
0.8

0.85

0.9

0.95

1

1.05

0.756 0.904 0.935 0.924 0.942 0.940 0.9410.949 0.956 0.960 0.959 0.925 0.968 1.080

0.909 0.956 0.976 0.979 0.980 0.982 0.9820.987 0.984 0.984 0.990 0.987 0.974 0.975

0.911 0.971 0.976 0.981 0.981 0.982 0.9820.986 0.985 0.982 0.979 0.975 0.979 0.985

0.893 0.965 0.977 0.978 0.978 0.980 0.9790.985 0.983 0.979 0.979 0.988 0.983 0.951

0.913 0.959 0.976 0.984 0.982 0.984 0.9860.987 0.986 0.981 0.974 0.969 0.993 0.965
0.921 0.945 0.968 0.977 0.986 0.989 0.9910.994 0.993 0.991 0.992 0.988 0.994 0.998

0.936 0.954 0.971 0.988 0.990 0.991 0.9930.995 0.993 0.994 0.993 0.994 0.991 0.993

0.903 0.946 0.966 0.985 0.989 0.991 0.9950.996 0.995 0.995 0.996 0.998 0.999 0.999

0.905 0.940 0.970 0.985 0.991 0.993 0.9960.997 0.996 0.995 0.997 0.999 0.995 0.996

0.901 0.911 0.949 0.972 0.985 0.988 0.9940.994 0.995 0.994 0.993 0.995 0.997 0.999
0.884 0.919 0.949 0.970 0.984 0.989 0.9920.994 0.994 0.994 0.996 0.995 0.983 0.999

0.912 0.946 0.970 0.983 0.990 0.993 0.9950.996 0.996 0.995 0.995 0.997 0.995 0.996

0.920 0.960 0.969 0.982 0.987 0.990 0.9950.995 0.995 0.995 0.995 0.996 0.997 0.998

0.921 0.946 0.971 0.985 0.988 0.990 0.9930.994 0.994 0.994 0.993 0.990 0.995 0.995

0.932 0.950 0.968 0.981 0.983 0.988 0.9920.993 0.993 0.993 0.992 0.995 1.001 0.994
0.905 0.969 0.980 0.982 0.985 0.985 0.9860.986 0.984 0.985 0.980 0.965 0.970 1.001

0.944 0.969 0.978 0.985 0.988 0.984 0.9860.994 0.992 0.987 0.985 0.980 0.974 1.000

0.907 0.967 0.977 0.986 0.986 0.986 0.9860.990 0.988 0.986 0.983 0.971 1.003 1.003

0.913 0.973 0.979 0.979 0.981 0.987 0.9860.987 0.987 0.985 0.986 0.988 0.953 0.995

0.760 0.908 0.933 0.917 0.936 0.933 0.9300.944 0.945 0.949 0.963 0.969 0.838 0.764
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0.02

0.04

0.06

0.08

0.1

0.12

0.040 0.008 0.006 0.007 0.007 0.006 0.0110.018 0.018 0.016 0.008 0.036 0.072 0.111

0.026 0.008 0.008 0.004 0.008 0.006 0.0110.021 0.018 0.015 0.009 0.018 0.023 0.029

0.022 0.012 0.010 0.004 0.006 0.005 0.0170.018 0.020 0.019 0.010 0.012 0.040 0.025

0.025 0.009 0.010 0.003 0.004 0.007 0.0140.022 0.020 0.016 0.011 0.013 0.016 0.031

0.017 0.009 0.011 0.006 0.006 0.007 0.0130.017 0.015 0.016 0.011 0.016 0.024 0.023
0.018 0.014 0.022 0.007 0.005 0.009 0.0120.014 0.013 0.012 0.008 0.009 0.016 0.014

0.018 0.019 0.020 0.009 0.004 0.010 0.0130.014 0.014 0.011 0.008 0.008 0.009 0.014

0.018 0.017 0.014 0.008 0.009 0.013 0.0120.013 0.012 0.011 0.007 0.007 0.008 0.007

0.009 0.020 0.012 0.005 0.012 0.013 0.0140.012 0.012 0.010 0.006 0.005 0.008 0.006

0.025 0.020 0.013 0.009 0.009 0.012 0.0130.010 0.010 0.010 0.006 0.012 0.008 0.027
0.081 0.018 0.011 0.009 0.011 0.010 0.0140.014 0.010 0.011 0.006 0.008 0.017 0.011

0.008 0.014 0.011 0.007 0.011 0.013 0.0140.013 0.012 0.010 0.006 0.005 0.007 0.006

0.018 0.028 0.017 0.007 0.011 0.013 0.0120.013 0.013 0.011 0.007 0.008 0.007 0.010

0.022 0.018 0.021 0.007 0.006 0.011 0.0120.014 0.013 0.012 0.008 0.009 0.010 0.012

0.021 0.022 0.020 0.008 0.006 0.008 0.0130.013 0.015 0.011 0.008 0.010 0.011 0.023
0.022 0.011 0.005 0.006 0.005 0.006 0.0130.014 0.014 0.015 0.011 0.018 0.037 0.016

0.024 0.005 0.006 0.003 0.003 0.005 0.0140.022 0.021 0.018 0.011 0.023 0.039 0.022

0.038 0.007 0.006 0.003 0.004 0.006 0.0160.018 0.019 0.017 0.009 0.021 0.024 0.027

0.036 0.012 0.008 0.004 0.007 0.008 0.0120.019 0.017 0.015 0.010 0.013 0.027 0.023

0.028 0.014 0.006 0.007 0.010 0.006 0.0120.017 0.016 0.013 0.011 0.033 0.093 0.131
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0.8

0.85

0.9

0.95

1

1.05

0.766 0.891 0.937 0.930 0.940 0.941 0.9430.952 0.956 0.959 0.957 0.943 0.976 1.079

0.877 0.944 0.959 0.965 0.971 0.976 0.9760.981 0.977 0.981 0.980 0.991 0.984 0.986

0.905 0.957 0.962 0.981 0.977 0.979 0.9780.982 0.980 0.981 0.974 0.970 0.972 0.948

0.930 0.970 0.975 0.978 0.984 0.982 0.9830.989 0.988 0.985 0.985 0.996 0.985 0.984

0.932 0.968 0.977 0.979 0.980 0.980 0.9800.982 0.979 0.978 0.971 0.974 0.982 0.982
0.901 0.935 0.946 0.966 0.975 0.981 0.9860.990 0.988 0.990 0.987 0.987 0.970 0.981

0.899 0.942 0.964 0.978 0.982 0.987 0.9910.992 0.992 0.992 0.991 0.990 0.999 0.987

0.897 0.949 0.962 0.987 0.987 0.992 0.9940.994 0.995 0.993 0.996 0.999 0.991 0.991

0.897 0.940 0.970 0.983 0.990 0.993 0.9950.997 0.996 0.996 0.995 0.992 0.997 0.997

0.882 0.913 0.940 0.967 0.983 0.987 0.9910.992 0.995 0.990 0.996 1.001 1.004 1.002
0.874 0.918 0.960 0.966 0.977 0.985 0.9920.992 0.992 0.993 0.996 1.005 0.995 1.006

0.892 0.935 0.967 0.982 0.989 0.991 0.9940.996 0.995 0.995 0.995 0.994 0.996 0.992

0.918 0.939 0.970 0.982 0.987 0.990 0.9930.995 0.996 0.993 0.994 0.997 0.987 0.996

0.903 0.943 0.965 0.978 0.981 0.987 0.9890.992 0.991 0.990 0.989 0.992 0.999 0.993

0.901 0.934 0.954 0.967 0.977 0.982 0.9870.990 0.988 0.988 0.989 0.983 1.003 1.002
0.918 0.962 0.975 0.979 0.979 0.982 0.9810.982 0.981 0.979 0.981 0.977 0.956 0.987

0.926 0.968 0.980 0.986 0.989 0.989 0.9890.996 0.996 0.991 0.988 0.993 0.983 0.997

0.925 0.960 0.973 0.983 0.979 0.985 0.9860.989 0.984 0.983 0.985 0.984 0.986 0.970

0.886 0.961 0.969 0.973 0.979 0.982 0.9830.988 0.985 0.982 0.991 0.970 0.989 0.994

