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Truth Inference Based on Confidence Interval of Small Samples in Crowdsourcing

ZHANG Guang-yuan and WANG Ning
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Abstract Crowdsourcing is an increasingly important area of computer applications, because it can address problems that difficult
for computer to handle alone. For the openness of crowdsourcing,quality control becomes one of the important challenges. In or-
der to ensure the effectiveness of truth inference, current researches leverage answers of trustful workers to infer truths by evalua-
ting worker quality generally. However, most existing methods ignore the long-tail phenomena in crowdsourcing,and there is a
lack of researches on the truth inference when the number of tasks completed by workers is generally small. Considering the
characteristics of different task types,long-tail phenomenon and worker answers, this paper constructs the confidence interval of
small samples to solve truth inference when the number of tasks completed by workers are generally small. Firstly, worker quality
is pre-estimated according to the gold standard answer strategy,and different truth initialization methods are adopted according to
the result of pre-estimated. Then,the confidence interval of small samples is constructed to evaluate worker quality accurately. Fi-
nally, task truths are inferred and worker quality is updated iteratively. In order to verify the effectiveness of the proposed me-
thod,5 real datasets are selected to conduct experiments. Compared with the existing methods,the proposed method can solve the
problem of the long tail phenomenon effectively,especially the number of tasks completed by each worker is generally small. The
average accuracy of the proposed method for the single-choice tasks is as high as 93% ,and higher than 16 % of the best perfor-
mance of the existing methods. Meanwhile, the values of MAE and RMSE of the proposed method for the numerical tasks are
lower than that of the existing methods.

Keywords Crowdsourcing,Long-tail phenomenon,Small sample confidence interval, Worker quality estimation, Truth inference
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Table 1 Experimental results of different methods on the Emotion dataset
MAE RMSE
Method
5 10 15 20 25 30 5 10 15 20 25 30
Mean 17.759 17.795 17.759 17.722 17.766 17.831 28.169 28.136 28.186 28.201 28.180 28.181
Median 17.673 17.749 17.673 17.749 17.859 17.934 28.051 27.986 27.909 27.944 27.913 27.912
CRH 10. 307 10. 300 10. 307 9. 280 8.736 8.620 19.425 17.451 19.278 17.772 16. 878 16.220
CATD 17.951 17.951 17.951 17.924 17.91 17.91 28.302 28.302 28.302 28.254 28. 240 28. 240
SCTI 1. 256 0. 856 1. 256 1.461 1.779 2.067 3.887 5.388 6.960 7.339 7.937 8.077
% 2 R EEAE Movie Rating ¥ 4 b 09 5256 45 3
Table 2 Experimental results of different methods on Movie Rating dataset
MAE RMSE
Method
5 10 15 20 25 30 5 10 15 20 25 30

Mean 2.672 2.196 1.898 1.713 1.566 1. 457 2.948 2.596 2.366 2.216 2.089 1.990
Median 2.664 2.185 1. 883 1.693 1.544 1. 430 2.946 2.594 2.361 2.209 2.082 1.982
CRH 0.718 0.692 0.642 0.619 0.594 0.591 0. 940 0.935 0.862 0.848 0.827 0.819
CATD 3.348 3.336 3.326 3.316 3.307 3.299 3.390 3.378 3.368 3.358 3.349 3.341
SCTI 0.181 0.304 0. 346 0.371 0.390 0. 408 0. 487 0.651 0.657 0.670 0.679 0.687
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Fig. 2 Experimental results of different methods on 3 single-choice datasets
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Table 3 Adaptability assessment results
Method AdultContent2 rteStandardized step Emotion Movie Rating
t

etho Accuracy Accuracy Fl-score  Accuracy Fl-score MAE RMSE MAE RMSE
Mean - - - - - 16. 858 26.732 1.035 1.561
Median — — — — — 17.091 26.110 0.999 1.548

MV 0.676 0.910 0.910 0. 43 0.476 - - - -

EM 0.701 0.910 0.908 0.5 0.622 - - - -
CRH 0.724 0. 906 0.905 0. 628 0.628 9.779 18.302 0.547 0.773
CATD 0.727 0.912 0.911 0.658 0.577 17.715 28.003 3.255 3.296
SCTI 0.946 0.916 0.915 0.773 0.685 5.235 13. 027 0. 450 0.711
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Table 4 Comparison results of runing time

Average Runtime
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