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Abstract 

This paper reports an experiment in which subjects were rewarded on the basis of how close 

they came to finding the cheapest mobile phone plan to serve a particular usage remit by 

searching freely in the Internet. During the task, subjects were required to ‘think aloud’ and 

recordings were made of what they said and what they did on their computer screens. 

Analysis of the screen-capture movie recordings revealed major shortfalls in procedural 

rationality, including poor strategic thinking about how to deal with choice overload, poor 

conceptual understanding of mobile phone plans and pricing systems, as well as cognitive 

and calculation errors. Our novel method leads to a very different policy focus from that 

implied by viewing the problem in terms of excess information per se and irrationality as 

driven by innate heuristics and biases. 
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1. Introduction 

The task of choosing a mobile (cell) phone connection service plan is bedeviled by 

complexity that makes it problematic for consumers to work out what is optimal or even to 

recognize when they have found the best plan for their needs. The range of choice is very 

large but not readily discernible, plans are complicated with much contractual ‘fine print’, 

and consumers choose them infrequently. To cap it all, the set of products on offer keeps 

changing and consumers may have considerable uncertainty about their likely service usage. 

There is thus considerable potential for consumers to make poor decisions. This potential is 

often realized. For example, it was found that mobile phone consumers in the UK overspent 

by a staggering £6 billion per annum with around three-quarters of consumers on the wrong 

plan (UK Bill Monitor, 2012). Similarly, in Australia, it was estimated that in 2012 excess 

costs from being on the wrong contract were $A1.5 billion annually (ACMA, 2015). At the 

level of the individual, the consequences of these kinds of mistakes can be dramatic, with 

vulnerable consumers at risk of serious financial stress and even bankruptcy. 

 Heuristics necessarily provide the basis for making choices in this kind of situation, 

for without stopping rules the problem turns into an infinite regress (Gigerenzer et al., 1999). 

To design policies aimed at helping consumers avoid overspending on their mobile phone 

plans, economists need to identify contextually-appropriate ‘do’ and ‘don’t’ decision rules. 

Formally, in the terminology introduced by Simon (1976), they need to find out what 

constitutes ‘appropriate deliberation’ or ‘procedural rationality’ in this context. Our key 

contribution in this paper is to set out and apply a novel method for doing this. In particular, 

we use a process tracing method to study how consumers approached the problem of finding 

the best-available prepaid mobile (cell) phone connection service plan to serve a particular 

usage profile. Our method breaks new ground by adding a video dimension to standard 

‘verbal protocol analysis’: although we asked participants to ‘think aloud’ as they undertook 



 2 

the task, we gleaned much of our data from screen-capture movies of how our subjects used 

the Internet and the calculator on the computer when trying to solve the problem. Our study 

also departs from typical process-tracing research by using a long-duration task and by using 

the experimental economics method of providing significant financial incentives to motivate 

subjects to stay focused on the task and deliberate appropriately. 

Applying our novel process-tracing method revealed many context-specific drivers of 

poor choices that we would have been likely to overlook if we had taken a more conventional 

behavioural approach and viewed the shortcomings of human decision-making as being 

driven by ‘heuristics and biases’. These context-specific drivers include particular knowledge 

deficiencies and failures to undertake a strategic assessment of the scale of the problem 

before attempting to tackle it. The key overall lesson is that choice overload is less a matter 

of having too much information to consider per se than of not having the knowledge and 

capabilities for filtering and processing it. This suggests that policy might focus on enhancing 

these capabilities rather than on limiting options. 

Not only is our focus on process novel, but so is our use of a highly naturalistic 

environment. The setting was the Australian market for mobile phone connection service 

plans as it stood in 2013. At that time, around 50 providers served the market, with around 

800 plans in total on offer. Participants were given one hour to find the cheapest available 

plan to service a specific usage remit. Our use of a specific usage remit enabled us to evaluate 

the quality of participant recommendations (i.e. their substantive rationality), which we used 

to validate our measures of procedural rationality. 

 Around the time of our experiment, Lunn (2013) identified the market for mobile 

phone service plans as being ripe for behavioral economists to research, but he did not apply 

his insights empirically. He saw much scope for heuristics and biases to affect choices. From 

this perspective, it would not be surprising to see people choosing their default provider or 
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plan, purchasing too much capacity due to loss aversion and ambiguity aversion, and failing 

to switch due to sunk cost bias, loss aversion, and present bias.  In actually studying the 

process of choosing a mobile phone plan, we removed the issues of uncertainty and switching 

inertia and tried to discern ingredients conducive to procedurally rational plan choices by 

exploring what determined differences in the quality of choices that research subject made. 

This focus on differences leads us to concentrate on the significance of personally 

constructed or externally sourced heuristics rather than on the heuristics that seem to be part 

of human nature. This means that our approach is closer to Gigerenzer et al.’s (1999) work 

on ‘fast and frugal’ decision rules than that of most modern behavioral economists who, like 

Lunn, follow the lead of Nobel Laureates Daniel Kahneman and Richard Thaler. However, 

we view the two approaches as complementary rather than mutually exclusive. 

