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Abstract

This paper considers a goal programming model with satisfaction functions for 
portfolio selection problem taking into account conflicting objectives such us capital 
budget, return and risk in an imprecise investment environment. The aim of this 
paper is to formulate a multi-objective portfolio selection approach involving fuzzy 

concept of satisfaction functions. The proposed model is applied to data obtained 
from Saudi stock exchange. The empirical results show that the investor is well 
implied in the optimization and resolution process of the portfolio selection problem. 

Keywords: portfolio selection, goal programming with satisfaction functions, 
cardinality, risk.
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5

13

1.17740 0.00225 0.00172 0.00145 0.00003 x1

1.13419 0.00248 0.00186 0.00156 -0.00008 x2

0.92266 0.00137 0.00108 0.00094 0.00019 x3

1.15217 0.00173 0.00112 0.00081 -0.00083 x4

1.10435 0.00308 0.00244 0.00212 0.00042 x5

1.11210 0.00168 0.00130 0.00110 0.00008 x6

1.17716 0.00200 0.00165 0.00147 0.00052 x7
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1.19243 0.00173 0.00108 0.00075 -0.00097 x10

1.09679 0.00294 0.00238 0.00210 0.00063 x11
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1.25939 0.00183 0.00136 0.00112 -0.00014 x13

1.24325 0.00268 0.00211 0.00182 0.00030 x14

1.09986 0.00117 0.00080 0.00062 -0.00036 x15

0.98654 0.00189 0.00153 0.00135 0.00040 x16
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1.12122 0.00177 0.00127 0.00102 -0.00030 x23

0.66404 0.00092 0.00052 0.00032 -0.00075 x24

1.22915 0.00233 0.00171 0.00140 -0.00024 x25

1.36317 0.00252 0.00180 0.00144 -0.00046 x26

0.88052 0.00135 0.00086 0.00061 -0.00071 x27
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0.84617 0.00175 0.00137 0.00118 0.00018 x64
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0.96588 0.00168 0.00126 0.00105 -0.00007 x70
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0.96817 0.00103 0.00070 0.00053 -0.00035 x72

0.68202 0.00073 0.00045 0.00030 -0.00046 x73

1.26209 0.00166 0.00121 0.00099 -0.00018 x74

0.92626 0.00090 0.00058 0.00042 -0.00043 x75

1.07158 0.00121 0.00085 0.00067 -0.00030 x76

1.29000 0.00178 0.00133 0.00110 -0.00011 x77

1.28141 0.00263 0.00219 0.00197 0.00079 x78
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1.00293 0.00098 0.00062 0.00044 -0.00053 x79

