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��������	 y nck fs fb fm vc lb dfm1 dfm2 dedu1 dedu2 dmem dcon1 dcon2 dfty dbr dxp dec dge 

1 54 60 30 30 145 25 1 0 1 0 1 1 0 1 0 0 4 52 56 

2 33 30 20 60 120 100 2 0 0 1 0 1 0 0 0 0 1 49 50 

3 108 120 30 75 296 25 2 0 1 1 0 1 0 0 1 0 10 25 75 

4 36 35 12 20 260 66 2 0 1 1 0 1 0 0 0 0 1 38 49 

5 35.1 30 15 30 175 30 1 0 1 0 1 1 0 1 0 0 10 51 69 

6 9 9 2 0 70 20 2 0 0 1 0 1 0 0 0 0 2 50 60 

7 9 10 2 0 50 25 1 0 1 0 0 1 0 0 0 0 2 12 65 

8 12 10 3 5 40 15 1 0 1 0 0 1 0 0 1 0 7 24 70 

9 48 100 0 75 224.5 30 1 0 0 1 0 1 0 0 1 0 1 2 50 

10 33 34 14 83 54 20 2 0 0 0 1 1 0 0 1 0 2 15 38 

11 110.4 110 60 90 70 45 2 0 1 1 0 1 0 1 0 0 3 21 54 

12 326.7 300 72 750 354 181 3 1 0 1 0 1 1 0 1 1 13 82 56 

13 39.2 40 0 18 220 20 3 0 0 1 0 1 0 0 0 0 20 16 58 

14 32 60 0 4 180 10 2 0 0 1 0 1 0 0 0 0 2 13 48 

15 24.2 24 1 0 112 27 1 0 1 1 0 1 0 0 0 0 4 24 52 
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��������	 y nck fs fb fm vac lb dfm1 dfm2 dedu1 dedu2 dmem dcon1 dcon2 dfty dbr exp rec age 

16 11 12 1 0 47 15 1 0 1 1 0 0 0 0 1 0 10 24 58 

17 40.8 36 3 0 243 65 1 0 0 0 1 0 0 0 0 0 7 12 48 

18 24 24 2 0 122 15 1 0 1 0 1 0 0 0 0 0 3 5 36 

19 26.4 24 2 0 131 30 1 0 1 0 1 1 0 0 0 0 3 30 45 

20 36 40 15 0 165 37 1 0 1 0 1 0 0 0 0 0 4 12 50 

21 33 36 2 0 160 40 1 0 0 1 0 1 0 0 0 0 6 20 52 

22 11 12 1 0 60 10 1 0 0 1 0 1 0 0 0 0 5 24 58 

23 28 30 4 15 93 10 2 0 1 0 1 1 0 1 0 0 3 24 52 

24 10.4 12 2 0 59 20 1 0 1 1 0 1 0 0 1 0 10 20 62 

25 22 24 3 10 65 35 1 0 1 1 0 1 0 0 1 0 3 25 57 

26 27.5 30 5 0 160 40 1 0 0 1 0 1 0 0 1 0 10 36 60 

27 26 30 5 0 131 10 2 0 0 1 0 1 0 0 0 0 6 30 52 

28 16 20 0 0 80 10 1 0 0 0 1 1 0 0 0 0 6 27 48 

29 20.8 18 3 20 102 20 1 0 1 1 0 1 0 0 0 0 4 35 55 

30 30 30 3 0 230 20 1 0 0 1 0 1 0 0 1 0 6 32 50 

31 12 15 2 0 60 10 1 0 0 0 1 1 0 0 0 0 4 40 48 

32 58.8 50 5 30 320 45 2 0 1 1 0 1 0 1 1 0 3 40 50 

33 24 24 5 4 140 30 1 0 0 0 1 1 0 0 0 0 4 29 45 

34 19.8 24 3 0 115 10 2 0 0 0 1 1 0 0 0 0 3 24 48 
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��������	 y nck fs fb fm vac lb dfm1 dfm2 dedu1 dedu2 dmem dcon1 dcon2 dfty dbr exp rec age 

35 15.4 15 3 0 66 45 1 0 1 1 0 1 0 0 0 0 2 36 55 

36 30.8 30 5 0 142 0 1 0 1 1 0 1 0 0 1 0 5 36 60 

37 40.5 50 6 30 160 20 1 0 0 1 0 1 0 0 0 0 6 24 45 

38 28 30 2 30 80 40 1 0 1 0 1 1 0 0 0 0 5 22 50 

39 36.3 36 3 0 183 27 1 0 0 1 0 1 0 0 0 0 10 20 58 

40 223 200 60 600 400 50 1 0 0 0 0 0 0 0 0 1 1 30 36 

41 885 1000 60 1350 1200 810 2 1 0 0 0 0 1 0 0 1 3 5 29 

42 331 300 30 900 0 40 1 1 0 1 0 0 0 0 0 1 5 2 43 

43 176 200 60 420 0 81 1 1 0 0 1 1 0 1 0 1 3 24 34 

44 432 500 30 1200 0 310 1 1 0 1 0 0 0 0 0 1 2 2 45 

45 683 1500 90 900 2550 75 3 0 0 0 0 0 0 0 0 1 4 2 52 

46 630 500 80 900 2000 280 1 1 0 1 0 0 1 0 1 1 12 12 60 

47 900 1000 180 1200 1300 285 2 1 0 1 0 0 0 1 0 1 5 12 47 

48 243 500 30 300 750 125 2 0 0 1 0 0 0 0 0 1 1 2 63 

49 436.5 500 120 300 750 500 2 1 0 0 0 0 0 1 0 1 1 7 30 

50 108 100 25 0 630 25 1 0 1 0 1 0 0 0 0 1 12 2 36 

51 531 600 30 1500 0 270 1 1 0 1 0 0 0 1 0 1 10 4 51 

52 209 200 12 510 0 75 2 1 0 0 0 0 0 1 0 1 2 14 48 

53 585 400 60 1650 0 500 2 1 0 0 1 0 0 1 0 1 10 5 50 
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��������	 y nck fs fb fm vac lb dfm1 dfm2 dedu1 dedu2 dmem dcon1 dcon2 dfty dbr exp rec age 