In related research, Friesen and Earl (2015) investigated the impact of uncertainty and 

plan structures on the quality of mobile phone plan choices but used a standard, stylized, 

laboratory experiment, with decision quality evaluated according to the substantively rational 

optimum. Grubb (2009) and Grubb and Osborne (2015) develop models of biased beliefs—

specifically, overconfidence—and present evidence from the U.S. cellular market consistent 

with those models. However, in contrast to our study, none of these papers studied the actual 

process of choice. 

Our experiment was actually run in both online and offline treatments, with the offline 

subjects being confined to an archive of clones of providers’ websites and a home page that 

listed links to the providers in alphabetical order. The two-treatment format was designed to 

study the impact of access to market institutions such as comparison sites, as reported in Earl 

et al. (2017). Here, however, we only use data from the online treatment, for our goal is to 

learn about the nature of ‘appropriate deliberation’ in the kind of choice environment that 

consumers actually face in this context.  
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What we report adds a rather different perspective to that offered in the literature on 

the mistakes consumers make in information-rich environments. Grubb’s (2015) recent 

survey of this area emphasizes insufficient search, confusion when comparing prices, and 

inertia as factors that hinder convergence towards the ‘law of one price’. The fine-grained 

approach taken in our experiment reveals a much more complex picture of how opportunities 

are missed, even when search is extensive and aided by market institutions such as product 

comparison sites. 

Although we focus on a particular market, the methods we use to gather the data, and 

to infer statistically what contributed to better outcomes—and hence what could be viewed as 

a procedurally rational way to behave—could be applied readily to other online shopping 

contexts. If the method is applied to shorter-duration shopping tasks, it would be viable to use 

bigger samples than the one used in the study reported here.  

The rest of this paper is structured as follows. Section 2 locates our study and method 

for tracing decision-making processes within the existing literature. Section 3 describes the 

design of our mobile phone plan choice experiment. In Section 4, we contemplate what 

‘appropriate deliberation’ means in this context, leading to a list of 51 prospective indicators 

of procedural irrationality. In Section 5, we analyse the incidence of these indicators amongst 

our subjects and discover which of them had significant impacts on the quality of choices. 

Section 6 presents policy implications and Section 7 offers concluding reflections. 

 

2. Related Literature 

2.1. Previous Studies of Procedural Rationality  

In introducing the notion of procedural rationality, Simon (1976) was contrasting the 

approaches to rationality taken by economists and psychologists. He argued that economists 

focused on ‘substantive rationality’, by which he meant choices that are ‘appropriate for 
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achieving given goals within the limits imposed by given conditions and constraints’ (Simon, 

1976, p. 130). In contrast to the economist’s focus on what should be chosen, he saw 

psychologists as focusing on whether the process of choice was appropriate, and he 

advocated that economists should follow psychologists and study procedural rationality.  In a 

limited sense, this is what modern behavioral economists do when they take account of 

heuristics and biases, but they normally do so in a way that is anchored to a full optimization 

view of substantive rationality. Here, by contrast, we study procedural rationality, looking for 

heuristics that can play a positive role; we also employ a more modest view of substantive 

rationality consistent with the elusive optima problem. 

According to Google Scholar, Simon’s paper has garnered over 2000 citations. 

However, empirical studies of procedural rationality have mostly been in organizational 

settings, such as the process of strategic decision-making in firms (Brouthers et al., 1995; 

Dean and Sharfman, 1993a, 1993b, 1996; Shepherd, 2014; Walker, 2015, based on 

interviews and questionnaire responses), the regulation of health and safety (Tuohy, 1985, 

based on documented policies and procedures), and operations management issues such as 

supplier selection decisions (Riedl et al., 2013, using questionnaire data; the issue is also 

explored conceptually by de Boer, 2017) and inventory management (as in the experiment-

based study by Haines et al., 2010). In contrast, there is a dearth of studies of procedural 

rationality in the context of boundedly rational consumer behavior. Despite referring to a 

dozen of Simon’s other works, even Gigerenzer et al. (1999) make no reference to Simon 

(1976) and do not use the term ‘procedural rationality’ at any point. Instead, they introduce 

the idea of ‘ecological rationality’ that seems consistent with Simon’s procedural rationality 

notion: heuristics are ecologically rational ‘to the extent that they are adapted to the structure 
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of the environment in which they are used’ (Gigerenzer et al., 1999, p. vii).1 They focus on 

the effectiveness of extremely fast and frugal decision rules, such as the recognition heuristic 

and the ‘take the best’ (on a single dimension) heuristic, often via simulation methods; they 

do not report any studies where participants were required to cope with the maze-like search 

environment that participants in our experiment faced. 

We could only find a single empirical study of procedural rationality in consumer 

choice: Menon’s (2004) investigation of search prior to enrolment in tertiary education 

colleges. In a survey of 120 Cyprian students, she asked three questions about their search 

strategies (e.g. how many colleges they visited), viewing the extent of information search as a 

proxy for procedural rationality. With its survey-based approach, Menon’s study is very 

different from ours. Her set of indicators is far smaller, and she did not attempt to relate the 

process of deliberation to the quality of the outcomes her subjects achieved, relative to their 

goals. 

2.2 Comparison with Previous Process Tracing Studies 

The method used in our study belongs to the diverse set of research methods covered by the 

umbrella term ‘process tracing’, the full compass of which is evident from the handbook 

edited by Schulte-Mecklenberg et al. (2011). Process tracing methods have been very widely 

used in psychology, marketing and management but, aside from recent interest in employing 

brain imaging devices in neuro-economics, have only occasionally been used in economics. 

