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Tab. 1 The estimators for sensitivity and cutoff value with m =n =300 under three missing settings

1) (i)
Case Est
Bias SD RMS Bias SD RMS CP/% Bias SD RMS Bias SD RMS CP/%
Sensitivity Cut-off Sensitivity Cut-off
GS 95.2 93.9

0.000 0.017 0.017  0.000 0.063 0.063 0.000 0.019 0.019 —0.001 0.118 0.118

(a) cC 0.000 0.020 0.020  0.000 0.073 0.073 94.8 0.000 0.022 0.022 0.004 0.136 0.136 95.3

IPW 0.000 0.019 0.019 0.000 0.069 0.069 100.0 0.000 0.021 0.021 0.004 0.125 0.125 99.5

AIPW  0.000 0.019 0.019 0.000 0.067 0.067 94.9 0.000  0.020 0.020 0.001 0.121 0.121  93.8

(b) CcC 0.003  0.020 0.020 0.053 0.073 0.090  90.2 0.002 0.023 0.023 0.114 0.135 0.177  88.0

IPW 0.000 0.019 0.019 0.000 0.069 0.069 100.0 0.000 0.021 0.021 0.003 0.125 0.125 99.4

AIPW  0.000 0.018 0.018 0.000 0.068 0.068 94.6 0.000 0.020 0.020 0.001 0.120 0.120  93.7

[€9) cC 0.005 0.020 0.021 0.090 0.073 0.116  82.3 0.004 0.023 0.023 0.194 0.135 0.237 75.0

IPW 0.000 0.019 0.019 0.000 0.069 0.069 100.0 0.000 0.021 0.021 0.002 0.125 0.125 99.6

AIPW  0.000 0.019 0.019 0.000 0.068 0.068 94.6 0.000  0.020 0.020 0.001 0.121 0.121  93.5

K2 HEXEm=240,n=360 3 FHELKIEE T REEFMHEN T

Tab. 2 The estimators for sensitivity and cutoff value with m =240 ,n =360 under three missing settings

1) (i)
Case Est
Bias SD RMS  Bias SD RMS CP/%  Bias SD RMS  Bias SD RMS CP/%
Sensitivity Cut-off Sensitivity Cut-off
GS 95.0 94.0
0.000 0.018 0.018 —0.002 0.066 0.066 0.000 0.019 0.019 —0.002 0.114 0.114

(a) CcC 0.001 0.018 0.018 —0.003 0.073 0.073  95.0 0.000 0.021 0.021 0.004 0.129 0.129  96.0

IPW 0.000 0.018 0.018 0.001 0.070 0.070 99.5 —0.001 0.019 0.019 0.000 0.120 0.120  98.0

AIPW  0.000 0.018 0.018 —0.001 0.068 0.068 95.5 —0.001 0.019 0.019 0.001 0.118 0.118 95.0

(b) cC 0.005 0.018 0.019 0.056 0.071 0.090  90.0 0.001 0.021 0.021 0.124 0.129 0.179  88.0

IPW 0.000 0.017 0.017 —0.001 0.070 0.070 99.5 —0.001 0.019 0.019 —0.002 0.121 0.121  98.0

AIPW  0.000 0.017 0.018 0.000 0.067 0.067 95.5 0.000 0.019 0.019 0.003 0.118 0.118  94.0

(o) cC 0.006 0.020 0.021 0.086 0.073 0.113  83.0 0.003 0.021 0.022 0.190 0.134 0.232  80.0
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Fig. 1 The 95% joint confidence regions for cutoff value and sensitivity
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The joint estimators of cutoff value and sensitivity in the absence of biomarker values

Cheng Weili', Wu Ying”, Zuo Weibing'

(1. School of Mathematics and Statistics, North China University of Water Resources and Electric Power, Zhengzhou 450046, China;

2. School of Mathematics and Statistics, Yunnan University, Kunming 650500, China)

Abstract: In observational studies, diagnostic test values for some subjects may be missing. Only if completely observed
data are used, biased estimates may be obtained. In the presence of missing at random diagnostic test values, non-smooth esti-
mation quations with the unknown parameters are established by combining inverse probability weighting and multiple imputa-
tion based on the symmetry point criterion with equal sensitivity and specificity. The joint nonparametric confidence regions for
the optimal cutoff value and sensitivity are obtained by the two-sample empirical likelihood method. Under certain regular con-
ditions, the asymptotic properties of the maximum empirical likelihood estimators of cutoff value and sensitivity are estab-
lished. Simulation studies show that the proposed approach is better than other approaches.

Keywords: missing at random; cutoff value; sensitivity; symmetry point criterion; empirical likelihood
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