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Start
Input Data and Parameters [Rs, g .7, ...]
%Finding investment strategy with dynamic programming approach
Fort=n:-1:1
Ift=n
Find the x to optimize U without transaction cost (using Grid method);
Fill the first column of matrix X;

Else
Calculate U_temp by use of the column of matrix X, which fill in the previous step; and
predictions about next column;
Find x to optimize U*U_temp*g;,, (using Grid method);
Fill the column t of matrix X;

End if
Use the last two filling columns to revise the amount of g;,; ;
End for
Use matrix X to calculate wealth at the end of each period. (Reapply suggested strategy.);
Plot wealth of each period
%Finding investment strategy with single period approach
Fort=1:1:n
Find x to optimize U with transaction cost (using Grid method);
Fill the column t of matrix X;
End for
Use matrix X to calculate wealth at the end of each period.
(Reapplying suggested strategy.);
Plot wealth of each period;
Compare results
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g 30-jun,30-aug 30-jun,30-aug 30-jun,30-aug 30-jun,30-aug 30-jun,30-aug
2009,42 2010,42 2011,42 2012,42 2013,43

No. Tran* work  single work  Single  work single work  Single Work  single
1 0 1444 1444 1514 1514 | 1518 1518 1368 1368 1566 1.566
2 0.002 1.336 1.339 1.386 1.384 1.397 1.400 1.272 1.273 1.435 1.429
3 0.004 1248 1256 1292 1273 1337 1331 1205 1209 1336 1.325
4 0.006 = 1.225 1.208 1.220 1.186 1.267 1.267 1.163 1.142 1.282 1.253
5 0.008 1204 1170 1136 1.084 = 1226 1224 1142 1083 1233 1.197
6 0.01 1185 1103 = 1107 1105 | 1203 1193 @ 1129 1093 @ 1214 1170
7 0.012 = 1.167 1.110 1.105 1.071 1.170 1.170 1.115 1.084 1.195 1.101
8 0.014 1148 1133 1102 1.050 1142 1134 1102 1025 1181 1.068
9 0.016 = 1.134 1.124 1.087 1.026 1.164 1.115 1.089 1.032 1.171 1.035
10 0.018 1120 1113 1.043 099 1169 1141 1076 1016 1161 1.017
11 0.02 1.107 1.045 1.039 0.993 1.155 1.128 1.065 1.014 1.152 1.022
12 0.022 @ 1.094 1.034 1.035 0.964 1.141 1114 1.057 1.012 1.143 1.010
13 0024 1081 1024 1.030 095 1128 1101 1048 1.010 1134 1.034
14 0.026 @ 1.067 1.014 1.048 0.983 1.115 1.088 1.040 1.008 1.125 1.026
15 0.028 1058 1004 1.043 0979 1110 1110 1032 1006 1116 1.007
16 0.03 1.049 0.912 1.039 0.975 1.106 1.105 1.023 1.005 1.107 1.063
17 0.032 1041 0909 1,035 0971 1101 1101 @ 1.008 1.003 @ 1.098 1.061
18 0.034 1037 0901 1.031 0967 1.097 1.09 = 1.008 1.001 = 1.090 1.059
19 0.03 = 1033 0894 1.026 0963 1.092 1.092 @ 1.008 0999 = 1.081 1.058
20 0.038 1.029 0887 1.022 1008 1.088 1087 1.008 0997 1.075 1.056
21 0.04 1.024 0.880 1.018 1.008 1.083 1.043 1.008 0.995 1.071 1.054
22 0042 1020 0873 1014 1008 1079 1038 1.008 0993 1.066 1.052
23 0.044 1016 0.888 1.010 1.008 = 1.075 1.034 1.008 0991 1.062 1.050
24 0046 1.012 0969 1018 1.008 = 1.070 1030 1.008 1.008 @ 1.058 1.048
25 0.048 1.008 0967 1.013 1.008 @ 1.066 1.022 1.008 1.008 = 1.054 1.046
26 0.05 1.008 0965 1.009 1.008 | 1.061 1.020 1.008 1.008 = 1.050 1.044

Transaction Cost *
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Descriptive Statistics
N Minimum  Maximum Mean Std. Deviation ~ Variance
Dynamic 130 1.01 1.57 1.1210 11675 .014
Single 130 .87 1.57 1.0815 .13323 .018
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Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
The distribution of f is the same Independent-Samples Reject the null
across categories of group. Mann-Whitney U Test  ~ hypothesis.