0.750 0.900 0.921 0.914 0.935 0.931 0.9330.946 0.950 0.956 0.939 0.982 1.039 0.947
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0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.049 0.010 0.015 0.008 0.006 0.010 0.0150.012 0.014 0.019 0.025 0.048 0.071 0.093

0.035 0.014 0.016 0.013 0.009 0.009 0.0130.020 0.019 0.013 0.008 0.016 0.016 0.030

0.041 0.019 0.016 0.011 0.006 0.008 0.0140.021 0.019 0.013 0.012 0.028 0.040 0.032

0.046 0.011 0.016 0.009 0.009 0.007 0.0130.021 0.016 0.014 0.011 0.010 0.029 0.042

0.053 0.013 0.010 0.010 0.009 0.008 0.0130.016 0.017 0.016 0.012 0.018 0.017 0.030
0.018 0.042 0.020 0.017 0.011 0.010 0.0130.014 0.015 0.012 0.009 0.011 0.028 0.016

0.013 0.021 0.021 0.007 0.010 0.009 0.0120.012 0.013 0.012 0.008 0.006 0.009 0.010

0.027 0.016 0.025 0.010 0.008 0.012 0.0100.013 0.010 0.010 0.007 0.008 0.013 0.021

0.024 0.015 0.011 0.004 0.010 0.012 0.0120.011 0.011 0.010 0.006 0.006 0.007 0.008

0.040 0.030 0.011 0.008 0.011 0.012 0.0130.011 0.011 0.010 0.004 0.006 0.008 0.007
0.046 0.021 0.017 0.010 0.007 0.010 0.0120.013 0.011 0.011 0.006 0.004 0.010 0.005

0.014 0.015 0.012 0.005 0.009 0.011 0.0130.011 0.011 0.010 0.006 0.007 0.008 0.009

0.021 0.025 0.021 0.007 0.009 0.010 0.0130.013 0.011 0.010 0.007 0.008 0.013 0.008

0.013 0.020 0.018 0.007 0.005 0.010 0.0130.014 0.013 0.012 0.011 0.013 0.012 0.014

0.034 0.019 0.013 0.013 0.006 0.009 0.0120.015 0.015 0.014 0.008 0.010 0.015 0.020
0.043 0.008 0.011 0.008 0.008 0.009 0.0130.018 0.015 0.018 0.011 0.010 0.027 0.027

0.023 0.008 0.013 0.009 0.006 0.004 0.0120.019 0.020 0.017 0.012 0.021 0.022 0.021

0.042 0.010 0.010 0.007 0.006 0.007 0.0150.020 0.020 0.019 0.008 0.032 0.018 0.056

0.024 0.015 0.013 0.009 0.010 0.007 0.0120.016 0.017 0.018 0.012 0.019 0.040 0.038

0.049 0.013 0.010 0.006 0.008 0.013 0.0160.019 0.015 0.013 0.024 0.031 0.028 0.081
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0.85
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1

0.768 0.901 0.932 0.924 0.934 0.933 0.9370.947 0.947 0.952 0.953 0.971 0.982 1.000

0.881 0.946 0.961 0.967 0.971 0.974 0.9760.978 0.979 0.979 0.982 0.967 1.013 0.984

0.938 0.949 0.967 0.976 0.976 0.978 0.9770.981 0.982 0.980 0.980 0.977 0.984 0.978

0.932 0.966 0.979 0.982 0.989 0.986 0.9870.991 0.991 0.986 0.987 0.980 0.997 0.983

0.894 0.969 0.975 0.984 0.979 0.980 0.9800.984 0.983 0.983 0.978 0.975 0.960 0.977
0.913 0.951 0.954 0.968 0.978 0.983 0.9880.990 0.990 0.991 0.988 0.983 0.994 0.982

0.930 0.952 0.964 0.979 0.982 0.987 0.9900.992 0.992 0.992 0.993 0.994 1.002 1.000

0.909 0.949 0.967 0.981 0.987 0.991 0.9930.995 0.995 0.994 0.995 0.995 0.992 0.993

0.939 0.961 0.975 0.984 0.991 0.994 0.9960.996 0.996 0.996 0.997 0.997 0.996 1.000

0.912 0.947 0.968 0.976 0.986 0.992 0.9950.994 0.993 0.995 0.994 0.998 1.001 0.993
0.908 0.928 0.952 0.975 0.985 0.988 0.9910.993 0.994 0.994 0.994 0.997 0.994 1.000

0.922 0.959 0.968 0.980 0.987 0.991 0.9940.995 0.995 0.995 0.995 0.998 0.995 0.995

0.914 0.950 0.966 0.975 0.984 0.989 0.9920.994 0.994 0.992 0.995 0.999 0.989 1.002

0.933 0.958 0.962 0.976 0.980 0.985 0.9900.992 0.991 0.992 0.994 0.996 0.984 0.994

0.915 0.959 0.960 0.968 0.979 0.982 0.9860.990 0.990 0.990 0.988 0.991 0.985 0.988
0.953 0.976 0.983 0.981 0.986 0.984 0.9850.986 0.984 0.982 0.981 0.978 0.977 0.993

0.964 0.979 0.982 0.990 0.995 0.991 0.9930.999 0.997 0.992 0.988 0.985 0.992 0.994

0.913 0.962 0.973 0.978 0.979 0.981 0.9810.985 0.986 0.982 0.980 0.977 0.990 0.990

0.907 0.950 0.968 0.971 0.975 0.976 0.9800.981 0.980 0.982 0.982 0.974 0.973 1.015

0.769 0.906 0.932 0.926 0.931 0.934 0.9350.944 0.952 0.949 0.953 0.982 0.961 0.861
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0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.016 0.012 0.006 0.009 0.006 0.009 0.0100.015 0.014 0.015 0.011 0.049 0.036 0.031

0.038 0.019 0.015 0.011 0.010 0.008 0.0130.017 0.017 0.017 0.009 0.021 0.019 0.037

0.033 0.019 0.011 0.005 0.007 0.008 0.0130.019 0.017 0.015 0.009 0.012 0.021 0.024

0.017 0.013 0.008 0.005 0.005 0.006 0.0110.019 0.019 0.018 0.009 0.017 0.015 0.015

0.034 0.011 0.005 0.005 0.007 0.007 0.0120.014 0.016 0.016 0.011 0.014 0.018 0.029
0.014 0.019 0.019 0.010 0.007 0.008 0.0130.014 0.013 0.011 0.009 0.011 0.010 0.015

0.010 0.025 0.019 0.009 0.006 0.009 0.0120.013 0.013 0.012 0.008 0.008 0.009 0.010

0.012 0.021 0.016 0.009 0.008 0.011 0.0140.011 0.010 0.011 0.007 0.008 0.008 0.010

0.012 0.015 0.014 0.005 0.009 0.012 0.0130.012 0.011 0.010 0.005 0.006 0.008 0.006

0.040 0.018 0.014 0.005 0.008 0.011 0.0130.013 0.011 0.009 0.005 0.008 0.006 0.010
0.019 0.020 0.019 0.010 0.008 0.012 0.0130.011 0.010 0.009 0.005 0.007 0.012 0.016

0.011 0.018 0.014 0.006 0.009 0.011 0.0130.012 0.011 0.011 0.006 0.006 0.007 0.007

0.034 0.014 0.020 0.007 0.008 0.011 0.0140.010 0.012 0.011 0.008 0.009 0.011 0.006

0.014 0.025 0.019 0.010 0.004 0.010 0.0120.014 0.013 0.012 0.008 0.008 0.010 0.010

0.025 0.022 0.019 0.011 0.006 0.010 0.0130.014 0.013 0.012 0.007 0.010 0.013 0.022
0.032 0.008 0.007 0.007 0.004 0.007 0.0140.018 0.015 0.015 0.010 0.020 0.015 0.016

0.026 0.008 0.009 0.009 0.005 0.005 0.0140.021 0.018 0.016 0.012 0.020 0.014 0.017

0.026 0.014 0.010 0.007 0.007 0.007 0.0140.019 0.020 0.016 0.008 0.014 0.018 0.031

0.031 0.022 0.013 0.011 0.009 0.010 0.0120.016 0.017 0.013 0.008 0.016 0.034 0.019

0.029 0.010 0.010 0.005 0.009 0.007 0.0150.012 0.009 0.014 0.017 0.024 0.053 0.145
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data1516-mc16a data17-mc16d data18-mc16e

