet 1973; Branch 1974; Fama 

and MacBeth 1974; Bodie 1976) which define a stock as an 

inflation hedge only if its real return is independent of the 

rate of inflation. This implies that the beta estimate for the 

relationship between the real return from a stock and the 

inflation rate should be one. 

A recent experiment conducted by analysts at Merrill Lynch 

(See Money, January 1990), however, suggests that from a 

portfolio management practitioner's point of view, a simple rule 

could be followed to formulate a long-term stock portfolio that 

could yield a return well above the rate of inflation. The 

report indicated that over the past 20 years (1968-1988) an 

annually adjusted portfolio composed of the 10 highest-yield 

stocks in the Dow Jones industrial average provided a total 

return of 1,557%. During the same period, inflation increased by 

only about 353%. 

The results reported by the practitioners suggest that a 

carefully formulated stock portfolio could have yielded a real 

return by as much as 1,200% over 20 years. According to the 

practitioners' report, an alternative definition of the term 
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284 4TH AFIR INTERNATIONAL COLLOQUIUM 

"inflation hedge" as applied to common stocks may be stated as 

follows: a stock is an inflation hedge as long as it will yield 

a return exceeding the rate of inflation. This definition 

suggests that an investor might be able to formulate a long-term 

stock portfolio by specifying the desired return on investment as 

equal to the expected rate of inflation plus a certain premium 

rate, and then select, according to some rules, those stocks 

which will provide the greatest chance of meeting that specified 

investment goal. In so doing, this formulated stock portfolio 

would be qualified as an inflation hedge. 

The strategy suggested by the portfolio management 

practitioners is simple. Buy an equal number of shares of each 

of the ten highest-yielding stocks in the Dow Jones industrial 

average. Once a year, in January for instance, replace those 

stocks that no longer rank among the top ten. While this 

approach did yield phenomenal return, it would be interesting to 

examine if this strategy can continue to work in the future and 

if it will always yield the highest possible returns. From an 

academic viewpoint, it would be of value to study whether stocks 

can become an effective tool to hedge inflation in the long run. 

In addition, one would also like to know if any model could be 

devised to systematically analyze the stock return expectations, 

and thereby allow the selection of the optimal long-term stock 

investment portfolio. The purpose of this paper is to develop 

such a model, hereafter called the Inflation-Hedge Stock 

Investment Portfolio Model, or simply the IHSI model. 

The implementation of the IHSI model requires the use of 

information about the expected long-term return on stocks. 
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Several prior studies have addressed the question of estimating 

stock returns (for example, see Sharpe 1964; Nelson 1976; Kwan 

1984; and Flannery and James 1984), but only in the short-run, 

which makes none of the methods suggested by these studies 

suitable for a model with the specific goal of providing long- 

term protection against inflation via investment in stocks. What 

is needed then is a new methodology that will take stock return 

estimates beyond the immediate short-term basis. This 

methodology will be explained in Section II of this paper. 

Historical data on Dow-Jones industrial average stocks will 

be used in Section III to illustrate how the newly developed 

methodology can be used to provide long-term estimates of stock 

returns. The IHSI model will be presented in Section IV. In 

Section V an example will be given to show how the information 

generated in Section III can be used in conjunction with the IHSI 

Model to compose an inflation-hedge portfolio. Empirical testing 

of the model will occur in Section VI. The paper will conclude 

with some remarks and suggestions for future research. 

II. TERM STRUCTURE OF STOCK RETURNS 

The task now is to develop a model for estimating long-term 

stock returns. Long-term stock returns can be related to short- 

term returns in a manner similar to the way long-term interest 

rates are related to short-term interest rates (Chambers, 

Carleton, and Walsman 1984; Hilliard 1984; and Campbell 1987). 

In the interest-rate case the relationship is referred to as the 

term structure of interest rates. Similarly, the relationship 

between long-term stock returns and its relevant short-term 
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determinants will be referred to as the term structure of stock 

returns. To examine the term structure of stock returns, a two- 

factor model similar to that suggested by Stone (1974) is used. 