This is not hard to understand, for process tracing methods are very resource intensive and 

consequently cannot viably be used with the large sample of subjects from whom economists 

                                                

1 The term ‘ecological rationality’ has become familiar in economics more recently from a different source, 
namely Vernon Smith (2008). However, Smith’s version of ecological rationality focuses on trial and error 
processes that can produce efficient market outcomes, rather than on appropriate deliberation at the level of the 
individual. 
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prefer to gather data. However, research involving process tracing can be useful in drawing 

attention to aspects of real-world decision making that may warrant serious further attention. 

Our study was inspired by the seminal contributions of Ericsson and Simon (1993) 

and Payne et al. (1993). The former laid out the rules for conducting ‘verbal protocol 

analysis’, a method that focuses on extracting data from transcripts of research subjects 

‘thinking aloud’ whilst undertaking a particular decision-making task. Protocol analysis 

typically involves coding utterances into various categories of interest, followed by 

quantitative analysis of the prevalence of items from different categories, often taking 

account of their timing within the decision process. Typically, this is for tasks that only last a 

few minutes. 

Within economics, protocol analysis of short-duration tasks has involved studies 

whose participants ranged from 24 to 208 in number. The study with the smallest number of 

participants was Brown’s (2005) examination of factors responsible for the frequently 

observed disparities between willingness-to-pay and willingness-to-accept, whilst the study 

with the biggest sample of protocols is Araña’s (2009) investigation of the role played by 

emotional factors in determining whether or not subjects used non-compensatory decision 

rules to solve discrete choice problems. The remainder of studies in this group each had 

around 40-100 subjects thinking aloud as they answered contingent valuation questionnaires 

(Schkade and Payne, 1994), assessed future GDP levels in the light of data for growth rates 

(Christandl and Fetchenhauer, 2009), considered health procedures with different risks 

(Highhouse, 1994; Van Osch and Stiggekbout, 2007) or chose between different kinds of 

credit contracts for purchasing consumer durables (Ranyard et al., 2006). It is the last of these 

that is closest to the present study in terms of decision-making context, as credit contracts, 

like the terms and conditions of mobile phone service plans, are often complex and full of 

‘fine print’ that it can be expensive to gloss over or misunderstand.  
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The only economics-related study to use protocol analysis of decision-making 

sessions close to the hour-long ones reported in this paper is by Macmillan (2015). He 

investigated differences between inexperienced and expert competition lawyers in how they 

assessed whether or not merger cases being considered by the Australian Competition and 

Consumer Commission would end up going to court. In process tracing research, the longer 

the task, the more data are generated by each subject and hence the smaller the number of 

subjects that can be used. Macmillan’s study is similar to the present one in terms of task 

duration (his subjects were allowed 45 minutes on their task) and had the same number of 

participants (20). 

Our second key source of inspiration, Payne et al.’s (1993) influential research (which 

has over 4000 citations on Google Scholar), focused on how people adjust their information 

processing strategies depending on the kind of information process problem they face when 

making a decision (for example, by switching to non-compensatory checklist-based decision 

rules when in complex choice environments). As part of this research programme, they 

developed the MOUSELAB software for recording how research subjects navigated around 

stylized choice environments, such as whether or not subjects clicked on particular buttons to 

get particular kinds of information, some of which might take them down to a deeper level 

within an hierarchically organized information set. The method employed in our study differs 

from this approach by using a highly natural environment that makes it possible to uncover 

the diverse types of strategies used by subjects.   

 

3. Method 

Subjects in the experiment were set the task of finding the cheapest prepaid mobile phone 

connection plan, to serve a specific usage remit, amongst the 800-plus connection plans that 

were available to Australian consumers at the time we ran the experiment (the third quarter of 
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2013). Subjects could make use of whatever web-based resources they desired, including not 

merely the providers’ websites but also product comparison sites, discussion boards and 

social media. Subjects were able to view websites using the Google Chrome browser on an 

Apple laptop that had an external mouse and an external microphone attached, the former to 

allow more rapid on-screen activity and the latter to improve the quality of audio recording of 

the subjects ‘thinking aloud’ as they went about their task. We made screen-capture movies 

using Apple’s Quicktime app. Subjects could also use the laptop’s calculator or do 

calculations and make notes on paper that we provided. After the session, any hard copy 

notes were scanned, as were responses to a standard set of demographic questions and three 

mobile phone plan literacy questions administered after they had made their plan 

recommendation. 

We recruited 20 subjects for the experiment (and a further 21 for the offline treatment 

mentioned in the introduction but not reported here) from our experimental economics 

database with the aid of ORSEE (Greiner, 2015).  Slightly over half of the participants were 

male (60%), and 70% were business and economics students. Half were in their 2nd or 3rd 

year of university study. Many were international students, with 45% speaking a language 

other than English at home. All had a personal mobile phone.  

