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Table 1 The expected return and risk of the terminal wealth
PR 1 PebEE 2

T A% B EE B IgE A eI EE % REIgE

HE brifE 22 HfH P22 HfH bR 22 ¥fH brifE 22
1 1.336 8 0.647 6 2.010 4 1.942 8 1.336 8 0.647 6 1.8420 1.6190
2 1.6823 0.953 4 3.046 9 2.860 3 1.6823 0.953 4 2.705 7 2.3835
3 2.0324 1.177 9 4.097 2 3.533 6 2.0324 1.177 9 3.5810 2.944 6
4 2.3347 1.3723 5.004 2 4.1170 2.3347 1.372 3 4.336 8 3.4309
5 2.711 3 1.538 4 6.1340 4.6151 2.7113 1.538 4 5.278 3 3.8459
6 3.047 5 1.691 2 7.142 4 5.073 5 3.047 5 1.6912 6.118 7 4.2279
7 3.3839 1.846 4 8.1518 5.5393 3.3839 1.846 4 6.959 9 4.616 1
8 3.7356 1.9529 9.206 7 5.858 7 3.7356 1.9529 7.8389 4.8822
9 4.0710 2.0729 10.213 0 6.218 8 4.0710 2.0729 8.677 5 5.1824
10 4.380 7 2.170 7 11.1420 6.5120 4.3807 2.170 7 9.45117 5.426 7
11 4.696 7 2.2822 12.090 0 6.846 5 4.696 7 2.2822 10.241 7 5.705 4
12 5.093 7 2.3617 13.281 2 7.085 1 5.093 7 2.3617 11.2343 5.904 2
13 5.450 5 2.4825 14.351 4 7.447 4 5.450 5 2.4825 12.126 1 6.206 2
14 5.764 7 2.5816 15.294 1 7.744 17 5.764 17 2.5816 12.9117 6.453 9
15 6.127 8 2.678 0 16.383 5 8.033 9 6.127 8 2.678 0 13.819 6 6.694 9
16 6.478 3 2.795 6 17.434 9 8.386 7 6.478 3 2.795 6 14.695 7 6.988 9
17 6.761 8 2.8320 18.285 4 8.496 1 6.761 8 2.8320 15.404 5 7.080 1
18 7.163 3 2.963 1 19.490 0 8.889 3 7.163 3 2.963 1 16.408 4 7.407 7
19 7.513 5 3.002 8 20.540 5 9.008 5 7.513 5 3.002 8 17.283 8 7.507 1
20 7.799 2 3.1202 21.397 17 9.360 5 7.799 2 3.1202 17.998 1 7.800 5
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Table 2 The expected return and risk of the terminal wealth with considering transaction cost
BHHE 1 #HH 2

T A IETHIE BB A5 PRI SR BB

ofies ik 22 HfH b2 HfH b2 ¥H b2
1 1.236 6 0.633 4 1.709 8 1.900 3 1.236 6 0.633 4 1.5915 1.583 6
2 1.457 8 0.941 0 2.3735 2.8229 1.457 8 0.941 0 2.144 6 2.3524
3 1.684 3 1.1593 3.0529 3.4779 1.684 3 1.159 3 2.710 8 2.898 3
4 1.864 1 1.3559 3.5923 4.067 7 1.864 1 1.3559 3.160 3 3.389 8
5 2.116 1 1.517 9 4.348 4 4.5536 2.116 1 1.5179 3.790 3 3.794 7
6 2.328 6 1.671 3 4.985 8 5.014 0 2.328 6 1.6713 4.3215 4.178 3
7 2.542 6 1.8199 5.6279 5.459 7 2.542 6 1.8199 4.856 6 4.549 8
8 2.773 2 1.927 7 6.319 6 5.783 0 2.773 2 1.927 7 5.4330 4.819 2
9 2.985 1 2.047 4 6.955 3 6.142 3 2.985 1 2.047 4 5.962 8 5.118 6
10 3.172 8 2.141 6 7.518 5 6.424 9 3.172 8 2.141 6 6.432 1 5.354 1
11 3.3619 2.2521 8.0856 6.756 3 3.3619 2.2521 6.904 7 5.6303
12 3.640 1 2.3345 8.920 3 7.003 6 3.640 1 2.3345 7.600 2 5.836 4
13 3.8724 2.451 1 9.6172 7.353 4 3.872 4 2.4511 8.1810 6.127 9
14 4.067 4 2.5451 10.202 1 7.635 3 4.067 4 2.545 1 8.668 4 6.362 8
15 4.307 5 2.644 6 10.922 5 7.9337 4.307 5 2.644 6 9.268 8 6.611 4
16 4.5315 2.760 4 11.594 4 8.2811 4.5315 2.760 4 9.828 7 6.900 9
17 4.695 6 2.796 3 12.086 8 8.3889 4.695 6 2.796 3 10.239 0 6.990 7
18 4.970 0 2.926 3 12.909 9 8.778 8 4.970 0 2.926 3 10.924 9 7.3157
19 5.202 1 2.963 2 13.606 3 8.889 7 5.202 1 2.963 2 11.505 2 7.408 1
20 5.365 4 3.073 2 14.096 2 9.2195 5.365 4 3.073 2 11.913 5 7.682 9
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Multi-period portfolio game model with serially correlated returns
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Abstract; The existing literature on portfolio optimization generally assumes that investors are independent,
and the returns of underlying assets are not correlated among different periods. In reality, however, investors
often relate to each other, and the return series always have some dependencies among different time periods.
Under the framework of the multi-period portfolio optimization and Nash equilibrium theories, using the relative
performance of investors to describe their game behaviors, a multi-period portfolio game model is constructed
which maximizes the expected utility of the relative terminal wealth of each investor. With the assumption of
correlated return series, the analytical solutions of Nash equilibrium investment strategy and the corresponding
value function are derived, and the relationship between the strategies derived from Nash equilibrium and the
traditional ones is described. Finally, a simulation analysis of the two investment strategies,by using cumula-
tive empirical distribution function and Sharpe index to compare the performance of the two strategies’ is con-
ducted, and how Nash equilibrium investment strategies change with the different coefficients of the investors’
response sensitivity is analyzed. Results show that, when considering the relative performance of competitors,
investors of Nash equilibrium , with respect to traditional investors, are more willing to tolerate higher risks to
pursue higher profits, and the greater the response sensitivity coefficients, the higher risk they prefer.

Key words: serially correlated returns; multi-period portfolio game model ; Nash equilibrium; exponential u-

tility function



