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Let’s imagine an 
alarm stage of BAS 
and an alarm stage 
of LAS with exactly 

the same 
reliability. 

Would that make a 
difference for 

operators? 
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Conclusions 
• No contrast effect on perceived reliability and responding 

behavior toward the alarm stage 

• Contrast effect at a subjective level (trust and perceived 
urgency) 

• Interesting temporal contrast effect on trust 
On the first day of the experiment, participants reported the 
same amount of trust toward the alarm stage of the alarm 
systems independently of which alarm system was used. 
However if they interacted with the BAS on the second day, 
they reported less trust to it than to the LAS, and if they 
interacted with the LAS on the second day, they reported 
more trust to it than to the BAS. 

(1) No effect of the type of alarm system on perceived reliability. 
 
 

Method 
A 2x2 mixed design: Type of alarm system (BAS versus LAS, within-subject) and Order of exposure 
(BAS-LAS versus LAS-BAS, between-subject). 

Paradigm: Simplified simulation of the multitasking demands of operators in control rooms. At one of the 
three tasks (bottom right in the picture), participants were supported either by either a BAS or a LAS. 

Dependent variables: (1) Perceived reliability of the alarm stage, (2) Perceived urgency of the alarm 
stage, (3) Trust toward the alarm stage, (4) Responding behavior toward the alarm stage. 

 

Binary  

Alarm Systems (BAS) 
 
 

• Inform operators about the presence of a critical event in a 
binary way 

• Have a threshold set very low in order not to miss any critical 
event 

• One main issue: Produce a lot of False Alarms -> operators 
trust the system less -> they stop responding to the alarm 
when it goes off (cry-wolf effect) 

 

Likelihood      

 Alarm Systems (LAS) 
 
 

• Constitute an alternative to BAS 

• Have multiple threshold levels and each stages provide 
information about how certain the alarm is of its diagnostic 

• A LAS with 3 levels would thus be composed of an alarm stage 
(red) with a high reliability and a warning stage (orange) with a 
lower reliability 

• LAS improve decision making accuracy: operator respond more to 
Hit and less to False Alarms 

 

 

 

 

However this main effect 
seems to be related to a 
contrast effect between 
systems. It becomes 
evident by looking at the 
data with a different point 
of view (graph on the 

bottom) 

(3) Main effect of the 
type of alarm system on 
trust in the alarm stage. 
Participants  trust the 
alarm stage of LAS 
(M=59.50) significantly 
more than the one of BAS 
(M=42.11) (graph on the 

top) 

  

(4) No effect of the type of alarm system on responding behavior.  

Wiczorek (2012) found surprisingly 
high response rates toward the alarm 

stage of LAS having a positive 
predictive value of .6 whereas most 

research involving BAS found 
probability matching.  

She also found that the overall trust 
in LAS is higher than in BAS even if 
the global reliability is the same. 

We hypothesize that the configuration of 
LAS in 3 stages produces a contrast effect 

leading operators to perceive the alarm 
stage of LAS as more  

 (1) reliable,  
(2) urgent, and 

                  (3) trustworthy   
 than the alarm stage of the BAS. 

 This would lead participants to (4) 
respond more often to the alarm stage of 

the LAS than to the one of BAS. 

  

(2) Main effect of the type of alarm system on perceived urgency. 
Participants perceived the alarm stage of the LAS (M=81.21) as more 
urgent than the alarm stage of the BAS (M=68.92). 
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YES WHY? 

. 

. Do Likelihood Alarm Systems induce contrast effects leading 
to higher subjective perception of reliability and urgency of 

alarms compared to Binary Alarm Systems? 