The model, hereafter called the TSSR Model, is specified as 

follows: 

Rj,t+l = a0 + aIRi t+l + ap,,,,t+l + v. , J.t+l (1) 

where 

t = the time when the investment decision is to be 
made for a holding period ending at t+l. 
Therefore, t counts the prior investment periods. 
When t = 3, for example, the TSSR model will 
project stock returns during the fourth 
investment period, 

Rj t+l , = expected return on the jth stock for the next (i.e., 
t+l) holding period, 

Ri,t+l = the interest rate factor index for the same period, 

% ,t+1 = The selected equity market index for the same 
period, 

Vj,t+l = the random disturbance. 

To formulate a portfolio using equation (l), the user has to 

project the 5, and R, over a specified period ending, say, at 

time t+l. Unless R, and Ri can be obtained from outside sources, 

and are constantly available, it would be necessary to follow a 

systematic procedure to determine them before Rj can be 

estimated. 

It has been suggested that long-term returns may be 

extrapolated by a weighted distribution of historical short-term 

returns and other relevant factors measuring economy and 

financial market conditions. Because the level of interest rates 

and stock returns are highly correlated (See Ibboston and 

Sinquefield 1976; Bodie and Rosansky 1980, Flannery and James 
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1984; and Campbell 1987), one can be used as a proxy for the 

other. This explains the presence of the term Ri,t+, in equation 

1. Interest rates are more readily available and subject to more 

precise measurement than stock returns. Trying to pick out of a 

basket of, say, thirty stocks, the ten with the best promise for 

higher future returns using a model employing, for example, five 

lag periods will require the gathering of 150 return values: five 

returns per stock. By using the level of interest rates instead 

of stock returns in the model, one needs only to find five 

interest values, one per lag period: a much simpler task indeed. 

Among those non-interest rate factors that need to be 

considered when estimating Rj,t+,, the most commonly cited 

determinant is the rate of inflation (for examples see Schwert 

1981; Loo 1988; and Buono 1989). Other determinants that may be 

worth considering are unemployment rates, trade deficits, and 

exchange rates. 

The expected interest rate factor index for the period 

ending at time t+l, i.e., Ri,t+, in equation (l), may be projected 

in accordance with the following relationship (See Flannery and 

James 1984; Chambers, et. al., 1984; and Hilliard 1984): 

where 

II) 

Ri, t*l = a + c ak * ri c-k + B * Fi 
k-0 (2) 

m = ;he number of lag periods to be used in estimating 
1 

k = 0,1,2,.......,m 

ri,t-k = th; short term interest rate factor index at time 

F,= the factor including all other relevant variables 
for the estimation of Ri over the next decision 
period 

B = the coefficient vector of the variables in Fi 

at@.5 = the weights of the lagged ri's 
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Following a similar line of reasoning, the projected equity 

market index over the same period ending at the time t+l may also 

be derived using the following relationship (see Kwan 1984): 

where 

n 
R = (3) 

I, t+1 c + c cq* r,,,, t-q + OF,,, 
-7-0 

n = the number of lagged periods to be used in 
estimating R, 

r m.t-q = the short term equity market index at time t-q 

F,, = the vector including all other relevant variables 
for the estimation of R,,,~+, 

cq's = the weights of the lagged r,'s 

D = the coefficients' vector of the variables in F,. 

From (2) and (3), the expected long term return on the jth 

stock for the t+l decision period, thus, may be related to 

current and historical short term interest rates, short term 

equity market indices, and other non-interest rate determinants 

by using the following expression: 

m 

R. J,t+l = ‘0 + a1 (a + C ak ri t-k + B-F,) 
k-0 

n 

+ a2 (C + c Cq r,,, t-q + DF,) + Vj,t+ln 
PO 

01 n 
=A+al c akri,t-k+a2 c cqr,,,,t-l 

k-0 q-0 

+ a1 BFI + a,DF, + vj t+l. 