PLImprovedTight



0.75

0.8

0.85

0.9

0.95

1

0.757 0.854 0.862 0.848 0.876 0.882 0.8860.889 0.897 0.901 0.914 0.900 0.812 1.040

0.925 0.933 0.957 0.957 0.964 0.966 0.9640.970 0.968 0.968 0.969 0.976 0.968 0.969

0.917 0.951 0.954 0.960 0.963 0.968 0.9670.970 0.969 0.966 0.958 0.969 0.937 0.963

0.894 0.947 0.949 0.952 0.956 0.958 0.9590.967 0.964 0.954 0.960 0.971 0.965 0.913

0.900 0.935 0.953 0.962 0.965 0.967 0.9690.970 0.969 0.957 0.946 0.947 0.961 0.960
0.920 0.938 0.949 0.958 0.966 0.973 0.9770.981 0.979 0.975 0.975 0.976 0.985 1.014

0.938 0.943 0.956 0.969 0.973 0.977 0.9820.985 0.981 0.985 0.981 0.976 0.975 0.987

0.903 0.935 0.948 0.970 0.970 0.976 0.9830.987 0.985 0.983 0.985 0.980 0.973 0.996

0.903 0.930 0.952 0.967 0.977 0.982 0.9870.991 0.988 0.985 0.992 0.991 0.992 0.987

0.897 0.897 0.927 0.945 0.958 0.969 0.9800.980 0.983 0.981 0.987 0.984 0.982 0.998
0.891 0.902 0.927 0.937 0.961 0.970 0.9790.981 0.982 0.979 0.989 0.975 0.951 0.988

0.906 0.936 0.952 0.969 0.977 0.982 0.9860.989 0.988 0.986 0.985 0.987 0.991 0.984

0.918 0.945 0.949 0.963 0.971 0.977 0.9820.987 0.984 0.984 0.987 0.984 0.998 0.991

0.918 0.937 0.953 0.967 0.967 0.976 0.9800.982 0.981 0.982 0.980 0.983 0.975 0.999

0.920 0.936 0.953 0.960 0.961 0.971 0.9760.980 0.978 0.978 0.974 0.971 0.967 0.971
0.906 0.942 0.953 0.961 0.969 0.971 0.9690.970 0.966 0.969 0.958 0.939 0.960 0.983

0.938 0.943 0.958 0.968 0.972 0.967 0.9690.982 0.978 0.974 0.971 0.966 0.970 0.985

0.912 0.942 0.960 0.969 0.973 0.974 0.9760.977 0.976 0.973 0.973 0.941 1.004 1.010

0.927 0.949 0.959 0.959 0.965 0.972 0.9730.975 0.970 0.970 0.978 0.975 0.954 0.976

0.761 0.834 0.860 0.836 0.867 0.864 0.8710.876 0.878 0.889 0.910 0.944 0.879 0.715
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0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.047 0.019 0.015 0.010 0.006 0.005 0.0110.018 0.019 0.018 0.020 0.042 0.093 0.123

0.026 0.019 0.024 0.014 0.007 0.008 0.0080.025 0.023 0.018 0.009 0.026 0.041 0.035

0.023 0.029 0.022 0.014 0.005 0.004 0.0180.024 0.027 0.025 0.011 0.017 0.048 0.038

0.024 0.024 0.024 0.014 0.010 0.005 0.0140.025 0.024 0.019 0.010 0.028 0.024 0.052

0.019 0.010 0.012 0.015 0.005 0.007 0.0150.021 0.017 0.019 0.013 0.023 0.030 0.033
0.024 0.023 0.033 0.021 0.016 0.008 0.0140.023 0.020 0.020 0.013 0.015 0.023 0.014

0.016 0.027 0.029 0.022 0.012 0.009 0.0150.020 0.021 0.018 0.012 0.018 0.018 0.016

0.017 0.024 0.025 0.026 0.007 0.009 0.0140.017 0.019 0.018 0.011 0.014 0.019 0.019

0.010 0.028 0.022 0.011 0.009 0.012 0.0170.018 0.017 0.017 0.009 0.013 0.011 0.019

0.027 0.028 0.021 0.012 0.010 0.010 0.0140.015 0.016 0.015 0.009 0.015 0.016 0.027
0.070 0.030 0.026 0.016 0.010 0.012 0.0140.019 0.018 0.019 0.011 0.016 0.024 0.019

0.013 0.022 0.019 0.011 0.007 0.013 0.0170.019 0.019 0.016 0.011 0.010 0.010 0.013

0.021 0.037 0.028 0.023 0.007 0.011 0.0140.019 0.019 0.018 0.012 0.012 0.014 0.015

0.022 0.026 0.031 0.020 0.013 0.008 0.0140.021 0.020 0.020 0.012 0.015 0.018 0.018

0.018 0.031 0.031 0.020 0.012 0.008 0.0150.021 0.021 0.019 0.013 0.017 0.020 0.030
0.019 0.021 0.014 0.015 0.006 0.003 0.0120.021 0.018 0.020 0.013 0.038 0.045 0.032

0.017 0.013 0.019 0.011 0.009 0.004 0.0110.023 0.023 0.020 0.015 0.037 0.043 0.026

0.040 0.013 0.020 0.014 0.005 0.006 0.0140.027 0.027 0.021 0.011 0.021 0.029 0.040

0.030 0.025 0.018 0.010 0.006 0.006 0.0070.021 0.021 0.018 0.015 0.020 0.032 0.040

0.021 0.017 0.013 0.012 0.005 0.008 0.0120.020 0.017 0.015 0.012 0.076 0.103 0.221
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1

1.05

1.1

1.15

0.777 0.845 0.891 0.864 0.890 0.890 0.8930.903 0.906 0.906 0.913 0.896 0.918 1.157

0.885 0.914 0.929 0.936 0.949 0.957 0.9600.959 0.959 0.964 0.967 0.968 0.923 0.981

0.919 0.937 0.939 0.964 0.957 0.962 0.9640.968 0.965 0.962 0.952 0.969 0.959 0.965

0.928 0.949 0.958 0.957 0.964 0.965 0.9660.975 0.975 0.969 0.972 0.988 0.991 0.981

0.938 0.935 0.957 0.955 0.961 0.961 0.9620.964 0.959 0.958 0.946 0.938 0.958 0.974
0.902 0.920 0.929 0.939 0.946 0.955 0.9650.973 0.970 0.968 0.958 0.971 0.933 0.947

0.895 0.922 0.948 0.956 0.959 0.966 0.9750.978 0.979 0.977 0.975 0.984 0.981 0.957

0.890 0.939 0.944 0.968 0.971 0.978 0.9830.985 0.985 0.983 0.986 0.993 0.994 0.976

0.887 0.932 0.952 0.968 0.976 0.984 0.9880.993 0.989 0.989 0.986 0.983 0.988 0.986

0.878 0.894 0.914 0.944 0.958 0.968 0.9780.980 0.983 0.975 0.978 0.983 0.972 0.988
0.874 0.919 0.931 0.942 0.958 0.970 0.9760.979 0.980 0.977 0.986 1.001 0.987 1.012

0.890 0.924 0.950 0.967 0.976 0.981 0.9860.989 0.988 0.984 0.986 0.986 0.986 0.982

0.918 0.925 0.955 0.965 0.970 0.975 0.9810.988 0.986 0.983 0.985 0.985 0.968 0.979

0.898 0.931 0.947 0.959 0.960 0.968 0.9740.979 0.978 0.975 0.975 0.978 0.987 0.982

0.897 0.922 0.933 0.940 0.948 0.957 0.9670.973 0.971 0.965 0.967 0.957 0.982 1.004
0.924 0.939 0.953 0.959 0.962 0.964 0.9640.966 0.964 0.958 0.957 0.965 0.931 0.981

0.931 0.950 0.965 0.968 0.976 0.977 0.9760.986 0.987 0.982 0.976 0.974 0.995 0.981

0.933 0.941 0.958 0.962 0.965 0.971 0.9760.978 0.972 0.970 0.972 0.982 0.963 0.992

0.903 0.941 0.946 0.954 0.963 0.966 0.9720.976 0.973 0.966 0.976 0.949 0.989 0.966

0.758 0.821 0.862 0.842 0.871 0.871 0.8830.894 0.896 0.900 0.883 0.926 1.013 0.922
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0.02

0.04

0.06

0.08

0.1

0.12

0.14
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0.18

0.2

0.053 0.015 0.025 0.008 0.008 0.007 0.0130.010 0.019 0.025 0.024 0.046 0.186 0.168