Our study adopted the experimental economics philosophy (Smith, 1991) of using 

non-trivial performance-based rewards to motivate subjects to make the best choice they 

were able to make. The reward arrangements were explained in the task instructions (see the 

Appendix) and ranged from merely getting the show-up fee of AU$20—if they selected an 

inappropriate (non-prepaid) plan or one that was more than AU$600 more expensive over 24 

months than the cheapest prepaid plan—to $70 if they recommended the cheapest plan. On 

average, subjects earned AU$47.50 equivalent to US$45 at the time of the experiment.  
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Extensive search and calculations by the research team revealed that the cheapest plan 

was the Virgin Mobile $19 Prepaid Cap with a 24-month cost of $494 because it required 26 

blocks of credit to be purchased to service the usage remit over 24 months. The second 

cheapest plan, TPG’s $19.99 Medium Plenty plan, was only $5.76 more over 24 months, and 

only required 24 blocks of credit to be purchased. However, the chances that our participants 

would discover it were hindered by the fact that the most popular comparison site, 

whistleout.com.au, listed it incorrectly as a ‘monthly’ plan. 

The task instructions asked the participants to imagine that a friend had recently 

returned to Australia and had asked them to recommend the cheapest prepaid mobile phone 

plan consistent with their estimated monthly service usage, which consisted of 100 75-second 

calls, 41 domestic text (SMS) messages, 10 international text (SMS) messages, 5 picture 

(MMS) messages, 15 2-minute voicemails retrieval calls, and 200MB of data. The call length 

was chosen to see whether they understood how calls were charged (each call would be either 

three 30-second call blocks or two 60-second call blocks, depending on the system providers 

used, if providers did not charge per second), and the odd number for domestic SMS 

messages was chosen to see whether subjects rounded it to simplify calculations, but no one 

did. Though the usage was set out per month, subjects were required to find the best plan 

over 24 months as this would enable us to see how they dealt with scope for keeping costs 

down by recommending plans that needed irregular prepayments or had credit expiry periods 

of more than a month. However, to reduce the complexity of the task somewhat, subjects 

were instructed to operate as if 28- and 30-day expiry periods always covered a full month. 

The task remit also specified that the ‘friend’ already had a suitable handset and only wanted 

to know which service plan would be the cheapest one to purchase. Our use of a specified 

usage remit, without uncertainty, enabled us to evaluate decision quality unambiguously 

while still using a natural environment. 
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The participants were advised they had an hour to work on the task and that they 

would be given a ‘5 minutes remaining’ prompt. It was explained that they should ‘think 

aloud’ as they went about the task, and that what they said, along with what happened on the 

computer screen, would be recorded, and that if they ceased verbalizing their thoughts they 

would be told to ‘keep talking’. To ensure they got a feel for what was required, they 

participated in a short practice session involving thinking aloud on an unrelated web-based 

task (finding times for a particular UK train service) before they commenced work on the 

mobile phone plan task.2 

The process of transcribing the subjects’ utterances in minute detail, in keeping with 

standard verbal protocol analysis practices, was undertaken with the aid of foot-controlled F4 

software and high-quality headphones. This was a challenging task as subjects found it hard 

to keep talking clearly as their sessions progressed and they frequently mumbled. We resisted 

issuing too many ‘keep talking’ prompts in order to avoid imposing undue stress on the 

subjects. Having the screen-capture recordings made it less important to have the audio 

recordings on which purely verbal protocol analysis studies rely, but the transcripts did prove 

valuable for clarifying what subjects were doing at some key moments.  

Normally, with this kind of research, the research team agrees on a set of codes to be 

used for categorizing subjects’ utterances and then two researchers independently classify the 

content of the transcripts in terms of the agreed coding system. In our study, two of the 

authors independently calculated total costs for the plans that the subject had recommended 

but, because of the duration of the task, the availability of screen-capture material, and our 

goals, we adopted a different data analysis strategy. After one author (always the same 

person) had completed the transcriptions, another author (always the same person) worked 

                                                

2 As documented in Ericsson and Simon (1993), asking subjects to ‘think aloud’ does not appear to affect task 
performance, while asking subjects to ‘explain’ their actions does interfere with the cognitive process. Our other 
procedures such as using a warm-up task and ‘keep talking’ reminders also follow their recommended method. 
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carefully through the screen-capture movies preparing both summary tables and narrative 

accounts (around 800-1500 words) of what each subject did. The transcripts were used during 

this process to resolve ambiguities. Each summary table listed things such as the sequence of 

providers’ sites visited, how long it took to calculate their first and second total costs for 

plans, how many such totals they calculated, how much time they spent looking at postpaid 

plans rather than prepaid ones, whether they referred to prior knowledge of particular 

providers, and whether they eliminated plans with reference to unit prices for calls and data.  

The data gathered and organized by the process just outlined indicated how the 

research subjects actually deliberated whilst undertaking the task but they begged the 

question of what constituted ‘appropriate deliberation’ if the task were to be undertaken in a 

procedurally rational manner. The process by which we addressed the question was as 

follows. After completing the initial round of viewing the movies and preparing the 

summaries, we critically reflected on how the subjects approached the task. Patterns were 

evident but these were often at odds with things that we knew would have been both feasible 

and conducive to a good outcome. We thereby developed a view of what ‘appropriate 

deliberation’ might entail in this context that took the form of a 51-item inventory of 

indicators of procedural rationality, divided into five categories. In the analysis that follows, 

we reverse the meanings of these indicators. Thus, when a participant exhibits a particular 

indicator on our list, it signals something that we saw as a potential barrier to finding the 

cheapest plan in the time available.3 Looking at the performance of participants this way 

round is consistent with the common behavioral economics focus on ‘misbehaving’ (cf. 