(4) 

By incorporating relevant historical information, formula 

(4) accounts for the element of risk in the projection of Rj*s; 

something which is completely ignored under the practitioners' 

method. 
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III. CALCULATING THE Rj's 

Equation (4) will be used to calculate the Rjls values 

which, as stated earlier, must be known before the IHSI model can 

be used to formulate the optimal inflation-hedge portfolio. 

For the purpose of the current research, only the 30 

companies making up the Dow Jones industrial average will be 

considered. The monthly returns on these companies' stocks from 

January 1979 through December 1989 were collected and converted 

to annual returns by applying the usual compounding technique. 

Additionally, monthly data on three-month Treasury bills rate, 

inflation rate, unemployment rate, trade deficit, and the 

exchange rate from January 1978 through December 1988 were also 

collected from Surveys of Current Business and Federal Reserve 

Bulletins. The inclusion of an additional year (1978) of 

information on the interest and non-interest rate variables was 

necessary to determine the lagged effects that such variables 

would have on stock returns for 1979. 

Because of the sample size chosen, 30 expected long-term 

returns formulas, one for each of the stocks in the sample, would 

have to be calculated. To accomplish this task, the historical 

relationships between stock returns and the other relevant 

variables would have to be examined over the entire observation 

period using appropriate econometric techniques in order to 

determine the nature of such relationships, whether or not they 

are significant, and what coefficients to assign to the 

independent variables in the regression equations that will be 

used to calculate the Rjls. 



290 4TH AFIR INTERNATIONAL COLLOQUIUM 

Some may suggest that long-term stock returns are negatively 

related to interest rates, employment rates, and trade deficits, 

but they are positively related to exchange rates. However, due 

to differences in the nature of operations, types of products, 

and sizes among companies, the effects of these four dterminants 

could vary from one company to another and would, therefore, need 

to be examined empirically. A chronic trade deficit may 

adversely affect a domestic manufacturer while having a positive 

effect on a company with a sizable import/export business. 

As to the impact of inflation rate on stock return 

expectations, Bodie and Rosansky (1980) found that the two are 

negatively related while a more recent study by Buono (1989) 

suggests that the relationship needs to be empirically determined 

and cannot be guessed beforehand. 

The term-structure relationship for each stock was examined 

using ordinary least squares (OLS) techniques. The lagged 

effects of interest rates and inflation changes on long-term 

return expectation varied from one stock to another. Changes in 

the exchange rate was found to have insignificant effect on the 

determination of long-term returns for most of the stocks and, 

therefore, it was dropped from further consideration. The 

current rate of employment and trade deficit were found to have 

some effect on returns in about fifty percent of the cases. 

As an example, the formula (equation 4) for determining 

return expectations for the IBM stock is listed below. 
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R IBM = 0.7023 - .0002R-, - .0493Rm2 - .0137R-r 
(.0277) (.0294) (.0311) 

-.OlR-, - 
(.0309) 

.0098Re, - 
(.0291) 

.0013Rs6 - .0451\P-, 
(.0273) (.0322) 

-.0113dP-, - 
(.0370) 

.0573AP.r - .0214AP - .019AP-, 
(.0372) (.0375# (.0372) 

-.1046Peb - .2690bRUEMP + .000032TB. 
(.0329) (-1077) (.000006) 

Adjusted R2 = .4379 S.S.E. = .2176 

R ,s, is the expected annual return on IBM's stock, R-, is the 

treasury bill rate lagged by m periods, AP-, is the change in 

inflation rate lagged by n periods, BRUEMP and TB are the current 

unemployment rate and trade deficit, respectively. The numbers 

in parantheses are the standard error6 of the coefficient 

estimates. The adjusted R2 is not very high, but it is typical 

for this type of estimation. To conserve journal space the 

equations for the remaining 29 stocks are not listed, but can be 

obtained by writing the authors. 