0.032 0.029 0.029 0.023 0.012 0.010 0.0110.024 0.019 0.018 0.005 0.025 0.064 0.058

0.028 0.031 0.023 0.021 0.012 0.012 0.0150.028 0.023 0.017 0.020 0.027 0.027 0.054

0.043 0.023 0.031 0.019 0.015 0.010 0.0130.023 0.019 0.015 0.009 0.015 0.044 0.024

0.039 0.012 0.023 0.022 0.016 0.011 0.0150.020 0.020 0.018 0.023 0.032 0.047 0.026
0.023 0.048 0.028 0.031 0.022 0.013 0.0170.021 0.020 0.021 0.016 0.030 0.071 0.027

0.018 0.030 0.033 0.021 0.018 0.010 0.0130.017 0.018 0.017 0.014 0.009 0.019 0.018

0.027 0.023 0.033 0.026 0.008 0.011 0.0100.015 0.012 0.014 0.008 0.012 0.015 0.034

0.026 0.022 0.020 0.010 0.006 0.010 0.0120.013 0.016 0.015 0.009 0.010 0.015 0.023

0.045 0.042 0.020 0.011 0.009 0.006 0.0160.013 0.015 0.014 0.007 0.019 0.022 0.021
0.052 0.038 0.021 0.013 0.008 0.008 0.0120.015 0.013 0.017 0.009 0.012 0.019 0.014

0.011 0.017 0.023 0.012 0.006 0.008 0.0140.014 0.015 0.016 0.009 0.010 0.020 0.014

0.021 0.027 0.029 0.017 0.005 0.008 0.0130.016 0.013 0.013 0.011 0.015 0.020 0.025

0.017 0.027 0.029 0.019 0.012 0.008 0.0140.019 0.019 0.019 0.015 0.017 0.021 0.031

0.033 0.030 0.023 0.026 0.024 0.014 0.0150.023 0.021 0.023 0.010 0.014 0.018 0.020
0.036 0.014 0.016 0.022 0.013 0.011 0.0140.023 0.017 0.021 0.013 0.013 0.053 0.027

0.020 0.017 0.025 0.019 0.015 0.010 0.0120.020 0.021 0.020 0.011 0.026 0.023 0.040

0.037 0.023 0.017 0.016 0.012 0.009 0.0150.023 0.025 0.023 0.009 0.024 0.042 0.049

0.022 0.031 0.028 0.018 0.012 0.008 0.0110.019 0.020 0.018 0.016 0.034 0.031 0.063

0.048 0.016 0.011 0.008 0.009 0.007 0.0110.021 0.019 0.013 0.032 0.041 0.076 0.203
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1

0.795 0.856 0.881 0.852 0.876 0.878 0.8900.890 0.891 0.896 0.910 0.939 0.992 0.946

0.896 0.914 0.938 0.941 0.949 0.954 0.9590.960 0.960 0.959 0.963 0.974 0.995 0.999

0.945 0.935 0.950 0.956 0.955 0.961 0.9630.968 0.968 0.963 0.962 0.970 0.961 0.980

0.939 0.952 0.964 0.969 0.973 0.970 0.9740.981 0.979 0.973 0.973 0.972 0.977 0.963

0.890 0.950 0.962 0.969 0.964 0.966 0.9660.972 0.967 0.965 0.953 0.961 0.943 0.947
0.906 0.937 0.940 0.946 0.955 0.962 0.9700.975 0.974 0.974 0.969 0.965 0.978 0.972

0.926 0.945 0.952 0.964 0.964 0.971 0.9770.982 0.980 0.979 0.980 0.979 0.986 0.993

0.911 0.942 0.957 0.970 0.975 0.981 0.9840.989 0.987 0.987 0.988 0.984 0.981 0.982

0.934 0.951 0.963 0.974 0.983 0.987 0.9900.992 0.991 0.989 0.993 0.996 0.991 0.996

0.910 0.945 0.953 0.957 0.969 0.981 0.9870.988 0.985 0.989 0.987 0.992 0.994 0.999
0.884 0.914 0.933 0.954 0.965 0.972 0.9810.982 0.982 0.981 0.988 0.989 1.000 1.003

0.923 0.948 0.955 0.965 0.974 0.981 0.9850.988 0.987 0.986 0.984 0.996 0.986 0.994

0.912 0.943 0.952 0.960 0.966 0.973 0.9800.985 0.983 0.980 0.984 0.992 0.976 1.007

0.930 0.950 0.953 0.960 0.960 0.966 0.9750.978 0.976 0.977 0.979 0.981 0.965 0.978

0.910 0.952 0.946 0.946 0.953 0.959 0.9670.975 0.971 0.972 0.962 0.965 0.975 0.951
0.955 0.961 0.970 0.970 0.973 0.971 0.9730.974 0.972 0.967 0.966 0.960 0.971 0.972

0.976 0.965 0.975 0.980 0.985 0.983 0.9870.995 0.991 0.985 0.978 0.988 0.996 0.970

0.918 0.938 0.956 0.962 0.963 0.966 0.9690.972 0.973 0.972 0.964 0.975 0.977 0.956

0.927 0.927 0.942 0.950 0.953 0.958 0.9630.964 0.961 0.967 0.969 0.951 0.951 1.016

0.789 0.858 0.874 0.856 0.872 0.879 0.8850.889 0.901 0.899 0.901 0.943 0.946 0.918
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0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.016 0.017 0.015 0.010 0.006 0.006 0.0110.011 0.014 0.016 0.012 0.034 0.052 0.142

0.034 0.032 0.028 0.021 0.014 0.011 0.0130.021 0.021 0.019 0.011 0.019 0.025 0.028

0.027 0.035 0.022 0.015 0.013 0.011 0.0140.024 0.023 0.020 0.008 0.026 0.025 0.038

0.016 0.022 0.021 0.013 0.014 0.009 0.0080.021 0.020 0.019 0.007 0.016 0.028 0.027

0.038 0.010 0.015 0.014 0.012 0.008 0.0120.016 0.020 0.019 0.013 0.024 0.037 0.027
0.020 0.029 0.030 0.024 0.015 0.010 0.0140.020 0.020 0.018 0.013 0.025 0.013 0.020

0.014 0.034 0.032 0.024 0.015 0.009 0.0130.018 0.019 0.017 0.011 0.014 0.016 0.015

0.010 0.029 0.027 0.024 0.008 0.008 0.0150.013 0.014 0.017 0.008 0.014 0.012 0.019

0.012 0.024 0.026 0.014 0.006 0.008 0.0140.015 0.015 0.015 0.008 0.011 0.012 0.010

0.039 0.025 0.027 0.010 0.010 0.008 0.0140.014 0.013 0.011 0.007 0.011 0.019 0.014
0.023 0.030 0.031 0.013 0.008 0.009 0.0130.013 0.012 0.014 0.007 0.012 0.020 0.015

0.009 0.026 0.026 0.013 0.007 0.010 0.0150.015 0.015 0.016 0.009 0.011 0.016 0.012

0.038 0.023 0.030 0.023 0.009 0.007 0.0140.014 0.015 0.017 0.011 0.012 0.016 0.011

0.017 0.034 0.031 0.024 0.015 0.010 0.0130.018 0.018 0.018 0.012 0.017 0.017 0.020

0.033 0.032 0.030 0.025 0.019 0.012 0.0150.018 0.020 0.018 0.015 0.018 0.022 0.040
0.029 0.012 0.014 0.017 0.010 0.008 0.0120.021 0.018 0.018 0.011 0.024 0.031 0.026

0.024 0.018 0.023 0.020 0.016 0.011 0.0130.020 0.021 0.018 0.012 0.026 0.018 0.029

0.022 0.025 0.025 0.017 0.008 0.012 0.0150.026 0.027 0.019 0.013 0.022 0.030 0.034

0.028 0.031 0.024 0.021 0.014 0.011 0.0130.019 0.020 0.015 0.007 0.029 0.044 0.024

0.029 0.010 0.017 0.008 0.005 0.009 0.0140.017 0.013 0.010 0.028 0.044 0.093 0.139
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data1516-mc16a data17-mc16d data18-mc16e

PLImprovedVeryTight



0.75

0.8

0.85

0.9

0.95

1

0.748 0.894 0.920 0.913 0.926 0.921 0.9280.937 0.936 0.932 0.934 0.940 0.885 1.028