1.34485 0.00098 0.00047 0.00022 -0.00114 x80

1.21896 0.00121 0.00079 0.00058 -0.00054 x81

0.87904 0.00078 0.00049 0.00034 -0.00045 x82

1.28934 0.00185 0.00139 0.00116 -0.00005 x83

0.55469 0.00068 0.00044 0.00033 -0.00030 x84

1.11598 0.00167 0.00133 0.00116 0.00026 x85

0.75387 0.00080 0.00052 0.00038 -0.00037 x86

1.41023 0.00178 0.00132 0.00109 -0.00013 x87

1.34251 0.00174 0.00129 0.00106 -0.00015 x88

1.20702 0.00148 0.00106 0.00084 -0.00029 x89

0.73929 0.00088 0.00057 0.00041 -0.00044 x90

1.36448 0.00137 0.00085 0.00058 -0.00082 x91

1.15839 0.00123 0.00080 0.00059 -0.00053 x92

1.23430 0.00141 0.00091 0.00066 -0.00068 x93

1.24763 0.00132 0.00090 0.00069 -0.00041 x94

0.75794 0.00092 0.00060 0.00044 -0.00042 x95

0.24624 0.00292 0.00241 0.00216 0.00081 x96

1.16638 0.00198 0.00155 0.00134 0.00021 x97

0.80932 0.00112 0.00079 0.00063 -0.00023 x98

0.80932 0.00112 0.00079 0.00063 -0.00023 x99

1.17385 0.00154 0.00115 0.00096 -0.00006 x100

1.07186 0.00160 0.00122 0.00103 0.00001 x101

0.76155 0.00240 0.00205 0.00187 0.00094 x102

0.06489 0.00232 0.00186 0.00163 0.00041 x103

0.17452 0.00307 0.00260 0.00236 0.00109 x104

0.93658 0.00167 0.00128 0.00108 0.00002 x105

1.20831 0.00189 0.00140 0.00116 -0.00014 x106

0.66488 0.00201 0.00170 0.00154 0.00071 x107

1.27246 0.00161 0.00111 0.00085 -0.00048 x108

0.97055 0.00182 0.00145 0.00127 0.00030 x109

0.98493 0.00029 -0.00014 -0.00035 -0.00148 x110

1.03764 0.00176 0.00135 0.00114 0.00006 x111

1.03527 0.00156 0.00116 0.00096 -0.00010 x112

0.98415 0.00259 0.00217 0.00197 0.00088 x113

1.22984 0.00281 0.00230 0.00205 0.00071 x114

1.16723 0.00149 0.00108 0.00087 -0.00021 x115

1.35131 0.00238 0.00189 0.00164 0.00033 x116

0.98493 0.00029 -0.00014 -0.00035 -0.00148 x117

1.07189 0.00193 0.00146 0.00123 -0.00002 x118

0.23316 0.00246 0.00197 0.00173 0.00043 x119

1.10997 0.00168 0.00127 0.00106 -0.00003 x120

1.19094 0.00134 0.00088 0.00065 -0.00057 x121

0.80981 0.00184 0.00145 0.00125 0.00022 x122
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0.80070 0.00159 0.00123 0.00106 0.00010 x123

1.04684 0.00263 0.00222 0.00201 0.00092 x124

0.76787 0.00207 0.00169 0.00150 0.00050 x125

1.17378 0.00215 0.00170 0.00147 0.00028 x126

1.38425 0.00218 0.00166 0.00140 0.00003 x127

0.85985 0.00210 0.00171 0.00151 0.00046 x128

0.70799 0.00219 0.00184 0.00167 0.00073 x129

1.08339 0.00263 0.00217 0.00194 0.00072 x130

1.22236 0.00173 0.00126 0.00102 -0.00024 x131

0.03558 0.00274 0.00229 0.00207 0.00089 x132

0.68432 0.00221 0.00185 0.00167 0.00072 x133

1.22232 0.00233 0.00186 0.00163 0.00038 x134

1.14557 0.00161 0.00119 0.00098 -0.00013 x135

1.12692 0.00160 0.00107 0.00080 -0.00063 x136

1.09308 0.00089 0.00046 0.00025 -0.00087 x137

1.32588 0.00162 0.00114 0.00090 -0.00038 x138

0.98192 0.00141 0.00105 0.00087 -0.00009 x139

1.18458 0.00180 0.00137 0.00115 -0.00001 x140

1.11412 0.00431 0.00366 0.00333 0.00158 x141

0.76330 0.00180 0.00150 0.00135 0.00056 x142

1.14612 0.00173 0.00126 0.00102 -0.00023 x143

0.90362 0.00161 0.00127 0.00111 0.00022 x144

0.54542 0.00164 0.00101 0.00069 -0.00100 x145

1.24318 0.00128 0.00078 0.00054 -0.00078 x146

0.92026 0.00223 0.00170 0.00144 0.00003 x147

1.39462 0.00219 0.00165 0.00138 -0.00005 x148

0.26882 0.00121 0.00077 0.00055 -0.00063 x149
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0.00136 0.00199 0.00074 x1