IV. THE IHSI MODEL 

The traditional approach to portfolio formulation requires a 

priori information regarding the investor's risk preference [for 

example, see Tobin (1958) and Levy and Markowitz (1979)]. When 

the situation involves continuous decision-making activities, 

this approach may no longer be appropriate. For example, during 

a long decision-making period, the newly available information 

regarding changes in the economy and financial market conditions 

may lead the investor to change his/her risk preference. The 

original investment objective of, say, maximizing returns may 

become one of minimizing risk. With the traditional approach, 

the original long-term investment objective will have to be 
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abandoned if the investor has the freedom of restructuring the 

investment portfolio. 

The IHSI Model, on the other hand, allows the decision maker 

to change the portfolio mixture frequently during a specified 

time span without having to abandon the original long-term 

investment objective. To ensure that such a change can be 

completed independently of the original objective, such an 

objective, as suggested in Tsai, et. al. (1990), is stated as 

part of the model in the form below: 

Max p = Prob (Re <= R' c= RJ (6) 

where R* is the aggregate expected rate of return on the entire 

portfolio at the end of the specified time span. R, and R, are 

two arbitrarily selected rates enclosing R* to ensure that the 

calculated probability is non-zero. In practice, R, and R, may 

represent the lower and upper boundary, respectively, of the 

rates of return available from all other investment alternatives 

at the time when the decision is to be made. R* is determined by 

the following formula: 

P = R. = 5 Cj,c+l Rj,,,, (7) 
I 

where Rj,t+r is estimated via edttion (4), Cj is the share of jth 

stock in the formulated portfolio, and p is the number of stocks 

in the portfolio. 

Because a stock's expected annual return could be correlated 

with those for other stocks under consideration, the results 

derived from the OIS estimation would have to be further tested 

using Seemingly Unrelated Regression (SUR) techniques. To 

illustrate how this is done, equation (4) is generalized to take 

the following expression: 



LONG-TERM INVESTMENT STRATEGY USING STOCK 293 

Rj = Xi Bj + Uj, for all j (8) 

where 

Rj = vector of all of the observed values of the dependent 
variables 

x, = matrix of all observations of all of the independent 
J variables 

Bj = coefficients vector. 

The expected return for each individual stock under 

consideration is 

E(Rj) = Xj Bj 

where 6, is the estimated coefficient of the term structure 

equation for the jth stock via the following relationship: 

Bj = (Xlj xjp Xlj Yj 

(9) 

(10) 

The associated variance-covariance matrix of the expected returns 

is estimated by 

Var (Y) = X'Var (9) X 

= X' (X10" X)" x = x (11) 

where 

5 x1 o... 0 =1 r '11 

Y= : 
0 x2... 0 % 

‘12 * * * Olj 
. . 

x= . . B= . o- . . 
. . 

.Yj. 0 d...‘Xj ij Ojl ojz. . .ojj 

The values of oi, 's and u~~'s are estimated by 

‘ii = (Yi - Xi B,) @ (Y, - Xi Bi)/(n-k,) (12.1) 

‘ij = (Yi - xi bi) ’ (‘1 - Xj Bj)/(n-ki)% (n-kj)') (12.2) 

where n is the number of observations used to estimate the values 

of B,, and ki is the number of independent variables in ith 

equation. 
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The SUR test was applied to the ten stocks selected by the 

practitioners for 1988. The expected returns of these stocks 

along with the associated variance-covariance matrix are shown in 

Table 1. This information, when used with the portfolio 

selection model to be discussed next, will allow the user to 

select the best investment combination from among these ten 

stocks. 