0.884 0.946 0.959 0.961 0.964 0.966 0.9700.972 0.972 0.970 0.968 0.967 0.947 0.988

0.942 0.951 0.965 0.970 0.972 0.972 0.9700.977 0.975 0.973 0.973 0.965 0.960 0.973

0.935 0.970 0.983 0.983 0.991 0.986 0.9880.991 0.990 0.986 0.986 0.986 0.989 0.987

0.895 0.972 0.976 0.986 0.981 0.980 0.9800.984 0.983 0.983 0.976 0.986 0.952 0.967
0.912 0.953 0.954 0.967 0.978 0.983 0.9870.990 0.990 0.990 0.988 0.980 0.991 0.989

0.929 0.954 0.964 0.980 0.982 0.987 0.9900.992 0.991 0.992 0.993 0.992 0.999 1.000

0.913 0.947 0.966 0.981 0.987 0.990 0.9930.995 0.995 0.994 0.994 0.992 0.995 0.994

0.938 0.961 0.975 0.984 0.990 0.993 0.9950.996 0.995 0.996 0.997 0.997 0.997 0.996

0.907 0.945 0.967 0.975 0.985 0.992 0.9940.994 0.993 0.995 0.994 0.995 1.003 0.992
0.906 0.926 0.951 0.974 0.985 0.988 0.9910.993 0.994 0.993 0.992 1.000 0.990 1.001

0.921 0.958 0.967 0.979 0.986 0.991 0.9930.995 0.994 0.994 0.994 0.998 0.993 0.993

0.910 0.949 0.966 0.974 0.983 0.988 0.9910.994 0.993 0.992 0.995 0.995 0.990 1.006

0.929 0.959 0.963 0.977 0.980 0.984 0.9890.991 0.991 0.991 0.993 0.996 0.979 0.991

0.915 0.960 0.962 0.967 0.978 0.981 0.9860.990 0.991 0.989 0.987 0.992 0.982 0.986
0.954 0.975 0.985 0.982 0.987 0.984 0.9850.986 0.984 0.981 0.981 0.980 0.978 0.996

0.971 0.987 0.983 0.992 0.996 0.991 0.9941.000 0.998 0.992 0.989 0.982 0.989 0.985

0.920 0.960 0.968 0.973 0.973 0.974 0.9730.978 0.979 0.975 0.969 0.959 0.990 0.961

0.907 0.951 0.961 0.964 0.967 0.968 0.9720.973 0.973 0.976 0.974 0.952 0.951 0.999

0.736 0.900 0.921 0.917 0.925 0.925 0.9280.938 0.947 0.944 0.949 0.941 0.856 1.019
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0.019 0.012 0.009 0.011 0.008 0.010 0.0120.017 0.017 0.016 0.016 0.035 0.161 0.135

0.042 0.018 0.016 0.012 0.011 0.009 0.0130.019 0.020 0.018 0.010 0.020 0.032 0.033

0.031 0.023 0.011 0.005 0.006 0.009 0.0140.023 0.020 0.017 0.009 0.018 0.025 0.037

0.016 0.013 0.009 0.006 0.004 0.005 0.0110.022 0.021 0.021 0.010 0.019 0.015 0.017

0.029 0.013 0.005 0.004 0.007 0.007 0.0140.017 0.019 0.017 0.013 0.016 0.035 0.030
0.013 0.019 0.019 0.011 0.007 0.008 0.0140.015 0.015 0.012 0.009 0.009 0.011 0.024

0.010 0.024 0.018 0.009 0.006 0.009 0.0120.014 0.014 0.012 0.008 0.008 0.011 0.012

0.011 0.018 0.016 0.009 0.008 0.011 0.0140.011 0.011 0.011 0.007 0.008 0.007 0.009

0.012 0.014 0.013 0.005 0.010 0.012 0.0130.013 0.012 0.010 0.005 0.006 0.008 0.009

0.040 0.017 0.013 0.005 0.009 0.011 0.0130.013 0.012 0.008 0.005 0.010 0.007 0.014
0.020 0.021 0.019 0.010 0.008 0.012 0.0130.012 0.010 0.009 0.006 0.008 0.014 0.017

0.011 0.017 0.014 0.006 0.009 0.012 0.0140.012 0.011 0.011 0.006 0.006 0.008 0.006

0.035 0.013 0.020 0.008 0.009 0.011 0.0140.011 0.012 0.012 0.007 0.009 0.010 0.006

0.015 0.025 0.019 0.011 0.004 0.010 0.0130.014 0.014 0.012 0.008 0.008 0.012 0.011

0.026 0.023 0.018 0.011 0.007 0.010 0.0130.015 0.014 0.012 0.009 0.011 0.016 0.035
0.034 0.013 0.007 0.007 0.004 0.006 0.0140.021 0.017 0.018 0.010 0.021 0.016 0.028

0.025 0.008 0.008 0.011 0.006 0.004 0.0150.024 0.021 0.018 0.013 0.022 0.017 0.020

0.025 0.013 0.012 0.009 0.008 0.007 0.0150.023 0.023 0.016 0.011 0.023 0.027 0.046

0.034 0.021 0.013 0.011 0.009 0.010 0.0130.019 0.020 0.015 0.009 0.017 0.041 0.039

0.024 0.009 0.013 0.005 0.009 0.008 0.0150.019 0.012 0.017 0.028 0.064 0.078 0.239
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1.1

0.741 0.876 0.928 0.919 0.931 0.926 0.9260.942 0.942 0.946 0.926 0.920 0.948 1.130

0.876 0.943 0.952 0.956 0.962 0.967 0.9680.971 0.968 0.972 0.973 0.981 0.988 1.002

0.915 0.958 0.957 0.976 0.968 0.972 0.9710.975 0.972 0.972 0.960 0.972 0.957 0.961

0.942 0.979 0.979 0.980 0.984 0.982 0.9820.990 0.988 0.984 0.983 0.995 0.970 0.969

0.931 0.974 0.977 0.979 0.979 0.978 0.9790.981 0.979 0.977 0.967 0.977 0.984 0.969
0.908 0.934 0.948 0.966 0.974 0.980 0.9860.990 0.988 0.989 0.986 0.986 0.968 0.982

0.901 0.944 0.965 0.978 0.982 0.987 0.9900.992 0.991 0.991 0.990 0.992 1.001 0.988

0.897 0.949 0.963 0.987 0.987 0.991 0.9940.994 0.995 0.993 0.995 0.997 0.989 0.994

0.897 0.940 0.969 0.982 0.990 0.993 0.9950.997 0.995 0.996 0.993 0.991 1.002 0.999

0.882 0.912 0.938 0.967 0.982 0.986 0.9900.992 0.994 0.989 0.996 1.004 1.006 0.997
0.871 0.918 0.960 0.967 0.978 0.984 0.9910.992 0.991 0.992 0.994 1.011 0.987 1.006

0.891 0.933 0.966 0.981 0.989 0.991 0.9940.995 0.995 0.994 0.995 0.995 0.998 0.989

0.917 0.938 0.969 0.981 0.986 0.990 0.9920.995 0.996 0.992 0.994 0.994 0.982 0.989

0.907 0.943 0.965 0.977 0.981 0.987 0.9890.992 0.990 0.989 0.988 0.992 0.998 0.997

0.903 0.934 0.953 0.967 0.977 0.981 0.9870.989 0.988 0.987 0.990 0.983 0.985 1.000
0.918 0.970 0.976 0.979 0.980 0.981 0.9810.981 0.982 0.979 0.982 0.974 0.945 0.977

0.930 0.969 0.982 0.987 0.990 0.989 0.9880.995 0.995 0.990 0.982 0.995 0.985 0.992

0.939 0.964 0.971 0.976 0.973 0.977 0.9790.982 0.975 0.974 0.977 0.977 0.944 0.981

0.889 0.959 0.962 0.965 0.969 0.971 0.9760.981 0.976 0.975 0.979 0.949 0.990 0.963

0.726 0.887 0.912 0.905 0.926 0.920 0.9250.937 0.944 0.940 0.926 0.962 1.093 0.931
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0.046 0.020 0.018 0.009 0.006 0.011 0.0200.014 0.015 0.021 0.029 0.060 0.198 0.160

0.036 0.015 0.015 0.013 0.011 0.009 0.0150.023 0.021 0.015 0.008 0.016 0.033 0.071

