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L-moment method for the Pearson Type- [[[ distribution and its expected probability in parameter estimation//BAI Li
XIA Le-tian WEI Yu-hua College of Sciences Hohai University ~Nanjing 210098  China

Abstract Based on the Monte-Carlo method the main methods of parameter estimation for the Pearson Type- [l P-[Il
distribution are analyzed including the traditional moment MOM  curve-fitting FIT  the probability weighted moment PWM
and the L-moment LM methods. The expected probabilities of the P-[ll distribution calculated by each method are compared.
Comparison results show that the probabilities predicted by the FIT and LM methods are close to the design frequency while the
expected probability predicted by the MOM method is much higher than the design frequency. With regard to the expected
probability the LM method is more reasonable and effective.
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1 P-TI

=1% =0.1%
X EC, EC, b= 7 P== 2
Cyo Cy n E Fy x, /% /% E Fy x, /% /%
0.25 1.0 30 MOM 1.0343 0.2378 0.8195 1.6829 -68.29 0.4856 —-385.6
0.25 1.0 30 FIT 1.0343 0.2600 0.0100 1.3369 -33.69 0.3272 -272.2
0.25 1.0 30 PWM 1.0343 0.2455 0.9898 1.4300 —-43.00 0.3812 —-281.2
0.25 1.0 30 LM 1.0343 0.2411 0.9867 1.4513 -45.13 0.3100 -210.0
0.5 1.0 30 MOM 0.9950 0.4773 0.7957 1.7820 -78.20 0.5212 -421.2
0.5 1.0 30 FIT 0.9950 0.5200 0.9900 1.3656 -36.56 0.3628 -262.8
0.5 1.0 30 PWM 0.9950 0.4912 1.0176 1.4620 -46.20 0.3840 -284.0
0.5 1.0 30 M 0.9950 0.4927 0.9987 1.4402 -44.02 0.3530 -253.0
0.5 1.5 30 MOM 1.0505 0.4590 1.1069 1.7253 -72.53 0.5109 -410.9
0.5 1.5 30 FIT 1.0505 0.5200 1.4900 1.4823 -48.23 0.2808 -180.8
0.5 1.5 30 PWM 1.0505 0.4908 1.4856 1.6302 -63.02 0.3400 —-240.0
0.5 1.5 30 M 1.0505 0.4951 1.5241 1.4900 —-49.00 0.2642 -164.2
0.5 2.0 30 MOM 1.0017 0.4655 1.4971 2.1499 —-114.99 0.6667 -566.7
0.5 2.0 30 FIT 1.0017 0.5259 2.0212 1.4856 - 48.56 0.3592 -259.2
0.5 2.0 30 PWM 1.0017 0.4964 1.9804 1.5872 -58.72 0.3752 -275.2
0.5 2.0 30 M 1.0017 0.4983 1.9969 1.5049 -50.49 0.3840 -284.0
1.0 2.5 30 MOM 0.9956 0.9232 1.8089 2.2223 -122.23 0.7310 -631.0
1.0 2.5 30 FIT 0.9956 1.0200 2.4800 1.5512 -55.12 0.3026 -202.6
1.0 2.5 30 PWM 0.9956 0.9865 2.4815 1.6160 -61.60 0.3370 -237.0
1.0 2.5 30 LM 0.9956 0.9832 2.4811 1.5400 -54.00 0.3320 -232.0
0.25 1.0 50 MOM 1.0025 0.2438 0.8640 1.4873 -48.73 0.3072 -207.2
0.25 1.0 50 FIT 1.0025 0.2600 1.0100 1.2162 -21.62 0.2296 -129.6
0.25 1.0 50 PWM 1.0025 0.2475 0.9823 1.2940 -29.40 0.2571 -157.1
0.25 1.0 50 LM 1.0025 0.2483 1.0020 1.2018 -20.18 0.2100 -110.0
0.5 1.0 50 MOM 1.0026 0.4846 0.8717 1.5673 -56.73 0.3240 -224.0
0.5 1.0 50 FIT 1.0026 0.5200 1.0100 1.3025 -30.25 0.2423 -142.3
0.5 1.0 50 PWM 1.0026 0.4935 1.0165 1.3730 -37.30 0.2183 -118.3
0.5 1.0 50 LM 1.0026 0.4950 0.9912 1.2900 -29.00 0.2530 -153.0
0.5 1.5 50 MOM 1.0452 0.4746 1.2237 1.6320 -63.20 0.4172 -317.2
0.5 1.5 50 FIT 1.0452 0.5100 1.4700 1.3924 -37.24 0.1944 -94.4
0.5 1.5 50 PWM 1.0452 0.4859 1.4656 1.4761 47.61 0.2298 -129.8
0.5 1.5 50 M 1.0452 0.4899 1.4720 1.3333 -33.33 0.2280 -128.0
0.5 2.0 50 MOM 0.9973 0.4799 1.6379 1.7160 -71.60 0.4243 -324.3
0.5 2.0 50 FIT 0.9973 0.5200 2.0200 1.3333 -33.33 0.2349 -134.9
0.5 2.0 50 PWM 0.9973 0.4974 1.9788 1.4100 -41.00 0.2671 -167.1
0.5 2.0 50 M 0.9973 0.4951 1.9823 1.3400 —-34.00 0.2370 -137.0
1.0 25 50 MOM 1.0074  0.9395 1.9528 1.8442 —84.42 0.4539 ~353.9
1.0 2.5 50 FIT 1.0074 1.0300 2.4900 1.3029 -30.29 0.2126 -112.6
1.0 2.5 50 PWM 1.0074 0.9942 2.4884 1.3855 -38.55 0.2371 -137.1
1.0 2.5 50 M 1.0074 1.0026 2.4868 1.3256 -32.56 0.2380 —-138.0
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