The solution to the objective function (6) must be subject 

to the following two constraints: 

C'e = 1 (13.1) 

R = W,R, + WZR, (13.2) 

where C is a vector representing the selected portfolio, whose 

individual element, Ci, represents the percentage of all 

investment funds to be invested in the ith stock. W, and W, are 

the weights measuring the deviation between R, and R* and between 

R, and R*, respectively. It is required that W, > 0, W2 > 0, and 

w, + w, = 1. Thus, we have 

W, = (RU - R*)/(R, - RJ (14.1) 

W, = (R* - R,)/ U$- RJ - (14.2) 

W, and W, will be used to derive the probability of generating 

the target rate of return by the formulated long-term portfolio. 

Summarizing the objective function (6), its associated 

constraints (13.1) and (13.2), and the mean-variance of R* as 

expressed in (ll), we have the following Lagrangian: 

G = CICC-2A, (c’e-1) - 24 [c’p - (W,R, + WZR,)I. (15) 



Table 1 

Expected Rates of Return 

P3 RI R!i R6 R7 m R9 Rib 
0.0950 0.1005 0.0900 0.1794 0.1692 .0.1203 0.0662 0.0537 

Variance-Covariance Matrix 
I I I I I I 

-0.0129 0.0007 0.0223 0.0129 0.0507 0.0197 0.0486 -0.0037 

-0.0108 0.1012 0.1097 -0.0526 -0.0131 -0.0008 0.0898 -0.0125 

0.0465 0.0269 0.0162 0.0350 0.0172 0.0003 0.0030 -0.0055 

0.0269 0.1785 0.1288 0.0633 0.0197 0.0429 0.0610 0.0088 

0.0162 0.1288 0.1422 -0.0038 -0.0150 0.0289 0.0626 -0.0079 
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From the first order condition of (15), we derive: 

c* = 1,C“e + 1,Z'p 

which is then used to derive the following simultaneous 

equations. 

(16) 

l,elCsle + QbtC"e = c'e = 1 (17) 

l,eQC-'p + Q~~1~'p = c'p = W,R, + WrR, (18) 

Equations (16), (17), and (18) will have to be solved 

simultaneously to derive C*, the optimal portfolio in the sense 

that it would have the best chance of yielding the specified rate 

of return. 

v. THE EXAMPLE 

To illustrate what information can be generated by the 

proposed model, the expected rates of return and their associated 

variance-covariance matrix for the ten stocks reported in Table 1 

were fed into the system of equations (16), (17), and (18). It 

was assumed that the investor set the target rate of return at 12 

percent, with the upper and lower boundary rates at 13 percent 

and 11 percent, respectively. This hypothetical rate might 

reflect the real rate of return on some risk-free investment plus 

the expected rate of inflation over the investment time span. 

Solving for C* using equations (16), (17), and (18) gives the 

optimal portfolio consisting of these ten stocks which is shown 

in Table 2. 

The second column of Table 2 gives the percentage of total 

funds that need to be invested in each of the ten stocks. 

Clearly, the results suggest that the simple strategy as 

suggested by the practitioners may not be the optimal one, since 
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following the investment strategy as suggested by Table 2 would 

more than likely lead to buying an unequal number of shares of 

these ten stocks. 

Table 2 

Optimal Portfolio - A 

Cl 

c2 

c3 

c4 

c5 

C6 

c7 

C8 

c9 

. 0456 

. 3654 

. 3442 

-.3254 

. 1054 

. 1297 

. 16119 

. 1598 

-.1700 

Cl0 I . 1843 
d 

The portfolio in Table 2 requires the investor to exercise 

the short-selling option, because the shares of two stocks, C4 

and C9, turned out to be negative. Only then would the investor 

achieve the specified goal with the greatest probability. 