Asymptotic significances are displayed. The significance level is .05.
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Independent-Samples Mann-Whithey U Test

group
1 2
17571 N=13D N =130 s
Mean Rank=149.27 Mean Rank=111.73
1.50 .50
W 1257 .25 .,
1.00— .00
0.75— H0.75
T T
40.0 400
Fregquency Fregquency
Total N 260
Mann-Whitney U E.,010.000
Wilcoxon W 14 525.000
Test Statistic 6,010.000
Standard Error B0E.069
Standardized Test Statistic -4.026
Asymptotic Sig. (2-sided test) 000

P98 Jlo gl (S g (po 30i] gl ¥ S

S g (6 S At -0

oud a3y SMales aiza 4 a4z i b 5l ke s Sbigy 53l ate Alas 4 g cnl o
(sl piyg8) 50 Canl 00 5 Wl (6138 lay dew b S5l die Sln G228 S s
U5 5o 1, a8 ale s ot Comssllas b s 0 Lo a8 ol 428,55 ;83 ol olool Lol oyl
Sl ST 5095 (sl |y it slosko s plyion W oS 55T (6 il 0,50 oo
S0 4 azg boyss ol Casllas b 08 Jos laigSay S8 0)90 (55lodingr lp o 9 il
Sheslatul b cwl 0gy ;o8 dllae (] )0 433 )3 slowil (g5ludae cudls azgh Wb 09l JiSTas 8 090
2by Volaa g Lo (oeds 5l oolitul (90 @b 93 4 o Wl 5l (S5l At &b S
@oliiey Jao 5550 Olsie 4 olg o 1) T 45 amo slgiiog 1) (6,15 aylo jes lie (sl sl oz
Canils diey cpl o a8 )5 oloxil ladod g o gy plo 4y s

S)lse 33 e 3 Ses 5 g, 250 ped g 0D eolinul gl e 5l e (e liel jslae
Sbadle cnl jo 285 )18 omiw 390 0dis) i sl 0,90 ST e Jlie o gy Joe 2l

V€€



S5 ol el g Ganlyo 1985 [ CYlolre iy 5 4 g7 b (5135 slopuw deww (Sligy (g5l At

Cals 3 Sl ol s 0 ool ey cilises sbaojl (sl smypr SRS 15 ploes Ceard oMb

£ 5l doe (i el jshaie  Cales )0 5 e a5l o (g8 (6l ol il el saly
2 ISl LE) SsSs 4 fads job a4y ol Jlie jo .ol 0098 5 oolasiul SPSS g Excel sla,l3l
5 ol slelexr @l 5 s 4 4z b g b aSby by g 6l 0)90 ST 9,505, 93 5o 5l eolial
e 3,Skee oy 4 pgd Jla )3 09000 a0l (siludie Wy, e (Jdo Lag ond &Ll slagely
Joe 45 sy o o Gl @ Ol s o0 Ll ool @l a Az bg sl e sl
Gl sl oy90 ST (gilwdinge cpgm o Joo K00 4y Coad (g celio g J58 B S (golgiin sbis