0.033 0.019 0.018 0.012 0.006 0.008 0.0150.024 0.021 0.015 0.009 0.027 0.065 0.080

0.050 0.012 0.021 0.008 0.008 0.006 0.0140.024 0.018 0.015 0.013 0.011 0.034 0.069

0.053 0.012 0.010 0.011 0.008 0.007 0.0150.017 0.017 0.018 0.014 0.019 0.026 0.043
0.019 0.039 0.021 0.018 0.010 0.009 0.0130.015 0.016 0.011 0.007 0.013 0.017 0.016

0.011 0.020 0.020 0.006 0.010 0.010 0.0130.013 0.014 0.012 0.008 0.008 0.011 0.010

0.032 0.013 0.024 0.010 0.008 0.012 0.0100.013 0.010 0.010 0.007 0.009 0.011 0.011

0.022 0.014 0.010 0.004 0.010 0.012 0.0120.011 0.011 0.010 0.006 0.007 0.009 0.007

0.040 0.030 0.010 0.008 0.011 0.012 0.0130.012 0.011 0.010 0.004 0.007 0.012 0.016
0.045 0.021 0.017 0.010 0.007 0.010 0.0120.013 0.011 0.012 0.006 0.007 0.013 0.009

0.013 0.016 0.012 0.006 0.009 0.011 0.0140.012 0.011 0.010 0.006 0.008 0.007 0.012

0.022 0.024 0.021 0.006 0.009 0.010 0.0130.013 0.011 0.010 0.007 0.010 0.017 0.013

0.011 0.019 0.019 0.007 0.005 0.010 0.0130.015 0.013 0.012 0.011 0.012 0.012 0.017

0.030 0.019 0.013 0.012 0.006 0.009 0.0130.016 0.016 0.015 0.008 0.009 0.014 0.027
0.053 0.011 0.014 0.007 0.007 0.008 0.0130.019 0.017 0.020 0.011 0.012 0.025 0.038

0.024 0.007 0.014 0.010 0.006 0.006 0.0130.023 0.022 0.019 0.013 0.023 0.022 0.024

0.046 0.010 0.011 0.007 0.004 0.007 0.0150.023 0.023 0.021 0.011 0.028 0.037 0.084

0.023 0.016 0.013 0.010 0.010 0.008 0.0120.018 0.019 0.017 0.010 0.027 0.058 0.086

0.054 0.017 0.011 0.007 0.008 0.012 0.0220.025 0.019 0.017 0.024 0.046 0.091 0.194
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0.95

1

0.736 0.902 0.921 0.918 0.932 0.924 0.9290.937 0.949 0.951 0.944 0.877 0.925 0.860

0.916 0.954 0.970 0.971 0.973 0.974 0.9740.979 0.976 0.973 0.977 0.990 0.981 0.987

0.920 0.977 0.975 0.978 0.974 0.975 0.9750.979 0.978 0.972 0.972 0.946 0.938 0.976

0.903 0.973 0.984 0.982 0.980 0.980 0.9790.985 0.983 0.978 0.977 0.983 0.985 0.933

0.915 0.962 0.980 0.987 0.983 0.984 0.9860.986 0.984 0.977 0.976 0.974 0.991 0.940
0.926 0.948 0.970 0.978 0.986 0.989 0.9910.994 0.993 0.990 0.991 0.988 0.997 1.004

0.940 0.956 0.973 0.989 0.990 0.992 0.9930.995 0.993 0.993 0.992 0.995 0.993 0.997

0.900 0.946 0.965 0.985 0.988 0.992 0.9940.996 0.994 0.995 0.996 0.998 0.998 0.998

0.907 0.941 0.970 0.984 0.990 0.993 0.9960.996 0.995 0.995 0.996 0.999 0.993 0.997

0.901 0.912 0.949 0.971 0.985 0.988 0.9940.994 0.995 0.993 0.992 0.996 0.997 0.999
0.883 0.920 0.949 0.970 0.984 0.989 0.9920.994 0.994 0.993 0.996 0.996 0.977 0.995

0.913 0.947 0.970 0.983 0.990 0.992 0.9950.996 0.996 0.995 0.995 0.997 0.995 0.997

0.923 0.960 0.970 0.981 0.987 0.990 0.9940.995 0.995 0.995 0.994 0.997 0.994 1.003

0.923 0.950 0.973 0.986 0.988 0.991 0.9930.994 0.994 0.994 0.991 0.987 0.997 0.995

0.937 0.952 0.970 0.981 0.984 0.988 0.9920.993 0.992 0.993 0.990 0.995 0.998 0.983
0.901 0.970 0.981 0.985 0.986 0.985 0.9870.985 0.981 0.982 0.977 0.965 0.983 0.982

0.955 0.977 0.982 0.989 0.990 0.985 0.9860.993 0.991 0.986 0.981 0.970 0.960 1.002

0.915 0.970 0.974 0.982 0.982 0.979 0.9790.984 0.982 0.976 0.972 0.951 1.011 0.992

0.916 0.972 0.970 0.971 0.974 0.977 0.9770.979 0.978 0.975 0.977 0.964 0.936 0.952

0.737 0.896 0.921 0.905 0.926 0.920 0.9190.937 0.934 0.940 0.948 0.964 0.839 0.741
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0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.049 0.009 0.008 0.005 0.008 0.008 0.0120.019 0.019 0.016 0.011 0.117 0.135 0.147

0.028 0.007 0.008 0.004 0.008 0.006 0.0110.022 0.019 0.016 0.011 0.034 0.053 0.051

0.025 0.011 0.010 0.004 0.008 0.005 0.0180.021 0.021 0.021 0.012 0.025 0.074 0.039

0.032 0.010 0.012 0.003 0.004 0.006 0.0150.024 0.022 0.018 0.012 0.013 0.028 0.043

0.018 0.010 0.010 0.005 0.005 0.006 0.0150.019 0.017 0.017 0.010 0.019 0.023 0.043
0.015 0.015 0.022 0.007 0.004 0.009 0.0130.015 0.014 0.013 0.009 0.009 0.015 0.014

0.017 0.020 0.020 0.009 0.004 0.010 0.0130.015 0.014 0.012 0.008 0.007 0.010 0.011

0.016 0.015 0.014 0.008 0.009 0.013 0.0120.013 0.012 0.011 0.007 0.007 0.009 0.009

0.010 0.019 0.011 0.005 0.012 0.013 0.0140.013 0.012 0.010 0.006 0.006 0.009 0.007

0.022 0.020 0.013 0.010 0.009 0.012 0.0130.011 0.010 0.010 0.005 0.009 0.009 0.027
0.076 0.018 0.012 0.009 0.011 0.011 0.0150.014 0.010 0.011 0.006 0.007 0.018 0.017

0.009 0.014 0.011 0.008 0.011 0.013 0.0140.013 0.012 0.010 0.006 0.006 0.006 0.006

0.019 0.030 0.017 0.007 0.011 0.013 0.0120.014 0.013 0.011 0.007 0.006 0.008 0.009

0.023 0.017 0.021 0.007 0.006 0.011 0.0120.015 0.014 0.012 0.008 0.010 0.009 0.012

0.021 0.022 0.020 0.008 0.006 0.009 0.0130.014 0.015 0.012 0.009 0.013 0.012 0.024
0.019 0.014 0.008 0.007 0.004 0.006 0.0140.017 0.015 0.015 0.011 0.023 0.046 0.036

0.028 0.007 0.008 0.003 0.004 0.004 0.0140.024 0.023 0.020 0.014 0.023 0.048 0.024

0.043 0.014 0.008 0.005 0.005 0.006 0.0160.020 0.021 0.017 0.011 0.045 0.032 0.047

0.031 0.013 0.008 0.003 0.007 0.007 0.0130.022 0.020 0.017 0.011 0.033 0.047 0.054

0.044 0.022 0.006 0.011 0.008 0.009 0.0160.023 0.022 0.014 0.027 0.069 0.102 0.187
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data1516-mc16a data17-mc16d data18-mc16e

PLImprovedTightECIDS



0.8

0.85

0.9

0.95

1

1.05

1.1

0.773 0.847 0.871 0.847 0.870 0.868 0.8840.883 0.885 0.883 0.895 0.900 0.901 0.948

0.900 0.917 0.937 0.937 0.945 0.948 0.9540.955 0.955 0.953 0.953 0.972 0.943 1.005