0.00145 0.00217 0.00074 x2

0.00090 0.00123 0.00057 x3

0.00071 0.00142 -0.00001 x4

0.00202 0.00276 0.00127 x5

0.00104 0.00149 0.00059 x6

0.00141 0.00183 0.00100 x7

0.00079 0.00139 0.00019 x8

0.00246 0.00307 0.00185 x9

0.00065 0.00140 -0.00011 x10

0.00201 0.00266 0.00137 x11

0.00092 0.00143 0.00042 x12

0.00104 0.00159 0.00049 x13

0.00173 0.00239 0.00106 x14

0.00056 0.00099 0.00013 x15

0.00130 0.00171 0.00088 x16

0.00314 0.00375 0.00254 x17

0.00205 0.00273 0.00136 x18

0.00141 0.00203 0.00079 x19

0.00037 0.00103 -0.00030 x20

0.00072 0.00134 0.00010 x21

0.00101 0.00164 0.00038 x22

0.00094 0.00152 0.00036 x23

0.00025 0.00072 -0.00022 x24

0.00130 0.00202 0.00058 x25

0.00133 0.00216 0.00049 x26

0.00053 0.00110 -0.00005 x27

0.00150 0.00194 0.00107 x28

0.00076 0.00105 0.00046 x29

0.00124 0.00163 0.00084 x30

0.00137 0.00200 0.00075 x31

0.00058 0.00090 0.00026 x32

0.00129 0.00182 0.00076 x33

0.00158 0.00222 0.00095 x34

0.00184 0.00252 0.00115 x35

0.00105 0.00144 0.00065 x36

0.00094 0.00146 0.00042 x37

0.00071 0.00134 0.00008 x38

0.00288 0.00347 0.00230 x39

0.00133 0.00196 0.00070 x40

0.00122 0.00210 0.00034 x41

0.00221 0.00285 0.00156 x42

0.00100 0.00162 0.00038 x43

0.00112 0.00162 0.00061 x44

0.00148 0.00202 0.00094 x45

0.00066 0.00116 0.00017 x46

0.00045 0.00105 -0.00014 x47

0.00072 0.00118 0.00026 x48
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0.00021 0.00068 -0.00026 x49

0.00158 0.00208 0.00108 x50

0.00239 0.00298 0.00179 x51

0.00032 0.00083 -0.00020 x52

0.00131 0.00181 0.00081 x53

0.00068 0.00108 0.00027 x54

0.00124 0.00161 0.00087 x55

0.00115 0.00173 0.00057 x56

0.00102 0.00155 0.00049 x57

0.00088 0.00143 0.00033 x58

-0.00002 0.00041 -0.00045 x59

0.00146 0.00188 0.00104 x60

0.00060 0.00123 -0.00002 x61

0.00109 0.00156 0.00062 x62

0.00183 0.00254 0.00112 x63

0.00112 0.00156 0.00068 x64

0.00089 0.00127 0.00052 x65

0.00166 0.00209 0.00123 x66

0.00142 0.00201 0.00084 x67

0.00074 0.00128 0.00020 x68

0.00073 0.00124 0.00021 x69

0.00098 0.00147 0.00049 x70

0.00085 0.00134 0.00037 x71

0.00048 0.00087 0.00009 x72

0.00026 0.00059 -0.00008 x73

0.00092 0.00144 0.00041 x74

0.00037 0.00074 -0.00001 x75

0.00061 0.00103 0.00019 x76

0.00102 0.00155 0.00049 x77

0.00189 0.00241 0.00138 x78

0.00038 0.00080 -0.00004 x79

0.00013 0.00073 -0.00046 x80

0.00051 0.00100 0.00002 x81

0.00029 0.00063 -0.00006 x82

0.00109 0.00162 0.00056 x83

0.00029 0.00056 0.00001 x84

0.00111 0.00150 0.00071 x85

0.00033 0.00066 0.00001 x86

0.00102 0.00155 0.00048 x87

0.00098 0.00151 0.00046 x88

0.00077 0.00127 0.00028 x89

0.00035 0.00072 -0.00001 x90

0.00050 0.00111 -0.00012 x91

0.00052 0.00101 0.00003 x92

0.00057 0.00116 -0.00001 x93

0.00063 0.00111 0.00014 x94

0.00038 0.00076 0.00001 x95

0.00207 0.00266 0.00148 x96

0.00127 0.00176 0.00078 x97

0.00058 0.00096 0.00020 x98

0.00058 0.00096 0.00020 x99

0.00090 0.00135 0.00045 x100

0.00096 0.00141 0.00052 x101
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0.00181 0.00222 0.00140 x102

0.00156 0.00209 0.00102 x103

0.00228 0.00283 0.00172 x104

0.00101 0.00148 0.00055 x105

0.00107 0.00164 0.00051 x106

0.00149 0.00186 0.00112 x107
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0.00090 0.00136 0.00043 x112

0.00190 0.00238 0.00142 x113

0.00197 0.00255 0.00138 x114
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0.00156 0.00214 0.00099 x116

-0.00042 0.00008 -0.00091 x117

0.00115 0.00170 0.00060 x118

0.00165 0.00221 0.00108 x119

0.00099 0.00147 0.00051 x120

0.00058 0.00111 0.00004 x121

0.00119 0.00164 0.00073 x122

0.00100 0.00141 0.00058 x123

0.00195 0.00243 0.00146 x124

0.00144 0.00188 0.00100 x125

0.00140 0.00192 0.00088 x126

0.00132 0.00192 0.00072 x127

0.00144 0.00190 0.00098 x128

0.00161 0.00202 0.00120 x129

0.00187 0.00240 0.00133 x130

0.00094 0.00149 0.00039 x131

0.00200 0.00252 0.00148 x132

0.00161 0.00203 0.00120 x133

0.00155 0.00209 0.00100 x134

0.00091 0.00140 0.00043 x135

0.00071 0.00134 0.00009 x136

0.00018 0.00068 -0.00031 x137
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