54 144 100 45 180 365 200 2 1 0 0 0 0 0 1 0 1 2 2 30 

55 237.6 200 90 0 592 210 2 1 0 0 1 0 0 1 0 1 27 60 47 

56 294 300 60 300 380 100 1 0 1 1 0 0 0 1 0 1 4 144 50 

57 472.8 400 210 300 1980 200 3 0 1 0 0 0 0 0 0 0 1 5 26 

58 236 300 60 0 580 475 1 1 0 0 0 0 0 0 0 1 1 5 30 

59 2046 1900 540 4500 0 1370 4 1 0 0 0 0 1 0 0 1 1 10 52 

60 1969 2000 900 3750 4750 1610 2 1 0 0 1 0 1 0 1 1 10 3 24 

61 274.4 200 30 600 210 45 2 1 0 1 0 0 0 1 1 1 2 7 52 

62 95 100 15 120 150 50 1 1 0 0 1 0 0 0 1 1 1 37 35 

63 198 200 15 60 850 140 1 0 0 0 1 0 0 0 0 0 4 15 45 

64 234 200 30 300 440 250 1 1 0 1 0 0 0 1 0 1 4 4 40 

65 176 150 20 450 315 57 1 0 1 0 1 0 0 1 0 0 2 7 28 

66 345 350 60 300 650 90 1 1 0 0 1 0 0 1 1 1 2 19 30 

67 331.5 300 60 450 500 160 2 1 0 0 1 0 0 1 0 1 3 13 44 

68 352.8 300 30 450 650 115 2 1 0 0 1 0 1 0 0 1 3 15 50 

69 686 500 90 1500 885 400 2 1 0 0 0 0 0 1 0 1 2 53 28 

70 126.1 100 10 300 265 100 1 0 1 0 0 0 0 0 0 0 10 16 55 

71 291 300 45 300 750 250 1 0 1 0 1 0 0 1 0 0 5 13 45 

72 679 500 90 1200 900 479 2 1 0 0 1 0 1 0 1 1 3 25 45 
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��������	 y nck fs fb fm vac lb dfm1 dfm2 dedu1 dedu2 dmem dcon1 dcon2 dfty dbr exp rec age 

73 768 500 90 1800 990 410 2 1 0 0 1 0 1 0 0 1 3 13 52 

74 485 500 90 1050 180 410 1 1 0 0 1 0 0 1 0 1 1 13 35 

75 228 200 15 540 130 310 2 0 1 0 1 0 0 1 1 1 5 12 48 

76 98.8 80 10 90 290 90 1 1 0 1 0 0 0 0 0 0 2 2 45 

77 166.6 200 30 180 510 50 2 1 0 0 0 0 1 0 0 1 5 4 37 

78 185 200 30 300 170 50 2 1 0 0 1 0 0 1 0 1 2 4 51 

79 295 300 30 450 400 97 2 1 0 0 1 1 1 0 1 1 1 39 38 

80 365.4 300 60 1080 100 50 3 1 0 0 0 0 0 1 0 1 4 24 46 

81 116.4 100 15 240 180 240 3 1 0 0 1 0 0 1 0 1 10 4 48 
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�.�(
)��� � ps pb pm vc to exp rec age dsa dmem dcon1 dcon2 dbr dct 

1 1990.00 17.00 15.00 7.38 0.42 2.75 4.00 52.00 56.00 1.00 1.00 0.00 1.00 0.00 0.00 

2 864.01 12.66 12.33 5.42 3.33 1.50 1.00 49.00 50.00 1.00 1.00 0.00 0.00 0.00 0.00 

3 4659.97 17.33 17.33 3.38 0.21 7.00 10.00 25.00 75.00 1.00 1.00 0.00 0.00 0.00 0.00 

4 1712.97 16.00 16.00 1.90 1.89 1.77 1.00 38.00 49.00 1.00 1.00 0.00 0.00 0.00 0.00 

5 630.98 20.00 16.00 5.12 1.00 5.83 10.00 51.00 69.00 1.00 1.00 0.00 1.00 0.00 0.00 

6 171.01 12.00 12.00 5.00 2.22 11.11 2.00 50.00 60.00 1.00 1.00 0.00 0.00 0.00 0.00 

7 490.00 15.00 0.00 3.60 2.50 14.00 2.00 12.00 65.00 1.00 1.00 0.00 0.00 0.00 0.00 

8 465.01 20.00 15.00 4.75 1.50 15.00 7.00 24.00 70.00 1.00 1.00 0.00 0.00 0.00 0.00 

9 796.25 0.00 16.00 6.41 0.30 0.50 1.00 2.00 50.00 1.00 1.00 0.00 0.00 0.00 0.00 

10 479.01 15.00 12.33 7.92 0.59 1.91 2.00 15.00 38.00 1.00 1.00 0.00 0.00 0.00 0.00 