0.950 0.939 0.950 0.953 0.952 0.956 0.9580.964 0.962 0.957 0.957 0.960 0.942 0.973

0.943 0.956 0.969 0.970 0.976 0.970 0.9750.981 0.979 0.973 0.974 0.976 0.969 0.969

0.889 0.952 0.963 0.970 0.965 0.965 0.9660.971 0.967 0.965 0.951 0.971 0.934 0.936
0.906 0.939 0.940 0.945 0.955 0.962 0.9690.975 0.974 0.973 0.969 0.961 0.979 0.975

0.924 0.946 0.952 0.965 0.964 0.971 0.9770.981 0.980 0.978 0.980 0.978 0.983 0.993

0.915 0.940 0.957 0.969 0.974 0.981 0.9830.989 0.986 0.986 0.988 0.981 0.983 0.984

0.933 0.951 0.963 0.974 0.983 0.986 0.9900.992 0.990 0.989 0.992 0.996 0.992 0.994

0.906 0.943 0.952 0.956 0.968 0.980 0.9870.987 0.985 0.989 0.987 0.990 0.996 1.000
0.883 0.912 0.933 0.954 0.964 0.972 0.9800.982 0.982 0.980 0.986 0.992 0.996 1.004

0.922 0.947 0.954 0.964 0.973 0.981 0.9840.987 0.986 0.986 0.984 0.996 0.984 0.992

0.908 0.942 0.952 0.959 0.966 0.973 0.9800.984 0.982 0.981 0.985 0.987 0.978 1.010

0.927 0.950 0.954 0.960 0.960 0.966 0.9750.978 0.976 0.977 0.979 0.981 0.961 0.974

0.912 0.952 0.947 0.946 0.953 0.959 0.9670.975 0.972 0.971 0.961 0.966 0.971 0.953
0.956 0.960 0.972 0.971 0.974 0.972 0.9740.975 0.972 0.967 0.966 0.960 0.976 0.976

0.982 0.975 0.977 0.983 0.986 0.984 0.9880.996 0.992 0.986 0.979 0.983 0.999 0.958

0.925 0.937 0.953 0.959 0.958 0.961 0.9620.966 0.968 0.966 0.955 0.955 0.976 0.930

0.927 0.928 0.938 0.945 0.947 0.951 0.9570.958 0.956 0.964 0.962 0.934 0.915 1.004

0.754 0.850 0.866 0.852 0.869 0.874 0.8790.885 0.900 0.898 0.904 0.883 0.860 1.123
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0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.019 0.017 0.019 0.011 0.008 0.007 0.0130.011 0.016 0.019 0.016 0.056 0.145 0.218

0.041 0.031 0.029 0.022 0.014 0.011 0.0130.023 0.024 0.021 0.012 0.022 0.037 0.036

0.027 0.038 0.023 0.015 0.013 0.012 0.0150.027 0.025 0.022 0.011 0.016 0.028 0.051

0.016 0.022 0.022 0.014 0.014 0.008 0.0090.024 0.022 0.021 0.009 0.017 0.031 0.028

0.034 0.010 0.014 0.013 0.013 0.009 0.0140.018 0.022 0.021 0.015 0.027 0.052 0.030
0.019 0.029 0.031 0.024 0.015 0.011 0.0140.021 0.021 0.018 0.013 0.022 0.014 0.030

0.013 0.033 0.031 0.025 0.015 0.009 0.0130.018 0.020 0.017 0.011 0.014 0.017 0.017

0.011 0.027 0.027 0.024 0.008 0.008 0.0160.013 0.015 0.017 0.008 0.014 0.012 0.017

0.012 0.023 0.025 0.014 0.006 0.009 0.0150.015 0.015 0.015 0.008 0.011 0.013 0.011

0.040 0.023 0.026 0.009 0.010 0.008 0.0150.014 0.013 0.010 0.007 0.012 0.018 0.015
0.025 0.030 0.030 0.013 0.009 0.010 0.0130.013 0.013 0.014 0.008 0.011 0.022 0.015

0.009 0.024 0.025 0.013 0.008 0.010 0.0150.015 0.015 0.016 0.009 0.010 0.017 0.011

0.037 0.022 0.031 0.023 0.009 0.007 0.0140.015 0.016 0.017 0.011 0.013 0.016 0.010

0.017 0.034 0.031 0.024 0.015 0.010 0.0130.019 0.019 0.018 0.012 0.017 0.020 0.023

0.033 0.033 0.029 0.025 0.019 0.012 0.0150.019 0.021 0.018 0.016 0.018 0.023 0.049
0.030 0.010 0.013 0.016 0.011 0.008 0.0120.023 0.020 0.020 0.010 0.025 0.034 0.028

0.023 0.018 0.023 0.021 0.016 0.010 0.0130.023 0.023 0.020 0.012 0.027 0.028 0.027

0.020 0.023 0.027 0.018 0.009 0.013 0.0170.029 0.030 0.019 0.015 0.028 0.045 0.043

0.031 0.032 0.024 0.021 0.014 0.012 0.0140.022 0.023 0.016 0.009 0.030 0.050 0.036

0.028 0.016 0.019 0.010 0.005 0.010 0.0150.024 0.014 0.016 0.033 0.048 0.099 0.382
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0.75
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1

1.05

1.1

1.15

0.749 0.834 0.889 0.856 0.882 0.879 0.8800.896 0.897 0.898 0.881 0.883 0.867 1.190

0.883 0.915 0.924 0.929 0.942 0.949 0.9530.952 0.951 0.958 0.960 0.957 0.924 1.014

0.927 0.939 0.934 0.960 0.950 0.956 0.9580.963 0.958 0.956 0.942 0.968 0.937 0.974

0.940 0.959 0.962 0.959 0.966 0.966 0.9660.976 0.974 0.969 0.970 0.989 0.975 0.964

0.938 0.942 0.958 0.955 0.961 0.959 0.9610.963 0.959 0.957 0.943 0.941 0.965 0.961
0.906 0.919 0.930 0.940 0.946 0.954 0.9640.972 0.970 0.967 0.958 0.969 0.933 0.951

0.897 0.924 0.949 0.956 0.958 0.966 0.9740.978 0.978 0.976 0.974 0.986 0.981 0.957

0.889 0.939 0.945 0.968 0.971 0.977 0.9830.985 0.985 0.982 0.985 0.992 0.993 0.981

0.887 0.931 0.952 0.967 0.976 0.983 0.9880.993 0.988 0.988 0.984 0.983 0.993 0.988

0.882 0.893 0.913 0.944 0.958 0.967 0.9770.980 0.982 0.974 0.979 0.987 0.974 0.983
0.868 0.920 0.932 0.942 0.958 0.969 0.9750.979 0.979 0.976 0.984 1.006 0.978 1.012

0.889 0.923 0.949 0.966 0.975 0.980 0.9850.988 0.988 0.983 0.986 0.986 0.987 0.980

0.917 0.925 0.955 0.965 0.969 0.975 0.9810.988 0.985 0.982 0.983 0.982 0.965 0.972

0.903 0.931 0.947 0.959 0.959 0.967 0.9730.979 0.978 0.973 0.974 0.978 0.986 0.984

0.897 0.923 0.933 0.940 0.949 0.956 0.9670.972 0.971 0.964 0.967 0.959 0.969 1.005
0.924 0.947 0.954 0.958 0.963 0.964 0.9650.965 0.965 0.959 0.957 0.962 0.920 0.969

0.935 0.953 0.969 0.970 0.977 0.977 0.9760.986 0.987 0.981 0.973 0.979 1.000 0.978

0.947 0.946 0.956 0.958 0.960 0.965 0.9700.972 0.965 0.961 0.965 0.972 0.927 1.008

0.905 0.940 0.940 0.947 0.955 0.957 0.9660.970 0.966 0.960 0.966 0.929 0.981 0.950

0.736 0.815 0.856 0.837 0.867 0.865 0.8790.887 0.893 0.889 0.876 0.906 1.055 0.904
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0.05
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0.050 0.024 0.027 0.009 0.008 0.007 0.0170.010 0.019 0.032 0.039 0.066 0.102 0.232

0.031 0.028 0.027 0.025 0.012 0.011 0.0120.027 0.020 0.020 0.007 0.019 0.050 0.061