Thaler, 2015) by real-world decision-makers. It was necessary to work through the movies 

again in order to log how each subject performed in terms of the inventory, for not all the 

                                                

3 For example, only two of our participants “made an attempt at the outset of the task to find out how many 
providers there were”. The corresponding indicator (#1) is “made no attempt at the outset to find out how many 
providers there were”, exhibited by 18 of our subjects. 
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necessary items had been recorded in the summaries made in the initial round. However, the 

summaries proved invaluable in speeding up the process. 

By exploring statistically the relationship between the quality of our participants’ 

recommendations and items logged on the inventory of indicators, we sought to increase the 

external validity of our research. From studying the screen-capture movies it was clear that it 

would have been misleading to take, as role models for appropriate deliberation, the modus 

operandi of the participants who earned the biggest rewards. The one subject who actually 

chose the best plan could not be viewed as having engaged in appropriate deliberation: she 

made many mistakes and was lucky that she ended up where she did. With a slightly different 

remit, things could have come out very differently. Furthermore, one of the two subjects who 

recommended the second-cheapest plan discovering it fortuitously as a result of (a) 

mistakenly viewing monthly plans as if they were prepaid and (b) one of the comparison sites 

wrongly listing it as a monthly plan instead on its list of prepaid plans.  

 

4. Indicators of Appropriate Deliberation  

We arranged the 51 indicators into five thematic groups, with the incidence among our 20 

subjects reported in Tables 1–5. The seven indicators in Group 1 refer to the nature of the 

overall strategic audit of the task remit or the nature of the mobile phone connection service 

market that the participant undertook before trying to navigate it in search of an efficient 

choice. The participants mostly showed little sign of thinking strategically at the start of the 

task and tended instead to plunge straight in by Googling, say, ‘cheap mobile phone plans’. 

In the more extreme cases, failure to reflect on the usage profile (which was dominated by 

calls and, to some degree, data usage) in the task remit led to attention being wasted on plans 

aimed at those who mainly used SMS messages, or on ‘long-expiry’ plans with high unit 

prices, aimed at very infrequent users (#4). None of the subjects engaged in even a very brief 
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reflection about how competition might be working in this sector, for example, whether well-

known providers had big market shares because they offered good value for money or were 

simply outspending the smaller players on marketing their products (#5). However, some 

participants did examine products offered by the dominant provider, Telstra (#7).  

The much larger second block of potential indicators (#8–#26), shown in Table 2, 

captures differences in how subjects dealt with the information overload inherent in the task. 

This was potentially the most fertile area for uncovering ‘fast and frugal’ decision rules, as 

many of the indicators represent ways for limiting the volume of calculations and the scope 

for getting confused by providers’ websites or losing track of where one had got to due to 

having too many tabs open at once. Using a comparison site as a hub for one’s analysis 

potentially could greatly simplify the task (#9, #11-#18), whilst establishing a reference plan 

to beat, at an early stage, could make it much easier to reject some plans rapidly (for 

example, because their total call costs exceeded the overall total for the reference plan) (#19-

#22). The wisdom of using a comparison site’s standard-format summaries of plans (#14) 

was difficult to assess from first principles: on the one hand, it reduced the risk of becoming 

confused by relying on providers’ diversely presented websites but, on the other hand, there 

was the risk that a comparison site’s standard summary format might fail to capture the 

significance distinctive features of some plans (as was indeed the case with the cheapest plan 

in the experiment—see section 5.1 below). Although comparison sites differed in the sets of 

providers they listed and sometimes listed them somewhat misleadingly, we did not expect 

that it would be procedurally rational to use a huge range of market institutions. This was 

because comparison sites may themselves be complicated to use and it may take time to 

discover how to make best use of them (as explored in Earl et al., 2017). 

With Group 3 (indicators #27–#34) we recognized that making a good decision is not 

simply a matter of getting an effective mix between avoiding oversight due to insufficient 
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search and avoiding information overload; it may also be a matter of applying appropriate 

knowledge when interpreting information. Participants with poor mental models of different 

types of plan formats would be at greater risk of wasting time looking at inappropriate plans 

or of choosing such a plan.  

 The indicators in Group 4 (#35–#44) capture the extent to which subjects failed to 

display a determination to avoid making mistakes by not looking for alternative perspectives 

(for example, using only one comparison site and/or showing no signs of considering the 

limitations of comparison sites) or trying to reach a verdict without figuring out the total costs 

of many plans (#36). Given the requirement that the recommended plan had to be a prepaid 

one, we would have expected participants to make a final careful check that what they were 

about to recommend met this requirement but only half did so (#44), possibly because by that 

stage exhaustion had sapped their determination to do as well as possible. 

Finally, Group 5 (indicators #45–#51) attempts to capture departures from procedural 

rationality caused by lapses of attention and loss of focus on the task. This group is related to 

Group 4 in that both can be viewed as concerned with how tenaciously participants adhered 

to the task. However, whereas the Group 4 indicators pertain to whether participants were 

failing to do strategic things that would have reduced their risks of mistakes, those in Group 5 

are examples of lapses from more basic aspects of the task, such as sloppy use of calculators 

(#48, #49) or scrolling (#45) so fast on the screen that they missed information they were 

trying to find. 