Exactly how much has to be short-sold depends on whether this is 

a revision of an existing portfolio or the establishment of a new 

one. Using portfolio component C4 as an example, if this is to 

be a new portfolio, C4 at time t would be zero. Therefore, 

.3254*0,,, represents the value of stock #4 that would have to be 

short-sold if et+, denotes the total dollar value of the new 

portfolio. 
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If this is to be a revision of an existing portfolio, then 

the following three cases represent the execution of short- 

selling options: 

CP, > I ct*, * 0~+,1, if C, > and Ct+, < 0 

C,o, < ICt+, o ot+,I, if C, > and Ct+, < 0 

Cp, < I Ct+, * at+, I , if c, < and ct+, c o 

(19) 

In the first two cases, Ct+,*et+, represents the value of the 

stock to be short-sold. In the last case, it is suggested that 

the investor continue short-selling the indicated stock, if 

possible, in order to have the best chance of achieving his long- 

term investment objective. The value of the stock to be short- 

sold would be in the neighborhood of (c~+,Lo~+,~ - Ic,*o,~. It 

should be noted that in some instances the model may require the 

user to short-sell a stock at a volume in excess of current 

holdings. 

If the short-selling option is neither possible nor 

desirable, the portfolio so derived following the procedures 

described above would be unattainable to the investor. Further 

restriction must be incorporated into the framework of the 

proposed model. Specifically, Cr9s values must be non-negative 

for any investment period. Thus, if the investor is to revise 

his existing portfolio, a negative value of Ci for the decision 

period t+l would mean that he should sell all his holdings of the 

ith stock. For the investor without an existing portfolio, a 

negative value of Ci would mean that he should take no action to 

buy any shares of the ith stock. In either case, the following 

restriction holds: 
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ci t+l = ‘t for all negative Ci's. 

A recursive enforcement procedure of replacing all negative Ci@s 

with the value zero will have to be incorporated into the model 

to derive the portfolio for the investor with no desire for 

short-selling options. 

Using the same data as reported in Table 1, the best 

portfolio without involving short-selling is shown in Table 3. 

Table 3 

Optimal Portfolio - B 

;;:; 4&fdlia doluponent"" - 
Cl 

c2 

c3 

c4 

c5 

C6 

c7 

C8 

c9 

Cl0 

1’ Portfolio mare t#d 

.0362 

.2209 

. 2406 

0 

0 

. 1496 

.1919 

. 1025 

0 

. 0582 

The second column of Table 3 indicates that in addition to 

the 4th and 9th stocks the investor is advised not to hold any 

shares of the 5th stock. Although the majority of the funds are 

still allocated to the 2nd and 3rd stocks, it is less 

concentrated in these two stocks as compared to the portfolio 

derived previously. If short-selling is not advisable, either 

because it is not a cost-effective strategy in long-term 

investments or because the investor does not want to use it, the 
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revised portfolio without involving short-selling would represent 

the next best alternative of meeting the investor's goal of 

hedging inflation by buying stocks. 

VI. EMPIRICAL TESTING OF MODEL 

The previous section provides an example showing how the 

IHSI Model works by selecting an investment strategy from among 

the ten stocks that were chosen for 1988 using the practitioners' 

method. What remains is to test the model empirically. For this 

purpose the selection pool has been widened to include the 30 

stocks comprising the Dow-Jones industrial average. Rate of 

return information on these stocks was gathered from December 

1987 through December 1991. It is worth mentioning again that 

the practitioners' method allocates the invested funds equally 

among the ten stocks that had the highest return during the 

previous year. On the other hand, the IHSI Model distribute the 

invested funds in varying proportion among different stocks whose 

number does not usually equal ten. 

One question that needs to be answered before using the 

model is how to determine R, and R, representing the lower and 

upper boundaries for the entire portfolio's rate of return. One 

solution, which is adopted here, would be to calculate the mean 

(cc) of the returns on all of the 30 stocks along with the 

standard error (a) of the distribution of these returns and then 

set R, = p-o and R, = p+o. If p is negative, then one would use 

the smallest positive return as R, and the highest positive 

return as R,. 
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The testing results are reported in the Appendix which 

contains four tables for the years 1988 through 1991. The first 

column in every table lists the stocks by the number assigned to 

each in the sample. A list of the stocks by name, along with the 

associated number, can be obtained by writing the authors. The 

second column of the tables provides the actual annual rate of 

return on each of the stocks. The third column shows the ten 

stocks that were selected according to the practitioners' method. 

