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Figure 1 Four types of crowd workers according to their capability and integrity
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Quality of finished task Signals Requester’s actions
Randomly inspect

High qualit; H
18 quatlly / Q submitted work

Low quality LQ No inspection

Information exchange from a worker to a requester.

2 REFSRBIAZENESHERE

Figure 2 Signaling game between a crowd worker and a requester
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Figure 3 The process of the proposed mechanism. The left part is the overview of all periods, and the right part is the
details of interactions in each period
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*1 50 MESEHEHIALR (20 XKBERTHE) (BE 3 ATREZRIA, FIATAEKFE)

Table 1 The composition workforce after 50 periods (averaged over 20 runs), report-sample-and-pay is excluded because
it does not kick out any workers

FIE I T UIERWN BAHTAEH

Ll BRM —— — — I T NE
BATHT  EATlE BiTET EiTlE BiTE BT
Signal-no-tolerance ~ 353.10  102.40 98.50 181.10  137.10 16.75 16.55 336.55
Report-no-tolerance 17.60 99.65 17.55 183.15 3.30 17.55 3.30 14.30
Our mechanism 393.15  102.40  102.10  180.40  137.10 18.65 18.60 374.55
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Figure 4 (Color online) Requester’s accumulative payoff over 50 periods
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Figure 5 (Color online) Individual contribution to requester’s payoff in each period
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An approach for developing a highly trustworthy crowd-sourced
workforce

Yang FENG', Yi WANG?, Chunrong FANG'", Nannan GUO"! & Zhenyu CHEN'!

1. State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093, China;
2. Department of Software Engineering, Rochester Institute of Technology, Rochester 14623, USA
* Corresponding author. E-mail: fangchunrong@nju.edu.cn

Abstract In applying crowd-sourcing techniques, one of the most critical challenges is building a crowd work-
force that is both capable and trustworthy. Previous studies proposed numerous strategies, methods, and mecha-
nism to motivate individuals; however, although the results improved the effectiveness and efficiency of finishing
crowd-sourcing tasks, few studies focused on improving the honesty of crowd-sourced workers and assisting re-
questers in obtaining the correct quality report. To address this, based on the principal-agent model and signaling
game theory, we design a novel mechanism for building a capable and trustworthy crowd-sourced workforce. This
mechanism enables information exchange between crowd-sourced workers and requesters, and leverages a ran-
dom inspection strategy to assign financial incentives/punishments to honest/dishonest behaviors accordingly.
To validate our mechanism, we conduct an extensive simulation. The results show this mechanism is effective
and efficient to motivate workers to behave in a trustworthily manner and capable of changing the behavior of
dishonest workers with minimal extra cost.

Keywords trustful crowd-sourcing, crowd-sourced mechanisms, signaling game theory, principal-agent model
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