Table 6 reports summary statistics for the indicators overall and for each group. As 

shown, there is considerable variation in the total number of indicators among participants, 

with total counts ranging from 13 to 30 and a mean of 22. There is little variation in the 

Group 1 indicators.  
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Not all of these 51 potential indicators proved useful for statistical analysis: for 13 of 

the indicators, all, or all but one of the participants were rated in the same way.4 Removing 

these left us with a refined list that consisted of 38 indicators. However, we report the full set 

of 51 indicators and their incidence, for the absence of significant statistical variation on an 

indicator does not mean it is irrelevant for procedural rationality. For example, consider 

indicators #10 and #11 (Table 2). The fact that no participant tried to find ‘award-winning’ 

providers or latched on to providers’ website cues saying that providers were ‘award-

winning’ does not necessarily mean that it would be a waste of time to devote attention to 

award-winning providers; further research would be needed to discover whether such awards 

are effective proxies to use when choosing in this context. Similarly, with all but one 

participant making use of market institutions (#11), such as comparison sites and discussion 

boards, it is not possible to assess within this sample the difference that using these market 

institutions makes to the quality of the choice.5 

We also realised that five of the indicators were potentially misleading indicators of 

procedural rationality as subjects might fail to make a calculatoinn error (#32, #33, #49) 

simply because they were not doing any calculations, or may not appear to misunderstand the 

details of a plan (#34) due to lack of verbalization or a failure to try to understand the details. 

Similarly, a failure to make a final check (#44) may be due to careful earlier consideration 

and confidence in their decision. Excluding these five indicators leaves 33 core indicators. 

Where appropriate, we conduct analysis using both the full set and core set of 

indicators. None of our conclusions is dependent on which set we use. 

 

                                                

4 As shown in Tables 1-5, the non-discerning indicators in Group 1 were #2, #3, and #20; in Group 2, #10, #11 
and #22, in Group 3, #27, and #31; in Group 4, #38, #42 and #43, and in Group 5, #46 and #50. 
5 However, it may be possible to assess this by other means, as in Earl et al. (2017), where some subjects were 
barred from accessing such sources whilst others were not. 
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5. Results 

Having constructed proxies for procedural irrationality, we now evaluate their usefulness by 

linking them, both in aggregate and individually, to measures of substantive rationality. 

Given the small sample size, we employ nonparametric statistical tests (see Conover, 1999). 

In particular, reported correlations are based on Spearman’s rank correlation coefficient, and 

comparisons use the Mann-Whitney rank-sum test. All reported p-values are two-sided.  

5.1. Overview of Decision Process and Outcomes 

We begin by providing an overview of outcomes and processes. Three of the 20 subjects 

incorrectly recommended a postpaid plan rather than meeting the specified prepaid 

requirement. The distribution of excess costs for the 17 subjects who recommended a prepaid 

option is shown in Table 7. The mean excess over 24 months was $210 and the standard 

deviation was $240.81. Only one of the subjects actually recommended the best plan (as 

computed by us), although two others got very close. These results suggest that the optimum 

is indeed elusive in this context, as well as providing us with scope to analyse decision 

quality because of the variation in outcomes. 

As part of our preliminary assessment of the processes used by subjects, we noted 

whether they ever visited the provider offering the best plan (Virgin Mobile’s $19 Prepaid 

Cap), and if they did, the reasons why they failed to choose the best option. Somewhat 

surprisingly, almost all (17) of the subjects visited the provider offering the cheapest plan. In 

three cases the visits were only fleeting, and in a fourth the subject erroneously looked only at 

postpaid plans. However, 12 subjects failed to evaluate the cheapest plan correctly due to 

issues related to its ‘recharge payrise’ feature, which they failed to notice, failed to 

understand, or whose failure to be taken account of in the most popular comparison site’s 
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summary led them to conclude that it offered insufficient value.6 Their problem was thus not 

with search but with evaluating options, and they lacked the luck of the subject who chose 

this plan despite failing to notice the ‘recharge payrise’ and initially concluding that the 

plan’s call minutes inclusion was inadequate. 

In the case of the second-placed offer, TPG’s $19.99 Medium Plenty plan, only a 

quarter of the sample showed interest in TPG’s prepaid products and three of these subjects 

ended up not selecting this plan, despite the fact that its basic monthly credit purchase 

provided enough value to meet the usage remit. One was deterred by TPG’s compulsory 

credit buffer/automated recharge scheme without having calculated whether the monthly 

regular credit would be adequate; another ended up with so many tabs open that he failed to 

look at the plan after opening the relevant page, whilst a third mistakenly believed an iiNet 

plan would be cheaper, also failing to notice it was a postpaid plan. We suspect many more 

subjects would have recommended the TPG plan if the comparison site whistleout.com.au 

had listed it correctly as a prepaid plan rather than mistakenly classifying it as a monthly 

postpaid plan.  

5.2. Defining Substantive Rationality 

Although our interest is in appropriate forms for the choice process to take, we need a 

measure of decision quality in order to assess which factors contribute significantly to the 

quality of the outcome achieved. In Simon’s terminology, we need a way of specifying what 

constitutes a ‘substantively rational choice’ in this context. 

