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Abstract—Measuring the risk of asset is the core problem of conforming optimal portfolio and assets management. Compared with
the Markowitz portfolio optimization theory, downside risk will reflect the mental features of investors much better and have higher
efficiency of resource allocation. So, downside risk is widely used in investment and assets management. Harlow's optimal LPM'*
portfolio model is a typical assets management model based on downside risk which has sound theoretical basis and mathematical
version, but it’s hard to solve the optimal portfolio especially facing large number of different capitals and assets. Given this reason, this
paper programs a general purpose program for solving the Harlow's model based on MATLAB M-files; and then collects a certain
amount of data about precious metals investment in China to do empirical research. The results of the empirical research show the
correctness and high efficiency of the MATLAB algorithm, and the MATLAB algorithm improve the practicability and usability of
Harlow's optimal LPM" portfolio model.
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3.1 Myconlpm.m

function [g,ceq]=myconLPM(w)%Harlow i %! %] 5 4 {1

AT=importdata('matlab.mat'); %6 5 £ ot i (1 45 (5 AT
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fori=Llr

y(i)=-min(t3(i,));
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3.2 funLPM1.m

function f=funLPM1(w)% 54! 1 JEZEMERIKI B 7 ek 2
AT=importdata('matlab.mat'); %5 284 £ 3 % £ o (1) 5 P
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r=size(AT,1); %R A AT 1474, BIREA R
c=size(AT,2); %3R5 AT 5%, BRI % =5
t1=AT*W; %5 L) &A1) AT +w
t2=zeros(r,1); %Il I A6 FE, FHT-3K t1 e s 0
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y=zeros(r,1);%4 T W = A= y iGN 0 [ &
fori=1:r

y(i)=-min(t3(i,’));
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f=(1/r)*sum(y); % f Y 1 LR AR H A 6 4k
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A=[]; %18 1 2R PE LYo Sk 7 R 2

b=[1; %452 1 2 14 24 o 2% 44 5 R A ]

Aeq=ones(1,c); %Y 1 2t 55 T2 S5 7 A 2

Beq=[1];% 8 8¢ 1 45 XL i A 7 R A
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y=zeros(r,1);%¥ NMRiEE E R E y ¥IiHHN 0 [ &
fori=Llr
y(i)=-min(t3(i,:));
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F1 “REESE” REBRESRAEEAFHREE (%)
F Ag(T+D) | Au(T+D) | Au100g | Au99.95 | Au99.99 | Pt99.95
2012-01
2012-02 8.27 219 | 232 | 207 | 220 | 546
2012-03 1061 | -628 | -630 | 620 | -6.33 | -3.98
2012-04 -3.89 088 | -082 | -1.12 | -087 | -4.28
2012-05 -9.29 431 | -445 | 414 | -427 | -9.37
2012-06 -3.22 018 | 032 | 022 | 023 | 089
2012-07 377 310 | 293 | 317 | 306 | 082
2012-08 7.65 213 | 226 | 212 | 221 | 506
2012-09 13.53 607 | 586 | 576 | 599 | 9.01
2012-10 780 | -442 | -425 | -420 | -447 | -6.70
2012-11 480 050 | 040 | 047 | 060 | 347
2012-12 1030 | -327 | -261 | 325 | -333 | -5.20
2013-01 424 072 | 026 | 073 | 069 | 9.03
2013-02 800 | -388 | -369 | -3.74 | -3.80 | -3.89
2013-03 274 | 112 | 126 | 128 | -116 | -2.27
2013-04 1640 | -787 | -7.09 | -754 | -7.41 | -7.02
2013-05 658 | -450 | -543 | -479 | 506 | 011
2013-06 -18.04 | -13.80 | -13.40 | -13.84 | -13.50 | -10.82
2013-07 6.25 947 | 882 | 939 | 914 | 930
2013-08 17.35 440 | 496 | 467 | 446 | 4.99
2013-09 585 | -429 | -480 | -443 | -430 | -6.03
2013-10 1.43 2133 | -134 | 4131 | -128 | 241
2013-11 794 | -6.66 | -649 | -679 | -6.69 | -6.25
2013-12 -2.27 296 | -253 | -264 | -3.37 | -0.62
2014-01 -0.47 376 | 331 | 358 | 419 | 284
2014-02 6.29 668 | 659 | 669 | 664 | 3.88
2014-03 -3.06 187 | -194 | 195 | -1.88 | -0.61
SEleas% | -1.65 | -1.09 | -1.09 | -1.09 | -1.09 | -0.38
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B aE % R, =-0.8%, ¥ E B h=1%.
21T shiyanLPM1.m 132 q=1 B G 8058 &R v
N
w =[0.8810, 0.0227, 0.0272, 0.0237, 0.0209, 0.0244],
fval = 0.0423
y = [0, 0.1004, 0.0362, 0.0882, 0.0280, 0, 0, 0, 0.0744, 0
0.0949, 0, 0.0750, 0.0259, 0.1532, 0.0627, 0.1745, 0,
0, 0.0572, 0, 0.0778, 0.0228, 0, 0, 0.0290]
HY, L m i aa R K E, =-0.8%, 5
U 2 % h=1%HF, — > F WA LPM, (Zmin)=0.0423.
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&N
w = [0.8804, 0.0203, 0.0268, 0.0220, 0.0221, 0.0284]
fval = 0.0042
y = [0, 0.1003, 0.0363, 0.0884, 0.0279, 0, 0, 0, 0.0745, 0
0.0950, 0, 0.0750, 0.0259, 0.1531, 0.0625, 0.1743, 0,
0, 0.0573, 0, 0.0777, 0.0227, 0, 0, 0.0289]
I, M@ R A G I % E ) =-0.8%. RFEH
TS 2 h=1%HF, —B F % LPM, (Zmin)=0.0042.
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