Such a selection, as stated before, is based on the ten best 

performers during the preceeding year. Thus, the ten stocks that 

were selected for 1989 had the highest returns during 1988 as 

shown in the second column of Table 1 of the Appendix. The fifth 

column in each table tells which stocks were selected for 

investment by using the IHSI Model. It also shows the percentage 

of total funds that was allocated to each of the selected stocks. 

The aggregated annual returns of each of the selected portfolio 

are shown at the end of the 

below provides a comparison 

Comparison 

tables in the Appindex. Table 4 

among these returns: 

Table 4 

of Portfolio Returns 

It is clear from Table 4 that an investor who had selected 

the stocks suggested by the IHSI Model would have performed 
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appreciably better than another investor who followed the 

practitioners' recommendations During the period of observation 

the practitioners' method yielded a negative rate of return close 

to 1.1% per year, where as the IHSI model generated a positive 

average annual rate of about 17.64% 

VII. CONCLUDING REMARKS 

In this paper, a term structure model is derived to estimate 

long-term returns on stock investments based on short-run market 

information. The projected rates of return and their associated 

risks are included in a portfolio formulation framework to derive 

an investment strategy that will have the greatest probability of 

achieving a desired objective. The model will enable the 

decision maker to set up the desired objective without involving 

the assessment of his risk preference. Furthermore, the decision 

maker is able to adjust the structure of the portfolio from time 

to time during the decision period without altering that long- 

term objective. Such flexibility is crucial for a portfolio 

consisting of stocks which are traded in a highly fluctuated 

market and may be purchased and sold at any time. 

An additional restriction is later added to the model 

framework to accommodate the situation where short-selling option 

is not allowed. This is more realistic to those investors who 

are primarily interested in making long-term stock investment. 

Examples have been provided to illustrate the usefulness of the 

proposed model in providing valuable information for the 

formulation and restructuring of a portfolio in pursuing a 

desired long-term investment objective. An empirical testing of 
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the IHSI model showed that it is able to produce investment 

results far superior to those achieved by the practitioners' 

method. 

Since a fraction of a share cannot be purchased, it may not 

be possible to formulate a portfolio in exactly the same way as 

recommended by the model. The real portfolio thus may fall 

within the neighborhood of the suggested one. Nevertheless, such 

a deviation is minor and should not prevent the formulated 

portfolio from being the one with the best chance of achieving 

the desired investment goal. 

Unlike the strategy suggested by the practitioners, where 

the yields as reported at the time of making the decision is the 

sole criterion for choosing investment candidates, the 

methodology proposed here takes into account projections of 

future economy and financial market conditions. Thus investors 

are provided with much more meaningful information on which to 

base investment decisions. 

Future research may expand the application of the IHSI model 

to stocks of other indices such as the SPOC 250 or the S&P 500. 

Also, the model may be applied to sectorial stock portfolio 

management. 
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APPENDIX 

Table 1 (1998) 
Practitioners' Wethod VS. IHBI Model 

Stock Selections and Returns 

PAR = Portfolio Annual Rate of Return. 
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APPENDIX 

Tab10 2 (1989) 
Practitioner** Xothod vs. Ill61 Mod01 

stock aoloctiona and Roturna 

PAR = Portfolio Annual Rat0 of ROturn. 
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APPENDIX 

Tab10 3 (1990) 
Praatitionors* Hothod va. 1x61 Hod.1 

Stock Imloations aad Returns 

PAR = Portfolio Annual Rat0 of Return. 
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RPPENDEI 

Tab10 4 (1991) 
Practitionmrmr W&hod vs. IHSI Rodal 

stock Solo&ion9 an4 Returns 

PAR = Portfolio Annual Rate of Roturn. 