11 4633.02 14.00 12.33 7.86 0.41 16.55 3.00 21.00 54.00 1.00 1.00 0.00 1.00 0.00 0.00 

12 14252.46 16.33 12.30 1.66 0.60 16.72 13.00 82.00 56.00 0.00 1.00 1.00 0.00 1.00 1.00 

13 1654.03 0.00 20.00 2.41 0.50 0.75 20.00 16.00 58.00 1.00 1.00 0.00 0.00 0.00 0.00 

14 1183.98 0.00 19.00 3.78 0.17 0.83 2.00 13.00 48.00 1.00 1.00 0.00 0.00 0.00 0.00 

15 921.97 16.00 0.00 5.68 1.13 10.42 4.00 24.00 52.00 1.00 1.00 0.00 0.00 0.00 0.00 

16 594.00 15.00 0.00 3.32 1.25 11.67 10.00 24.00 58.00 1.00 0.00 0.00 0.00 0.00 0.00 

17 1313.04 14.00 0.00 6.85 1.81 10.00 7.00 12.00 48.00 1.00 0.00 0.00 0.00 0.00 0.00 
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18 770.00 15.00 0.00 6.19 0.63 8.33 3.00 5.00 36.00 1.00 0.00 0.00 0.00 0.00 0.00 

19 1257.00 15.00 0.00 4.37 1.25 10.42 3.00 30.00 45.00 1.00 1.00 0.00 0.00 0.00 0.00 

20 1040.00 13.33 0.00 7.52 0.93 12.25 4.00 12.00 50.00 1.00 0.00 0.00 0.00 0.00 0.00 

21 1104.98 20.00 0.00 6.44 1.11 2.50 6.00 20.00 52.00 1.00 1.00 0.00 0.00 0.00 0.00 

22 245.00 15.00 0.00 7.50 0.83 5.00 5.00 24.00 58.00 1.00 1.00 0.00 0.00 0.00 0.00 

23 1206.00 15.00 13.33 4.56 0.33 9.00 3.00 24.00 52.00 1.00 1.00 0.00 1.00 0.00 0.00 

24 361.97 15.00 0.00 4.92 1.67 12.50 10.00 20.00 62.00 1.00 1.00 0.00 0.00 0.00 0.00 

25 930.00 15.00 12.00 4.62 1.46 11.67 3.00 25.00 57.00 1.00 1.00 0.00 0.00 0.00 0.00 

26 815.01 18.00 0.00 5.44 1.33 6.67 10.00 36.00 60.00 1.00 1.00 0.00 0.00 0.00 0.00 

27 882.98 20.00 0.00 5.40 0.33 9.33 6.00 30.00 52.00 1.00 1.00 0.00 0.00 0.00 0.00 

28 619.99 0.00 0.00 5.00 0.50 7.00 6.00 27.00 48.00 1.00 1.00 0.00 0.00 0.00 0.00 

29 314.02 16.00 12.00 7.63 1.11 11.67 4.00 35.00 55.00 1.00 1.00 0.00 0.00 0.00 0.00 

30 1044.00 12.00 0.00 4.43 0.67 2.00 6.00 32.00 50.00 1.00 1.00 0.00 0.00 0.00 0.00 

31 419.02 15.00 0.00 5.77 0.67 11.33 4.00 40.00 48.00 1.00 1.00 0.00 0.00 0.00 0.00 

32 1999.97 20.00 13.33 4.13 0.90 11.00 3.00 40.00 50.00 1.00 1.00 0.00 1.00 0.00 0.00 

33 1054.97 16.00 0.00 3.04 1.25 11.25 4.00 29.00 45.00 1.00 1.00 0.00 0.00 0.00 0.00 

34 728.00 16.00 0.00 4.26 0.42 4.17 3.00 24.00 48.00 1.00 1.00 0.00 0.00 0.00 0.00 
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35 645.00 15.00 0.00 5.91 3.00 14.67 2.00 36.00 55.00 1.00 1.00 0.00 0.00 0.00 0.00 

36 1071.00 15.00 0.00 6.18 0.00 18.33 5.00 36.00 60.00 1.00 1.00 0.00 0.00 0.00 0.00 

37 1444.94 15.00 12.00 4.15 0.40 2.00 6.00 24.00 45.00 1.00 1.00 0.00 0.00 0.00 0.00 

38 1019.97 15.00 13.33 3.75 1.33 6.67 5.00 22.00 50.00 1.00 1.00 0.00 0.00 0.00 0.00 

39 1425.97 16.00 0.00 6.22 0.75 6.11 10.00 20.00 58.00 1.00 1.00 0.00 0.00 0.00 0.00 

40 3534.02 13.16 12.66 5.62 0.50 8.00 1.00 30.00 36.00 1.00 0.00 0.00 0.00 1.00 0.00 

41 16840.02 15.00 13.67 6.25 0.81 5.85 3.00 5.00 29.00 1.00 0.00 1.00 0.00 1.00 1.00 

42 4410.00 16.00 15.00 0.00 0.33 3.28 5.00 2.00 43.00 1.00 0.00 0.00 0.00 1.00 0.00 

43 2491.38 16.00 15.00 0.00 0.41 1.00 3.00 24.00 34.00 1.00 1.00 0.00 1.00 1.00 0.00 