0.027 0.032 0.024 0.020 0.013 0.012 0.0150.030 0.024 0.019 0.015 0.036 0.039 0.149

0.048 0.024 0.034 0.017 0.015 0.009 0.0130.025 0.021 0.016 0.013 0.015 0.052 0.040

0.035 0.012 0.023 0.023 0.015 0.011 0.0160.021 0.021 0.019 0.026 0.034 0.069 0.028
0.023 0.045 0.030 0.030 0.022 0.014 0.0170.023 0.021 0.020 0.015 0.024 0.058 0.026

0.015 0.029 0.033 0.021 0.017 0.010 0.0130.018 0.018 0.017 0.014 0.011 0.019 0.016

0.032 0.020 0.031 0.026 0.008 0.011 0.0100.015 0.012 0.015 0.008 0.012 0.014 0.024

0.025 0.021 0.019 0.010 0.006 0.010 0.0120.013 0.016 0.016 0.009 0.010 0.018 0.021

0.045 0.041 0.020 0.011 0.010 0.007 0.0160.014 0.014 0.014 0.006 0.017 0.027 0.016
0.050 0.040 0.021 0.013 0.008 0.008 0.0120.015 0.014 0.018 0.009 0.011 0.018 0.016

0.011 0.018 0.023 0.012 0.006 0.008 0.0140.015 0.015 0.016 0.008 0.011 0.018 0.016

0.024 0.026 0.028 0.017 0.005 0.007 0.0140.016 0.013 0.014 0.012 0.016 0.021 0.030

0.014 0.026 0.030 0.019 0.012 0.008 0.0140.019 0.019 0.020 0.015 0.018 0.023 0.033

0.029 0.031 0.023 0.025 0.024 0.015 0.0150.024 0.022 0.024 0.011 0.014 0.032 0.028
0.044 0.016 0.017 0.022 0.014 0.010 0.0150.024 0.018 0.022 0.013 0.013 0.043 0.037

0.022 0.017 0.029 0.020 0.014 0.010 0.0120.024 0.023 0.022 0.012 0.030 0.023 0.038

0.041 0.025 0.018 0.015 0.013 0.009 0.0140.025 0.028 0.025 0.012 0.018 0.049 0.077

0.024 0.033 0.027 0.018 0.013 0.009 0.0120.021 0.022 0.017 0.014 0.039 0.057 0.104

0.047 0.016 0.013 0.010 0.009 0.008 0.0190.027 0.023 0.016 0.027 0.053 0.090 0.327
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0.7

0.75
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1

0.734 0.852 0.854 0.846 0.869 0.870 0.8810.883 0.894 0.898 0.907 0.850 0.790 0.898

0.930 0.934 0.954 0.951 0.959 0.960 0.9580.965 0.962 0.960 0.960 0.976 0.974 0.976

0.926 0.957 0.955 0.959 0.958 0.962 0.9620.965 0.965 0.957 0.952 0.947 0.906 0.963

0.904 0.954 0.955 0.956 0.958 0.959 0.9590.968 0.964 0.953 0.959 0.968 0.963 0.902

0.905 0.937 0.957 0.965 0.966 0.966 0.9690.970 0.967 0.955 0.949 0.951 0.963 0.932
0.925 0.942 0.950 0.959 0.965 0.973 0.9770.980 0.979 0.973 0.974 0.975 0.988 1.019

0.941 0.945 0.957 0.970 0.973 0.977 0.9820.986 0.981 0.984 0.980 0.977 0.978 0.995

0.902 0.935 0.947 0.971 0.970 0.976 0.9820.987 0.985 0.983 0.985 0.981 0.974 0.995

0.905 0.931 0.952 0.967 0.976 0.982 0.9870.990 0.988 0.985 0.991 0.991 0.991 0.988

0.897 0.898 0.927 0.944 0.958 0.969 0.9790.980 0.983 0.980 0.987 0.983 0.982 0.998
0.888 0.904 0.925 0.937 0.960 0.970 0.9790.981 0.982 0.978 0.988 0.976 0.948 0.983

0.907 0.936 0.951 0.969 0.976 0.981 0.9860.989 0.988 0.986 0.985 0.986 0.992 0.985

0.920 0.946 0.950 0.962 0.970 0.977 0.9820.986 0.984 0.984 0.987 0.985 0.996 0.995

0.919 0.941 0.954 0.968 0.968 0.976 0.9800.982 0.981 0.981 0.978 0.979 0.976 0.997

0.924 0.937 0.955 0.960 0.962 0.971 0.9760.980 0.978 0.978 0.973 0.974 0.968 0.963
0.904 0.945 0.953 0.964 0.970 0.971 0.9700.969 0.963 0.967 0.956 0.939 0.972 0.964

0.950 0.952 0.962 0.972 0.974 0.968 0.9700.981 0.978 0.973 0.967 0.964 0.958 0.990

0.922 0.949 0.958 0.966 0.969 0.969 0.9700.973 0.971 0.965 0.963 0.925 1.013 0.994

0.934 0.948 0.953 0.954 0.960 0.965 0.9660.968 0.964 0.961 0.971 0.949 0.933 0.937

0.733 0.827 0.851 0.831 0.862 0.857 0.8630.873 0.875 0.883 0.903 0.961 0.876 0.686
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0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.054 0.017 0.016 0.013 0.007 0.006 0.0120.019 0.020 0.016 0.017 0.074 0.114 0.162

0.028 0.019 0.024 0.014 0.007 0.007 0.0080.027 0.025 0.019 0.012 0.038 0.052 0.052

0.026 0.028 0.023 0.015 0.005 0.003 0.0190.027 0.028 0.026 0.014 0.025 0.066 0.049

0.031 0.027 0.026 0.013 0.009 0.004 0.0130.026 0.025 0.020 0.011 0.029 0.032 0.059

0.021 0.011 0.012 0.014 0.005 0.005 0.0160.023 0.019 0.019 0.012 0.023 0.027 0.050
0.020 0.024 0.032 0.021 0.015 0.008 0.0140.024 0.021 0.021 0.014 0.015 0.023 0.014

0.014 0.027 0.029 0.022 0.012 0.008 0.0160.020 0.022 0.018 0.012 0.017 0.018 0.013

0.015 0.022 0.025 0.025 0.007 0.009 0.0140.017 0.019 0.019 0.011 0.014 0.019 0.021

0.011 0.027 0.021 0.011 0.009 0.012 0.0170.018 0.017 0.018 0.009 0.014 0.012 0.019

0.025 0.029 0.021 0.012 0.010 0.010 0.0140.016 0.016 0.015 0.009 0.014 0.017 0.028
0.065 0.032 0.026 0.016 0.010 0.013 0.0150.019 0.017 0.019 0.011 0.015 0.024 0.018

0.013 0.022 0.019 0.011 0.007 0.013 0.0170.019 0.019 0.016 0.010 0.010 0.010 0.012

0.021 0.039 0.028 0.023 0.007 0.011 0.0140.019 0.019 0.018 0.011 0.012 0.015 0.014

0.024 0.024 0.031 0.021 0.013 0.008 0.0140.021 0.020 0.020 0.012 0.016 0.018 0.020

0.018 0.030 0.031 0.020 0.013 0.008 0.0150.021 0.022 0.019 0.014 0.019 0.029 0.032
0.018 0.022 0.015 0.016 0.006 0.003 0.0130.023 0.019 0.020 0.013 0.043 0.051 0.044

0.019 0.017 0.020 0.011 0.010 0.004 0.0120.026 0.026 0.021 0.018 0.034 0.044 0.033

0.045 0.016 0.022 0.014 0.006 0.006 0.0150.028 0.029 0.021 0.013 0.042 0.038 0.054

0.027 0.025 0.018 0.011 0.007 0.005 0.0080.023 0.024 0.019 0.014 0.022 0.063 0.081

0.032 0.023 0.011 0.015 0.006 0.009 0.0160.025 0.020 0.018 0.023 0.103 0.128 0.199
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Summary

l Scale factor
l Updated template fit method with Tag&Probe

l Uncertainty
l Statistical
l Tag ID variation : Medium/tight
l Template Cut variation : FailVery(Ultra)LooseLLHAndIso01_Cone30(Iso07_Cone40)
l mll Window variation : [80,100]/[75,105]/[70,110] (GeV)
l mc Scaling variation : 0.0/0.07/-0.07
l Generator variation : Powheg/Sherpa
l mu variation : >/< average mu