.Méso
Sloyud

&bio Sy
Akian, M. and Sulem, A. 1996. Dynamic Optimization of Long-Term Growth Rate for
a Portfolio with Transaction Costs and Logarithmic Utility. Mathematical Finance, vol.
11, pp. 153-188.
Balduzzi, P., and Lynch, A. W. 1999. Transaction Costs and Predictability: Some
Utility Cost Calculations. The Journal of Financial Economics, vol. 52, pp. 47-78.
Barberis, N. 2002. Investing for the Long Run When Returns are Predictable. The
Journal of Finance, pp 225-264.
Brandt, M., Goyal A., Santa-Clara P., and Stroud. R. 2005. A Simulation Approach to
Dynamic Portfolio Choice with an Application to Learning about Return Predictability.
Review of Financial Studies, vol. 18, pp 831-873.
Brennan, M., Schwartz, E., and Lagnado, R. 1997. Strategic Asset Allocation. The
Journal of Economic Dynamics and Control, pp 1377-1403.
Brown, D. B., and Smith, J. E. 2011. Dynamic Portfolio Optimization with Transaction
Costs: Heuristics and Dual Bounds. Management Science, pp. 1752-1770
Butt N. 2012. Dynamic Portfolio Allocation under transaction costs, PhD Thesis,
University of Western Ontario, London, Canada
Cai Y., Judd K. L., and Xu R. 2013) .Numerical Solution of Dynamic Portfolio
Optimization with Transaction Costs, National Bureau of Economic Research, pp 137-
213.
Dammon, R. M., Spatt, C. S., and Zhang, H. H. 2001. Optimal consumption and
investment with capital gains taxes. Review of Financial Studies, vol. 14, pp 583-616.
Davis, M.H.A., and Norman, A.R. 1990. Portfolio Selection with Transaction Costs.
Mathematics of Operations Research, pp. 676-713.
Harrison, H., and Waldron, P., 1998. Risk aversion and portfolio composition,
Mathematical Economics and Finance, pp. 88-107
Kim, T., and Omberg E. 1986. Dynamic Nonmyopic Portfolio Behavior. Review of
Financial Studies. pp 141-61.
Liu, H. 2004. Optimal consumption and investment with Transaction Costs and
Multiple Risky Assets. The Journal of Finance, vol. 59, pp. 289-338.
Lynch, A., and Tan, S. 2010. Multiple risky assets, Transaction Costs and Return
Predictability: Implications for Portfolio Choice. Cambridge University Press.



VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

Markowitz, H.M. 1952. Portfolio Selection. The Journal of Finance, pp 77-91.

Merton, R. C. 1969. Lifetime Portfolio Selection Under Uncertainty: The Continuous-
Time Case". The Review of Economics and Statistics, 247-257.

Mutharaman, K., and Kumar, S. 2006. Multidimensional Portfolio Optimization with
Proportional Transaction Costs. Mathematical Finance, vol.16, pp. 301-335.

Samuelson, P. A. 1969. Lifetime Portfolio Selection by Dynamic Stochastic
Programming, Review of Economics and Statistics, pp 239-46.

Shreve, S.E., and Soner, H.M. 1994. Optimal Investment and Consumption with
Transaction Costs. The Annals of Applied Probability, pp. 609-692.

Uppal, R. and Wang T. 2003. Model Misspecification and Under-Diversification, The
Journal of Finance, American Finance Association, vol. 58, pp 2465-2486

Wachter, J. 2002. Portfolio and Consumption Decisions under Mean-Reverting Returns:
An Exact Solution for Complete Markets. The Journal of Financial and Quantitative
Analysis, pp 63-91

Ledslssl

! Markowitz
2 Efficient Frontier

3 Merton

* Nonlinear Partial Differential Equations
® Utility Function
¢ Samuelson

"Kim

8 Omberg

9 Liu

10 \Wachter
1 Brennan

12 Kogan
¥ Uppal

¥ Balduzzi and Lynch

!5 Barberis
16 Damon
7 Brandt
'8 Harrison
® Brown

2 Butt

2 Mutharaman and Kumar
22 Not Trading Region

2 Akian and Sulem

2 Lynch and Tan

% Thompson and Davison
% yahoo Finance

2 Close

% Grid Optimization Method
2 Microsoft

% Apple
% 1BM

% Mann-Whitney
* Independent T-Test