44 7420.01 15.00 13.67 0.00 0.62 5.37 2.00 2.00 45.00 1.00 0.00 0.00 0.00 1.00 0.00 

45 5000.00 18.00 18.00 6.67 0.07 0.90 4.00 2.00 52.00 1.00 0.00 0.00 0.00 1.00 0.00 

46 12484.99 17.00 12.74 7.33 0.56 0.59 12.00 12.00 60.00 1.00 0.00 1.00 0.00 1.00 1.00 

47 14215.02 15.00 14.00 10.00 0.29 6.07 5.00 12.00 47.00 1.00 0.00 0.00 1.00 1.00 0.00 

48 2155.02 16.00 13.33 7.80 0.25 5.82 1.00 2.00 63.00 1.00 0.00 0.00 0.00 1.00 0.00 

49 10000.00 13.16 9.33 6.00 1.00 5.23 1.00 7.00 30.00 0.00 0.00 0.00 1.00 1.00 1.00 

50 1925.00 16.00 0.00 8.38 0.25 3.10 12.00 2.00 36.00 1.00 0.00 0.00 0.00 1.00 0.00 

51 7020.00 15.00 15.00 0.00 0.45 4.43 10.00 4.00 51.00 1.00 0.00 0.00 1.00 1.00 0.00 
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52 4964.05 14.66 13.66 0.00 0.38 8.45 2.00 14.00 48.00 1.00 0.00 0.00 1.00 1.00 0.00 

53 8975.01 15.00 13.66 8.00 1.25 9.50 10.00 5.00 50.00 1.00 0.00 0.00 1.00 1.00 1.00 

54 2730.00 15.00 15.00 5.05 2.00 7.35 2.00 2.00 30.00 1.00 0.00 0.00 1.00 1.00 0.00 

55 10840.00 16.67 12.00 12.00 1.05 10.60 27.00 60.00 47.00 0.00 0.00 0.00 1.00 1.00 0.00 

56 11040.00 15.00 12.00 0.00 0.33 12.35 4.00 144.00 50.00 1.00 0.00 0.00 1.00 1.00 0.00 

57 23760.00 15.00 15.00 8.47 0.50 1.79 1.00 5.00 26.00 0.00 0.00 0.00 0.00 0.00 0.00 

58 17490.00 11.00 20.00 4.33 1.58 0.75 1.00 5.00 30.00 0.00 0.00 0.00 0.00 1.00 0.00 

59 50219.98 15.00 13.33 0.00 0.72 3.16 1.00 10.00 52.00 1.00 0.00 1.00 0.00 1.00 1.00 

60 54495.00 13.17 9.83 4.00 0.81 6.97 10.00 3.00 24.00 0.00 0.00 1.00 0.00 1.00 1.00 

61 6351.02 14.67 12.66 9.52 0.23 8.15 2.00 7.00 52.00 1.00 0.00 0.00 1.00 1.00 0.00 

62 3384.99 15.00 13.00 4.93 0.50 4.90 1.00 37.00 35.00 1.00 0.00 0.00 0.00 1.00 0.00 

63 8175.04 15.00 13.33 5.53 0.70 3.90 4.00 15.00 45.00 0.00 0.00 0.00 0.00 0.00 0.00 

64 7560.02 16.00 11.66 4.59 1.25 9.05 4.00 4.00 40.00 1.00 0.00 0.00 1.00 1.00 0.00 

65 7428.96 16.00 10.67 6.10 0.38 6.50 2.00 7.00 28.00 0.00 0.00 0.00 1.00 0.00 0.00 

66 11708.01 15.67 14.00 6.00 0.26 10.66 2.00 19.00 30.00 1.00 0.00 0.00 1.00 1.00 0.00 

67 7820.02 16.00 13.33 9.00 0.53 10.27 3.00 13.00 44.00 1.00 0.00 0.00 1.00 1.00 0.00 

68 10997.03 15.00 12.66 5.44 0.38 10.40 3.00 15.00 50.00 1.00 0.00 1.00 0.00 1.00 0.00 
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69 4218.00 15.00 10.00 6.72 4.00 5.85 2.00 53.00 28.00 0.00 0.00 0.00 1.00 1.00 1.00 

70 14055.02 15.00 13.17 6.25 0.20 9.10 10.00 16.00 55.00 1.00 0.00 0.00 0.00 0.00 0.00 

71 13620.00 14.66 9.83 4.13 0.83 6.05 5.00 13.00 45.00 0.00 0.00 0.00 1.00 0.00 1.00 

72 9406.02 15.00 13.00 5.33 0.96 8.36 3.00 25.00 45.00 1.00 0.00 1.00 0.00 1.00 1.00 

73 16450.01 16.00 12.67 5.37 0.82 10.05 3.00 13.00 52.00 1.00 0.00 1.00 0.00 1.00 0.00 

74 8250.00 14.66 13.33 9.00 0.82 4.95 1.00 13.00 35.00 1.00 0.00 0.00 1.00 1.00 1.00 

75 7780.01 15.33 9.33 9.23 1.55 4.95 5.00 12.00 48.00 1.00 0.00 0.00 1.00 1.00 0.00 

76 4214.00 15.00 12.67 3.93 0.50 3.40 2.00 2.00 45.00 0.00 0.00 0.00 0.00 0.00 0.00 

77 6293.97 16.67 16.00 7.59 0.45 3.93 5.00 4.00 37.00 0.00 0.00 1.00 0.00 1.00 0.00 

