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Abstract 
Traditional MP-based optimization portfolio models are difficult to incorporate many 

critical macroeconomic and technical factors in quick changing investment environment. 
This research took the portfolio selection as a constraint satisfaction problem (CSP), and 
developed a constraint programming model to take expert knowledge into considerations. In 
addition, a decision support system is also developed to provide users a friendly interface to 
do preference setting and obtain the portfolio solution after processing by ILOG OPL Studio. 

Stock market data of Taiwan in 2001 were applied to test the proposed portfolio 
constraint programming model. Taiwan Stock Weighted Index and target stock index are 
adopted as benchmark for comparison. Our proposed model yielded an annual return of 
62.4%, which is much higher than that of Taiwan Stock Weighted Index, 22.8%, and is also 
higher than that of the target stock index, 34.8%. The results showed that the portfolio 
constraint programming model provides an effective planning tool for portfolio analysis. 

Key words: portfolio model, constraint satisfaction problem, constraint programming, 
expert knowledge, decision support system 
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1. 
:IF ( )  ( )

THEN ( )
1

IF 
THEN 1.3 
2

IF 
THEN 1.1 
3

IF 
THEN 0.7 
4

IF 
THEN 0. 9

2. MACD
: IF (  OSC )  ( ) (DIF  MACD )

THEN ( )
5

IF  OSC > 0  DIF  MACD 0 THEN 
5%

6
IF  OSC > 0  DIF  MACD 0 THEN 

2%
7

IF  OSC < 0  DIF  MACD 0 THEN 
8%

8
IF  OSC < 0  DIF  MACD 0 THEN 

5%
3. M1b

: IF (M1b )  ( )
THEN ( )

9
IF  M1b THEN 40%

10
IF  M1b THEN 20%
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11
IF  M1b THEN 30%

12
IF  M1b THEN 15%

6
12

3.1.

1 100%
2 3%
3 12
4 15% 0%
5 80% 10%

30 1 30
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1 30

1 2303  IC

2 2330  IC

3 2337 

4 2324 

5 2382 

6 2317 

7 2392 

8 2428 

9 2379  IC

10 2401  IC

11 2480 

12 2357 

13 2386 

14 2332 

15 2345 

16 5371  LCD LCD LCD
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18 2409 TFT-LCD 

19 2418 

20 5346 DRAM 
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22 4901 
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24 2815 

25 2844 

26 6007 

27 2430 
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3. 
4. 

OPL Optimization Programming Language
ILOG OPL Studio

2

2

% %

1-1 13.78 14.74 22.53 11.41 15.26 34.01 4.08 3.77 3.86 
1-2 5.4 4.15 7.21 2.09 2.24 4.88 3.74 2.77 3.26 
2-1 4.98 2.5 3.65 2.75 4.65 13.84 3 1.16 0.98 
2-2 -2.45 -9.03 -4.57 0.72 7.13 1.46 
3-1 5.76 5.17 9.13 3.48 2.29 9.72 3.08 3.42 2.93 
3-2 15.84 1.43 7.46 8.91 2.59 3.14 5.31 0.89 4.21 
4-1 2.73 -3.13 3.11 3.58 0.97 5.45 1.44 1.33 
4-2 -0.72 -0.93 -3.21 1.96 2.11 3.04 
5-1 -1.2 -4.19 -9.24 1.21 2.47 10.61
5-2 0.54 -1.34 2.17 0.6 2.53 6.14 0.7 0.88 
6-1 3.4 2.89 1.56 2.65 2.98 3.1 2.09 1.67 0.89 
6-2 -0.08 -3.69 -4.07 0.29 3.88 7.29 
7-1 -5.12 -10.6 -10.54 1.63 6.97 6.29 
7-2 0.03 -0.32 -4.16 0.82 5.47 11.83 0.03
8-1 5.19 7.64 -5.76 1.32 3.22 15.56 4.52 4.26 
8-2 -0.8 -3.8 -12.19 1.29 3.72 11.62
9-1 -6 -15.27 -17.06 3.42 26.08 37.69
9-2 1.68 -3.81 3.75 0.91 2.82 12.85 1.76 1.05 

10-1 3.31 8.67 9.29 2.21 14.08 15.97 2.23 2.31 2.32 
10-2 5.82 3.55 5.78 2.67 4.61 7.22 3.56 1.65 2.15 
11-1 9.1 13.15 12.2 5.89 11.21 8.76 3.75 3.93 4.12 
11-2 4.95 -0.12 5.06 4.25 1.7 5.2 2.4 2.22 
12-1 8.08 18.08 10.49 4.04 26.69 9.73 4.02 3.5 3.36 
12-2 4.73 1.74 6.74 5.69 4.48 12.78 1.98 0.82 1.89 
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5

% %

1-1 13.78 14.74 22.53 11.41 15.26 34.01 4.08 3.77 3.86 
1-2 5.4 4.15 7.21 2.09 2.24 4.88 3.74 2.77 3.26 
8-1 5.19 7.64 -5.76 1.32 3.22 15.56 4.52 4.26

10-1 3.31 8.67 9.29 2.21 14.08 15.97 2.23 2.31 2.32 
10-2 5.82 3.55 5.78 2.67 4.61 7.22 3.56 1.65 2.15 
11-1 9.1 13.15 12.2 5.89 11.21 8.76 3.75 3.93 4.12 
12-1 8.08 18.08 10.49 4.04 26.69 9.73 4.02 3.5 3.36 

2-2 6-2 7-1 9-1 9-2 5 6
5 4

1
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6

% %

2-2 -2.45 -9.03 -4.57 0.72 7.13 1.46 
6-2 -0.08 -3.69 -4.07 0.29 3.88 7.29 
7-1 -5.12 -10.6 -10.54 1.63 6.97 6.29 
9-1 -6 -15.27 -17.06 3.42 26.08 37.69
9-2 1.68 -3.81 3.75 0.91 2.82 12.85 1.76 1.05 

2-1 3-1 3-2 4-1 4-2 5-1 5-2 6-1 7-2 8-2 11-1 12-2 12
7 7 7

10

7

% %

2-1 4.98 2.5 3.65 2.75 4.65 13.84 3 1.16 0.98 
3-1 5.76 5.17 9.13 3.48 2.29 9.72 3.08 3.42 2.93 
3-2 15.84 1.43 7.46 8.91 2.59 3.14 5.31 0.89 4.21 
4-1 2.73 -3.13 3.11 3.58 0.97 5.45 1.44 1.33 
4-2 -0.72 -0.93 -3.21 1.96 2.11 3.04 
5-1 -1.2 -4.19 -9.24 1.21 2.47 10.61
5-2 0.54 -1.34 2.17 0.6 2.53 6.14 0.7 0.88 
6-1 3.4 2.89 1.56 2.65 2.98 3.1 2.09 1.67 0.89 
7-2 0.03 -0.32 -4.16 0.82 5.47 11.83 0.03
8-2 -0.8 -3.8 -12.19 1.29 3.72 11.62
11-2 4.95 -0.12 5.06 4.25 1.7 5.2 2.4 2.22 
12-2 4.73 1.74 6.74 5.69 4.48 12.78 1.98 0.82 1.89 
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