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Abstract

Purpose: The multi-period portfolio after closing, can be reviewed and modified at regular intervals. The philosophy
behind using multi-period stock portfolio models is that investors often have a multi-petiod view of future asset changes
that can be derived from technical, fundamental, or statistical models. In conventional multi-period portfolio models, it
is assumed that the forecast and correction horizons are the same for all assets. However, one asset may be predicted for
the one-month horizon and another for the two-month horizon, and may be revised in the future in these periods. The
purpose of this study is to present a multi-period stock portfolio model in which assets have different time horizons for
correction or an asset can not be traded for the first few periods and then enter the correction cycle.

Methodology: In this model, uncertainty variables defined on an uncertainty space are used to describe the returns. The
objective function of the model is to maximize the ultimate wealth of the portfolio, and to limit portfolio risk, a constraint
is used in which the uncertainty of the ultimate wealth below a threshold is controlled at a confidence level. To find the
optimal solution, the model is converted into a form of linear programming by a change of variable method.

Findings: After explaining how to model the research portfolio, using a numerical example the model is implemented
on two portfolios with 6 and 10 stocks and 4 monthly time steps on the Tehran Stock Exchange.

Originality/Value: The present study extends the uncertain multi-petiod pottfolio to a multi-petiod pottfolio with

different time horizons and offers an optimal solution through linear programming. In the research stock portfolio,
transaction costs are also considered to be more in line with the real conditions.

Keywords: Multi-petiod portfolio, Different investment hotizons, Uncertainty theoty, Uncertainty variable.
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Table 1- Forecast of 6 portfolio assets for 4-time horizons based on normal uncertainty variable.

0 1 2 3
‘Sﬂ)‘\b

1 [0.050017] [-0.01,0014] [0.02,0.033] [0.02,0.020]
2 [0.06,0.018] [-0.020.010] [0.050.015] [0.02,0.025]
3 [0.10,0.030] - [-0.01,0.035] -
4 [0.05,0.014] - [0.06,0.025] -
5 [0.15,0.026] - [-0.03,0.022] [0.03,0.018]
6 [0.08,0.035] - [-0.04,0.002] [0.050.012]
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Table 2- The optimal amount of asset value in the optimal portfolio.

Lo 34!
0 1 2 3 4
d‘)‘b

1 3024 31752 46.381 0 0
2 2572 27.263 1192 63.61 0
3 0 - 0 - 0
4 28.25 - 29.662 - 48.634
5 1579 - 18.15 0 0
6 - - 0 0 66.79
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Table 3- Optimal number of changes or modification of assets value in the optimal portfolio.

Lo @8
0 1 2 3
d‘)‘é

0 +1510 -46.381 0
0 -15.10 +48.66 -63.61
0 -
0

- +16.22 -
- -18.15 0
- - 0 +63.61
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Table 4- Forecast of 10 portfolio assets for 4-time horizons based on normal uncertainty variable.

S e )
d‘)‘& %
1 0.0069 0.0465 <
2 0.0080 0.0623 :‘}
3 0,0100 0.0428 >
4 0.0102 0.0518 -
5 0.0198 0.0804 ¥
6 0.0226 0.0968 -
7 0.0166 0.0698 .
8 0.0180 0.0979 -

9 0.0091 0.0386 .

10  0.0100 0.0468
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Table 5- The optimal amount of asset value in the optimal portfolio.

0 1 2 3 4
@‘)‘O

1 0 0 0 0 0
2 0 0 0 0 0
3 1470 1481 0 0 0
4 3020 30.48 4575 46.22 46.69
5 1874 - 1911 - 1949
6 0 - 0 - 0
7 2018 - 2048 - 1017
8 16.08 - 16.40 - 835
9 - - 0 0 0
10 - - 0 18.68 18.87
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Table 6- Optimal number of changes or modification of assets value in the optimal portfolio.

<& 2 3
@')‘b

1 0 0 0 O

2 0 0 0 O

3 0 -1481 0o -

4 0 +14.81 0o -

5 0 - 0o -

6 0 - 0 -

7 0 - -10.48 -

8 0 - -8.20 -

9 0 - 0 O

10 0 - +1868 O
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