78 5215.02 13.33 12.67 6.82 0.25 10.40 2.00 4.00 51.00 1.00 0.00 0.00 1.00 1.00 0.00 

79 9698.00 16.00 10.00 5.75 0.32 3.17 1.00 39.00 38.00 1.00 1.00 1.00 0.00 1.00 1.00 

80 6720.03 12.17 12.17 4.20 0.17 9.57 4.00 24.00 46.00 1.00 0.00 0.00 1.00 1.00 0.00 

81 3867.04 15.00 13.67 5.56 2.40 9.30 10.00 4.00 48.00 0.00 0.00 0.00 1.00 1.00 1.00 
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Statistics y fs fb fm vc lb dfm1 dfm2 

Mean 1.0135 0.1847 1.1352 3.0500 0.8632 0.0284 0.3951 0.3333 

Median 1 0.15 0.82 2.65 0.7 0.01 0 0 

Mode 0.9 0.08 0 0 0.25 0.01 0 0 

Skewness -0.1798 1.4311 0.7528 0.3703 1.4985 2.5465 0.4375 0.7205 

Std. Error of Skewness 0.2673 0.2673 0.2673 0.2673 0.2673 0.2673 0.2673 0.2673 

Kurtosis 1.3085 1.9225 -0.5182 -0.6551 2.5555 10.4347 -1.8551 -1.5190 

Std. Error of Kurtosis 0.5287 0.5287 0.5287 0.5287 0.5287 0.5287 0.5287 0.5287 

Statistics pf ps pb pm vc to fcr 

Mean 6312.8876 14.6374 9.5841 5.2440 156.5062 1458.7284 4.3610 

Median 2730.0000 15.0000 12.3300 5.4200 50.0000 550.0000 4.3600 

Mode 171.0100 15.0000 0.0000 0.0000 10.0000 200.0000 4.0000 

Skewness 3.4074 -2.8112 -0.6829 -0.3257 3.6720 3.1035 0.5549 

Std. Error of Skewness 0.2673 0.2673 0.2673 0.2673 0.2673 0.2673 0.2673 

Kurtosis 14.6124 9.5214 -1.1171 0.3684 16.1229 14.1381 -0.1270 

Std. Error of Kurtosis 0.5287 0.5287 0.5287 0.5287 0.5287 0.5287 0.5287 
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�

��������86�-���� ��
�#���1!3���������%!�����!�
������
�
5�	�
����	��)�%�����%!"� ,(%

��966
%	5�!'  ����  ��
�
#!%.�����(���5)�!5�	�6�� ��
������!�	� #��

��������8� (var ( �̂ ))�
��������2!!
�!�	� 

2)  #��

��������8������
�* #�"(�"
#
� ��
����#��"�6��  0 	%#��
�!
%�.� 
:���	�6�.�
�$�����
(��!�6�
(�
����!
2!		�6���))6.��	��
2�!�2"
#��#������
����!
2!"
#
�	��������#��1!
������
�	%#�����"(�
�!
2!"
#��
��-�%��%�3�����)$�5	������"(�	%#���
#!%.��
2�'��� #�
�

��������8����
(��!�6  (R2

3) �
����
�* #�
� ��
	#	!"$��
)�������
$�5	�(�!�(�	��
�	%#�� �����
($�5	����

$!#�%�
�������%�"
#���$!#�%��
��-�.��$� #����
�*�����%!����"(�$�5	�
(�
����	��)�%���"
#
�.� 
:		�6���))6.��	�
�3���#!�
! 

) $�5	�-��� F ��(��
(�6!�#��))6.��	�
���
��!���	��)�%"(�	%#�� �

�!
%�.� 
: 

�!����;�)
��

��)�#��
����	�������!.�
�����!��������
� ��
�

�
!�+�
!	%�#)���
 ��
�

�
!�+�	��
����	�����$�#�!�2��
��-�
("(�6�� #��$�

�
!�+ (correlation)���
� #�	%�#
��$�#�� 0–1 ,(%-��$���
����	����
� #��$�

�
!�+�
!���
�� ("
# ��
� #��$�

�
!�+���!  0.80) 

�46��.��$��
����
�* #��

��������8�	��
���-(-	%
� ��
�
#!%.����
���-�%�����(��  

(
�!
2!�9:$� multicollinearity 6��
���#��1!��5�	�����%��
)�����6��*��#��
����	����
� ��
�

�
!�+
�
!$�5	"
# ��#��1!�����6��*��!��5�	��	��!�(  (degree) �	� ��
�

�
!�+ ��$�#���
����	����  

7���-���!�( ��
�

�
!�+
� #�!�	%' �4%
�-5	�#��
����
�* #��

��������8�	��
���-(-	%
� ��

�
#!%.����
���-�%�����!��(
)���!#���5�	-5	"(� 

����������6�	)�9:$�  multicollinearity ���!�%
����!�966&)
!
�	%�#(��%�
!  2 ����  5	 ���
���6�	)(��% simple correlation coefficients ��� variance inflation factors (VIF) 
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 .1 ������6�	)(��%�Simple Correlation Coefficients  

 #��r jk ��$�#���
����	��)�%  2 �
� ���
� #���� 0.8 $�5	 0.9 ��(��#�
��9:$� ��
�

�
!�+
�#�
 (collineority) �
2!�&!���$�5	��������� �%��
!�4 5	  ����%)���%) #� r jk �
)�

