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Decision-making Model of Loan § Portfolio Optimization
Based on Principle of Maximum Earnings Per Risk

Chi Guotai, Qin X uezhi, Zhu Zhanyu
(Dalian University of Technology)

Abstract To the characters and defects of the existed methods in solving the relationship between
earnings and risks when the investment environment is unsure, the principle of maximum earnings per
risk in loan ¥ portfolio distribution is presented- A decision-making model of loan—risk portfolio opti-
mization according this principle is set up. The decision-making problem when the earnings and risks
are very different among every alternative of loan § portfolio is solved. With the farther practical and
comparative analysis, scientificity of the model is illum inated.
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s.t. 35X 1+ 28X2+ 39.9X3+ 31.5X4 +
56X s+ 26.25X6+ 63X7+ 21Xs +
24.5X9 + 11.2X 10 =300
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1
50 40 57 45 80 37.5 90 30 35 16 1
35 28 39.9 31.5 56 26. 25 63 21 24.5 11.2 2
() 7 5 6 4 8 5 9 3 6 4 3
12.5 12.5 16 17.5 17.5 12.5 20 15 11 6.5 4
11 11.5 11.5 16.5 13 9 19 13 8.4 5.9 5
9.5 10.5 10 15 10 7.6 13.5 11.5 7.8 4.5 6
(%) 5 5 5 5 5 5 5 5 5 5 7
22.33 14.12 24.21 17.05 33.11 16. 62 52.16 10. 85 20. 83 7.05 8
NPV 13.65 9.79 1.37 13.51 4.02 1.47 45.05 5.40 7. 64 4.92 9
4.97 5.46 - 6.24 8.19 - 15.37 - 4.60 5.96 1.32 4.59 - 0.04 10
77.18 65.22 95.40 96. 19 102. 45 76.77 146. 76 79. 67 82.09 39.76 11
TNPV; 47.18 45.22 5.40 76. 19 12. 45 6.77 126.76 39.67 30.09 27.76 12
17.18 25.22 - 24.60 46.19 - 47.55 - 21.23 16.76 9.67 18. 09 - 0.24 13
TNP; 47.18 45.22 25.40 72. 86 22.45 20.77 96.76 43,01 43.42 22.42 14
2 TNPV cov( INPV;, TNPV;)
1 2 3 4 5 6 7 8 9 10
1 600. 00 400. 00 1 200.00  500.00 1 500. 00 980. 00 1 300.00  700.00 640. 00 400. 00
2 400. 00 266. 67 800. 00 333.33 1 000. 00 653.33 866. 67 466. 67 426. 67 266. 67
3 1 200. 00 800. 00 2 600.00  966. 67 3100.00 2100.00 2 300.00 1433.33 1413.33 746. 67
4 500. 00 333.33 966. 67 422.22 1233.33 793. 33 1 133.33 577.78 511.11 342.22
5 1500.00 1 000.00 3 100.00 1 233.33 3800.00 2520.00 3 100.00 1 766.67 1 666.67 973. 33
6 980. 00 653.33 2 100.00  793.33 2520.00 1698.67 1913.33 1 166.67 1 138 67 616. 00
7 1 300. 00 866. 67 2 300.00 1 133.33 3100.00 1913.33 3266.67 1466.67 1 186 67 946. 67
8 700. 00 466. 67 1 433.33 577.78 1766.67 1166.67 1 466.67 822.22 768. 89 457.78
9 640. 00 426. 67 1413.33 511.11 1666.67 1138.67 1 186.67 768. 89 771. 56 391.11
10 400. 00 266. 67 746. 67 342.22 973.33 616. 00 946. 67 457.78 391.11 280. 89
35X 1+ 28X2+ 39.9X3+ 31.5X4+ . ..,
56X s+ 26.25X6 + 63X7 + 21Xs + W=1.594, TNPV =
24.5X0+ 11.2X 10 =270 393. 31 , o= 246. 73,
TNPV = 47.18X1+ 45.22X>+ L = 270.20
25.40X 3+ 72.86X 4 + 4.2.3  XfELo#T
22.45X s+ 20.77X 6 + (1)
96.76X 7+ 43.01Xs + 3
43.42X 0+ 22.42X 10
10 10 2 [2]
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(X1, X2,X5,X4,X5,X6,X7,X5,X0,X10) = (X1,X2, X35, X0, X5,X6,X7,X8,X0,X10) =

(15d,0:1,1,0.1,1,1, 1)

(L 1.1, 1,0,1,0,1..1,.1)
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3
(%) 3.50 3.25 3.37 3.13 3. 64 3.25 3.78 3.02 3.37 3.13
11. 00 11.50 12.50 16. 33 13.50 9.70 17. 50 13.17 9.07 5.63
7.14 8. 00 9.50 11.25 10. 00 7.50 10. 00 10. 00 5.83 4.00
3.86 3.50 3.00 5.08 3.50 2.20 7.50 3.17 3.23 1.63
A; 5.76 5.22 4.48 7.59 5.22 3.28 11.19 4.73 4.83 2.44
As 1.75 1. 30 1.92 1.41 2.91 1.22 3.40 0.91 1.18 0.50
g 1.22 0.82 2.55 1.03 3.08 2.06 2.86 1.43 1.39 0.84
S; 3.27 4.81 1.00 6.01 0.75 1.00 2.73 2. 66 2.62 2.31
4
X, X2 X3 X4 Xs Xo X7 Xs Xo Xuo L TNPV o w
1 1.0 1 1 0 1 1 1 270. 20 393.31 246.73 1.594
1 1 1 1 0 1 1 1 1 280. 35 417.04 274. 47 1.519
TNDPV; 1 1 1 1 1 0 1 1 0 298.9 396.29 279. 40 1.418
(2) .
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