The excess costs displayed in Table 7 measure deviations from the standard economic 

benchmark of substantive rationality: finding the one best option. A prerequisite for inclusion 

in this table is that the participant recommended an appropriate, i.e. prepaid, plan. We also 

                                                

6 The ‘recharge pay-rise’ increased the amount of ‘included value’ by $50 increments with the first three credit 
recharges. This meant that by the third month the plan offered enough ‘included value’ to cover the entire usage 
remit from a single monthly $19 credit purchase, which was not the case for the first two months. 
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employ a weaker concept of substantive rationality, since although we had discovered what 

the cheapest plan for servicing the task remit actually was, the subjects only had an hour to 

work on the task, whereas it had taken us many hours to determine which plan was the 

cheapest. None of the subjects articulated any goal in terms of financial payoff whilst 

‘thinking aloud’ during the task, so we ended up viewing them ‘as if’ their goal was to make 

a recommendation better than the median among those who recommended an appropriate, i.e. 

prepaid, type of plan. Those in the top eight (out of 17) in terms of the cheapness of their 

recommendations were thus classified as making a substantively rational choice. As is clear 

from Table 7, this implied that recommendations entailing excess costs of less than $190 over 

24 months ($7.92 per month) are categorized as substantively rational.7 

5.3. Groups of Indicators 

Having defined measures of substantive rationality, we ask if the prevalence of the indicators 

in aggregate or by group is predictive of decision quality. First, we consider the full set of 51 

indicators among the 17 participants who recommended an appropriate (prepaid) plan. There 

is a significant positive correlation between the total number of indicators a subject has and 

the excess cost of the plan they recommend (ρ=0.5, p-value=0.04). The total number of 

indicators is significantly smaller for those making better than median choices (19.6 vs. 23.3, 

p-value=0.08). Both of these results suggest that our indicators of procedural rationality are 

meaningful. The Group 2 indicators, which capture the extent to which subjects failed to take 

steps to limit information overload, drive these results. The correlation between the incidence 

of Group 2 indicators and excess cost is significantly positive (ρ=0.74, p-value<0.001) and 

                                                

7 We considered several alternative benchmarks such as achieving a particular reward or having an excess cost 
of less than $5 per month. As shown in Table 7, performing better than the median is equivalent to being in 
reward band 1 or 2. Clearly, in percentage terms, recommending a plan that costs almost $25 per month rather 
than almost $20 represents a significant under-achievement, which would be a cause for concern in many other 
contexts. Beyond that point, there is a big leap in excess costs of recommended plans, as is evident from Table 
7, but if we used this benchmark, only three subjects would be categorized as having made substantively 
rational choices, which would limit the power of our statistical analysis. 
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the number of Group 2 indicators is significantly different between those recommending a 

plan below or above the median excess cost (9.2 vs. 5.5, p-value=0.0056). No significant 

relationships were detected in any of the other groups of indicators.8, 9 

Second, these relationships are robust to using the core set of 33 indicators that 

excludes non-discerning and potentially misleading indicators. The correlation between the 

total number of core indicators and excess cost remains significantly positive (ρ=0.58, p-

value=0.015), and continues to be generated from Group 2 (ρ=0.71, p-value=0.0015) with 

correlations in other groups remaining insignificant. Similarly, the number of core indicators 

among those achieving better than the median remains significantly different from those 

below the median (11.6 vs. 15.4, p-value=0.04) coming again only from Group 2 (8 vs. 4.5, 

p-value=0.0066). 

Third, we look for any link between the prevalence of indicators and recommending a 

postpaid option. Although the total number of indicators is larger for those recommending a 

postpaid option (25.7 vs. 21.6), the difference is not significant (p-value=0.14). However, the 

total number of core indicators is significantly larger for those recommending a postpaid 

option (18 vs. 13.6; p-value=0.05). Among the subgroups of (core) indicators, only Group 5 

(pertaining to attention) matters in relation to whether or not participants recommended a 

postpaid plan (2 vs. 0.76; p-value=0.05). 

These results provide support to our indicators as a whole, and point more generally 

to the usefulness of our novel method. Considering different measures of substantive 

rationality is informative in uncovering different groups of indicators that might matter for 

different types of mistake. 

                                                

8 The correlations and p-values in the other groups are Group 1 (ρ=-0.07, p-value=0.78), Group 3 (ρ=0.18, p-
value=0.49), Group 4 (ρ=0.10, p-value=0.71), and Group 5 (ρ=-0.08, p-value=0.75). 
9 There is a positive correlation across some groups of indicators: Group 2 and Group 3 are weakly positively 
correlated with each other (ρ=0.43, p-value=0.09), as are Group 3 and Group 5 (ρ=0.45, p-value=0.07). 
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5.4. Individual Indicators 

We now explore the significance of the individual indicators as predictors of whether 

participants recommended an inappropriate plan and for whether or not their choice, if of an 

appropriate plan, involved large excess costs or failed to beat the median recommendation. 

Significant relationships for individual indicators are reported in Table 8. 

Although only 3 out of 20 subjects recommended an inappropriate plan, several of the 

indicators were related to whether the participant recommended an appropriate, prepaid, plan. 