��������8�
(��!�6  

(R2 )�-�� r 
� #������#� R2 ��(��#��9:$� ��
�

�
!�+�#�
���
��6!��1!3����%  6��$4!�#��<��*=+
!�2
�6&(	#	!	%�# 5	 ����
(��!�#��9:$� ��
�

�
!�+�#�
�&!������%��(!
2!  ��1!����
(��!����.�$!(
��2!�	�(arbitary) ��� ��
�

�
!�+���� �#�	��
����"
#��
��-)	� ��
�

�
!�+��$�#���
!���
7
)7�	!"(� �
5�	
��
����
����#� 3 �
���2!"� (	���, 2549) 

 
7�����
��-�(�	)�-����#� x2 ��� x3

                                                 

 �

�
!�+�
!�!��(
) ��
�&!��������5	�$�5	"
# 5	 

 
                                                             H0

                                                             H

 : r � 0 

a

 

 : r � 0 

������ .1a  #��-����simple correlation coefficients �	��
����(��!���3����
Correlation Matrix for Listed Variables 

  lny lnfs lnfb lnfm lnvac lnlb Dfm1 Dfm2 

lny 1.0000        

lnfs -0.0173 1.0000       

lnfb 0.5307 -0.1979 1.0000      

lnfm -0.0035 0.0847 -0.4985 1.0000     

lnvac 0.3941 0.0032 0.0475 0.4015 1.0000    

lnlb    -0.0235 0.1441 -0.3841 0.6536 0.4077 1.0000   

Dfm1 0.3121 -0.0786 0.5215 -0.6152 -0.1293 -0.6568 1.0000  

Dfm2 0.1109 -0.0021 -0.2092 0.2945 0.2340 0.3553 -0.5714 1.0000 

���
�: 6����� .�!�*�
 
 

#�,	�

���- n - 2 = ���������� 

���
�.����/
�0�%�����'#�,�������
#�12)$����/%������ r &��
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������ .1b  #��-����simple correlation coefficients �	��
����(��!�.�"� 

  ln� lnps lnpb lnpm lnvc lnto lnfcr 

ln� 1             

lnps -0.1753 1           

lnpb -0.5119 0.0303 1         

lnpm 0.3342 -0.0198 -0.1674 1       

lnvc 0.8417 -0.2466 -0.4623 0.3435 1     

lnto 0.8015 -0.2448 -0.4373 0.3860 0.7459 1   

lnfcr -0.6748 0.1649 0.3886 -0.5481 -0.5695 -0.6919 1 

���
�: 6����� .�!�*, 2552�
 
 .2 ������6�	)(��% Variance Inflation Factors (VIF) 

-���
����	��)�%	%�#�!����	� #�
���>�!7���  X �X ��1!�
����7+�	� #��

��������8
�$�

�
!�+ (r ) ����  #�)!���!��%�
&
�	� (X �X )-1 �4 5	  #��966
%��5�	��
) ��
������!  (VIF) 

-���
�����(��1!	����  (orthogonal) 6���
����	5�!' �
2�$
(���� �966
%��
)? (VIF) !�26�
� #� =1 

-�� VIF�
� #������#�  1.0 $
�% ��
�#��
����!
2!"
#��1!�
�������	����6���
����	5�!'  ���
�
�9:$� ��
�

�
!�+�#�
���!���$��%�
����  (multicollinearity) �!��(
)$!���  #� VIF = 5.0 $�5	

����#���1!�
������������1!��*=+�
(�#��9:$�  multicollinearity �&!��� (Studenmund 2006: 259) 

��#
�!
�����>
���6.�!�!
�������*=+
����#��10 ��2!"� /"�=��%+, 25460�
�!�))6.��	����
��
����	��)�%  k ��
�  #� VIF j��	��
����	��)�%   j $�"(�6��-(-	%

�
��� x j

                                                         

� �
5�	 j = 2� 
 

 

�
���/�0����%��#��
���-(-	%�#�% (auxiliary regression) 
                              

              
������������ 
�
5�	 Rj

2  5	  #� R2

(�) 

 ���"(�6�����-(-	%�
���  (�)��.�$�
)�
���� x 	5�!' ��
��-�(�	)"(�(��%
���)�!����(�%��
! 

$�� 
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������ .2a  #��-����VIF �	��
����	��)�%(��!���3����
Matrix VIF has 8 rows and 1 column 

1|  .0000000D+00   

2|  .1059880D+01 lnfs   
� #� VIF = 1.11 

3|  .1654617D+01 lnfb   
� #� VIF = 1.65 

4|  .2436097D+01 lnfm  
� #� VIF = 2.44 

5|  .1567594D+01 lnvc  
� #� VIF = 1.57 

6|  .2421815D+01 lnlb  
� #� VIF = 2.42 

7|  .3126760D+01 dfm1  
� #��VIF = 3.13 

8|  .1616720D+01 dfm2 �
� #��VIF = 1.62 

 

������ . 2b  #��-����VIF �	��
����	��)�%(��!�.�"��
Matrix VIF has 7 rows and 1 column 

1|  .0000000D+00   

2|  .1100469D+01 lnps   
� #��VIF = 1.10 

3|  .1347470D+01 lnpb   
� #��VIF = 1.35 

4|  .1457145D+01 lnpm  
� #��VIF = 1.46 

5|  .2444608D+01 lnvc   
� #��VIF = 2.44 

6|  .3009907D+01 lnto   
� #��VIF = 3.00 

7|  .2394515D+01 lnfcr  
� #� VIF = 2.39�
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����������
�������#��$�%������#�&�'&(	��������������)���� 

 
�.1�3�������
�* Stochastic Cobb-Douglas Production Frontier�(��%�������
�* #� ��
 ��6�

��1!����&(�/maximum likelihood estimation0 
| Limited Dependent Variable Model - FRONTIER  

| Maximum Likelihood Estimates                 

| Dependent variable                  lny     

| Weighting variable                  ONE      

| Number of observations               81      

| Iterations completed                    16     

| Log likelihood function        43.01756      

| Variances: Sigma-squared (v) = .00824    

                 Sigma-squared (u) = .03536    

|Variable | Coefficient  | Standard Error |b/St.Er.|P[|Z|>z] | Mean of X| 

          Primary Index Equation for Model 

 Constant -.0011575063     .11113301        -.010      .9917 

 lnfs         .0304986904        .02316688        1.316     .1880        -1.75378 

lnfb         .1544262709        .03228500        4.783      .0000          .142389 

 lnfm       .0945239299        .03923033        2.409      .0160          .922677 

lnvac        .0550395853         .02748461        2.003      .0452       -.409827 

 lnlb        .0037776239         .01924049        .196       .8443        -4.26358 

dfm1     .2003669889        .06775040        2.957      .0031           .395061 

dfm2    .1324051425        .05692744        2.326       .0200           .333333 

          Variance parameters for compound error 

 Lambda    2.071295431      1.2396502         1.671    .0947 

 Sigma     .2088178508    .31960814E-01    6.534    .0000 

 

(��-#(
/*  Likelihood ratio test(LR); chi-square df = 7 

   �3�#� ���
�0�%
�������
�����������%4�#�������'� ���-
�����
��&����	�����%�-���$�5
0.01 
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�.2 3�������
�* #� ��
"
#
����������������� !� (��%�))6.��	�,�)�� 

| Limited Dependent Variable Model - CENSORED  

| Maximum Likelihood Estimates                 

| Dependent variable                     TI      

| Weighting variable                  ONE      

| Number of observations               81      

| Iterations completed                     4      

| Log likelihood function        86.42289      

| Threshold values for the model:              

| Lower=     .0000     Upper=1.0000  

|Variable | Coefficient  |  Standard Error  |  b/St.Er.  | P[|Z|>z]  | Mean of X  | 

Primary Index Equation for Model 

Constant   .1272828186          .58303467E-01    2.183   .0290 

 dmem      .5120764946E-01  .29455479E-01    1.738   .0821  .45679012 

 dcon1    -.7790435274E-01   .42532631E-01   -1.832   .0670  .12345679 

dcon2    -.7243619425E-01    .26606472E-01   -2.723   .0065  .32098765 

dbr       .8502513817E-01      .31758376E-01    2.677   .0074  .45679012 

exp      -.2398494830E-02     .23278618E-02   -1.030   .3028  4.9506173 

rec      -.1061923194E-02      .49258557E-03   -2.156   .0311  22.123457 

age       .5886928938E-03      .11650440E-02     .505    .6134  47.802469 

dedu1    -.1806977507E-02   .30186679E-01    -.060    .9523  .41975309 

dedu2    -.1033729629E-01   .27711420E-01    -.373    .7091  .39506173 

dfty      .2884222165E-02     .23333474E-01     .124     .9016  .24691358 

dct       .2085115417E-01     .32913496E-01     .634      .5264  .16049383 

         Disturbance standard deviation 

 Sigma     .8304613027E-01  .65247202E-02   12.728   .0000 

 

(��-#(
/*  Likelihood ratio test(LR); chi-square df = 11  

   �3�#� ���
�0�%
�������
�����������%4�#�������'� ���-
�����
��&����	�����%�-���$�5
0.1 



122

�.3�3�������
�* Stochastic Cobb-Douglas profit Frontier�(��%�������
�* #� ��
 ��6���1!
����&(�/maximum likelihood estimation0 

+---------------------------------------------+ 

| Limited Dependent Variable Model - FRONTIER  

| Maximum Likelihood Estimates                 

| Dependent variable                     PF     

| Weighting variable                  ONE      

| Number of observations               81      

| Iterations completed                    14     

| Log likelihood function          -70.70239           

| Variances: Sigma-squared(v) =     .11559    

|                Sigma-squared(u) =      .65503    

+---------------------------------------------+ 

+---------+--------------+----------------+--------+---------+----------+ 

|Variable | Coefficient  | Standard Error |b/St.Er.|P[|Z|>z] | Mean of X| 

+---------+--------------+----------------+--------+---------+----------+ 

          Primary Index Equation for Model 

Constant  4.572412368     .65430123        6.988   .0000 

ps             .1019151482   .17646530         .578    .5636   -1.4650025 

pb           -.2298126402   .11176960       -2.056   .0398   -1.1965407 

pm          -.1108344645   .11708669        -.947     .3438  -2.3201593 

vc           .5676357714    .82865949E-01 6.850   .0000 -.48658025E-01 

to           .2035415043    .82378103E-01 2.471   .0135   2.0686457 

fcr        -.7242234612     .31275169       -2.316   .0206   1.4236802 

          Variance parameters for compound error 

 Lambda    2.380462570      1.0865196        2.191   .0285 

 Sigma     .8778501978      .11653601         7.533    .0000 
 

(��-#(
/*  Likelihood ratio test(LR); chi-square df = 6 

   �3�#� ���
�0�%
�������
�����������%4�#�������'� ���-
�����
��&����	�����%�-���$�5
0.01 
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�.4 3�������
�* #� ��
"
#
����������������.�"�(��%�))6.��	�,�)�� 

              | Limited Dependent Variable Model - CENSORED  

              | Maximum Likelihood Estimates                 

              | Dependent      u      

              | Weighting variable                   ONE      

              | Number of observations               81      

              | Iterations completed                     4      

              | Log likelihood function       33.975 

              | Threshold values for the model:              

              | Lower=     .0000     Upper =1.0000  

              +---------------------------------------------+ 

+-----------+---------------------+--------------------+--------+---------+----------+ 

| Variable    |     Coefficient     |   Standard Error  |b/St.Er.|P[|Z|>z] | Mean of X| 

+-----------+--------------------+--------------------+--------+---------+----------+ 

          Primary Index Equation for Model 

 Constant  .8699883360E-01  .10242067              .849   .3956 

 EXP      -.8596326656E-02   .45862609E-02   -1.874   .0609    4.9506173 

 REC      -.7638576402E-03   .94657758E-03    -.807   .4197    22.123457 

 AGE       .6423364732E-02   .23193538E-02    2.769   .0056   47.802469 

 DSA       .9532455299E-01    .62051040E-01    1.536   .1245   .83950617 

 DMEM      .2488027574E-01   .57675022E-01     .431   .6662   .45679012 

 DCON1    -.1752067119          .79689381E-01   -2.199   .0279   .12345679 

 DCON2    -.2322754567E-01  .49399245E-01    -.470   .6382  .32098765 

 DBR       .3177514536E-01     .62890458E-01     .505   .6134    .45679012 

 DCT       .1567024798            .64858817E-01    2.416   .0157    .16049383        

  Disturbance standard deviation 

 Sigma     .1590725940      .12497923E-01   12.728   .0000 

 

(��-#(
/*  Likelihood ratio test(LR); chi-square df = 9 

   �3�#� ���
�0�%
�������
�����������%4�#�������'� ���-
�����
��&����	�����%�-���$�5
0.01 
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����������
�%���#�&�'&��*���+���&���#��#�&�'&��*����)�,�	��+������ 

 

������6.1  #����������������� !� �	����������&#
�
�	%#�� 

������� 

��%��� 
 #� 

����������� 

 

��������
��%��� 

 #� 
����������� 

 

������� 

��%��� 
 #� 

����������� 

1 0.89 28 0.78 55 0.90 

2 0.86 29 0.90 56 0.92 

3 0.90 30 0.91 57 0.94 

4 0.85 31 0.81 58 0.69 

5 0.90 32 0.94 59 0.86 

6 0.86 33 0.97 60 0.76 

7 0.73 34 0.84 61 0.96 

8 0.95 35 0.82 62 0.84 

9 0.58 36 0.86 63 0.97 

10 0.88 37 0.90 64 0.89 

11 0.94 38 0.84 65 0.91 

12 0.86 39 0.92 66 0.90 

13 0.93 40 0.94 67 0.90 

14 0.85 41 0.81 68 0.93 

15 0.87 42 0.91 69 0.93 

16 0.80 43 0.76 70 0.91 

17 0.94 44 0.76 71 0.87 

18 0.86 45 0.68 72 0.93 

19 0.89 46 0.91 73 0.95 

20 0.77 47 0.84 74 0.87 

21 0.89 48 0.67 75 0.92 

22 0.88 49 0.83 76 0.92 

23 0.91 50 0.90 77 0.78 

24 0.73 51 0.78 78 0.86 

25 0.89 52 0.88 79 0.87 

26 0.85 53 0.94 80 0.95 

27 0.87 54 0.92 81 0.84 
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������6.2  #����������������.�"��	����������&#
�
�	%#�� 

������� 

��%��� 
 #� 

����������� 

 

������� 

��%��� 
 #� 

����������� 

 

������� 

��%��� 
 #� 

����������� 

1 0.67 28 0.60 55 0.74 

2 0.31 29 0.22 56 0.77 

3 0.81 30 0.82 57 0.89 

4 0.62 31 0.50 58 0.81 

5 0.35 32 0.56 59 0.74 

6 0.17 33 0.61 60 0.71 

7 0.39 34 0.76 61 0.76 

8 0.28 35 0.31 62 0.57 

9 0.47 36 0.35 63 0.74 

10 0.33 37 0.68 64 0.45 

11 0.51 38 0.32 65 0.80 

12 0.62 39 0.71 66 0.75 

13 0.81 40 0.65 67 0.53 

14 0.80 41 0.41 68 0.72 

15 0.53 42 0.76 69 0.70 

16 0.49 43 0.53 70 0.43 

17 0.52 44 0.45 71 0.66 

18 0.64 45 0.39 72 0.35 

19 0.63 46 0.81 73 0.61 

20 0.48 47 0.61 74 0.37 

21 0.60 48 0.27 75 0.43 

22 0.41 49 0.69 76 0.62 

23 0.64 50 0.83 77 0.79 

24 0.35 51 0.47 78 0.62 

25 0.08 52 0.61 79 0.75 

26 0.48 53 0.33 80 0.73 

27 0.73 54 0.28 81 0.31 

�
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7. �#�!��1!�
�����	��
�
C��
� 
�()����������%���	��
)	����$�5	�&���6�	��#�!�/,(%�D����#�!���
����%���	��
)������2%�"�#0��

1)…………………………………………………….�.��$!#�……………………………… 
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