Those recommending a postpaid option were significantly more likely to ‘actively look at 

monthly plans’ (#30) and ‘waste significant time looking at non-prepaid plans’ (#47), neither 

of which is surprising and seems to reflect a fundamental lack of understanding of the types 

of plans. More interesting is that while only 41% of those recommending a prepaid option 

‘failed to establish an initial reference point within the first 20 minutes’ (#20), 100% of those 

recommending a postpaid option did, a significant difference (p-value=0.07). In addition, 

those recommending an inappropriate plan were significantly more likely to ‘not make a final 

check … before submitting final decision’ (#44) and to ‘abruptly reach a decision on 

receiving the “5 minutes remaining” prompt’ (#51). However, indicator #34 was significant 

in the reverse of the predicted direction: those recommending a postpaid option were less 

likely to have ‘misunderstood the details of at least one plan’. This does not necessarily imply 

that they had a better understanding of the plans they examined: it could be because they 

were verbalizing less or looking less closely at plan details. Indicator #34 is one of the 

indicators excluded from our core set. 

Six indicators are significantly related to worse decisions, whether measured by a 

larger error size or being more likely to be in the bottom half of the error distribution.10, 11 
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The magnitude of the differences is generally also quite substantial. Consistent with the 

results reported in the previous subsection, all but one of these indicators is from Group 2. 

We group these six indicators into the following three categories. 

First, establishing an early reference point total is important not just for making an 

appropriate recommendation but also for making a better recommendation. Sometimes these 

totals were computed thoroughly, based on units prices for all the components, but in other 

cases values were approximations, or entailed computing a 24-month total after ‘eyeballing’ 

unit values and guessing that the plan’s monthly credit amount was probably enough to cover 

the usage remit. Those who failed to establish a reference point total in either the first 10 

(#19) or 20 (#20) minutes made significantly and substantially larger errors compared with 

those who did. For example, those who established a total within 10 minutes (#19) had 

average excess costs of only $72 compared to $282 for those who did not, a highly significant 

difference (p-value=0.02). We chose the cutoffs of 10 and 20 minutes, as they are 

‘conventional’ numbers that would be easy for consumers to remember if included in policy 

advice about how to improve decisions.  

When we move beyond the binary data and look at the number of totals that subjects 

calculated, we find that the number is unrelated to either measure of decision quality. 

Subjects on average computed 2.4 totals, with the range between 0 and 4, but this number is 

uncorrelated with excess cost (ρ=-0.07, p-value=0.78) and there was no significant 

difference between those doing better or worse than the median (2.8 versus 2.1 totals, p-value 

= 0.49). The average time taken to compute a first total, among the 15 (out of 17) that did, 

                                                                                                                                                  

10 All statistics reported subsequently in the text in this section include only the 17 subjects that made an 
appropriate recommendation. 
11 We focus our discussion on those indicators that were significant using both measures of substantive 
rationality. As shown in Table 8, several indicators were significant for one measure but not the other. Indicators 
#22, 30, and 43 were associated with greater excess costs but not with being above or below the median; 
however, in each case, only one person recommending a prepaid option exhibited the indicator so the results are 
not reliable. Indicator #6 was significant for the median measure only but in a direction opposite to expectations. 
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was 18 minutes; with a second total (computed by 13 subjects) taking 32 minutes on average. 

The statistics indicate that it is time taken for the first total that matters. The longer that 

participants took to compute their first total (if they did at all), the worse were their decisions 

(ρ=0.51, p-value=0.08), while the correlation between the time taken to compute the second 

total (if at all) was insignificant (ρ=-0.14, p-value=0.64).12 These additional findings support 

our result that computing a reference total early is strongly associated with a better decision. 

Second, using decision rules such as either the call block rate (#24) or data charge 

(#25) as a filter to limit information overload also substantially improved decision quality. 

For example, those who never used the data charge as a filter had an average excess cost of 

$332 compared to only $98 for those who did (p-value<0.01). Similarly, 89% of those with 

above median errors failed to filter compared to only 13% below the median, a significant 

difference (p-value<0.01). There is a positive correlation between those exhibiting #24 and 

#25 (ρ=0.39, p-value=0.09). 

Third, using personal knowledge to guide the search process, and thus take a more 

systematic approach, reduced excess costs. Those who ‘did not explicitly use personal 

knowledge of provider or their reputations as basis for search sequence’ (#8) made errors 

three times larger on average ($425 vs. $137, p-value=0.02), and while none of those better 

than the median did this, 56% of those worse than the median did, a significant difference (p-

value=0.01). Similarly, those who conducted ‘three or fewer different Google searches’ (#39) 

did significantly worse by either measure. The payoffs to having strategies for limiting 

information overload may include being able to consider the plans offered by a bigger range 

of providers. Going beyond the binary data of Tables 1–5, reveals that subjects visited the 

                                                

12 The reported correlations exclude those who failed to compute either total. If instead we include those who 
never computed a total with a time of 60 minutes (the maximum available) then the correlation between time 
taken to compute a first total and excess cost becomes even more significant (ρ=0.61, p-value=0.0088) while 
the correlation with the time taken for the second total remains insignificant. 



 24 

sites of around 7-8 different providers on average, although some visited as many as 14 or as 

few as 4. Visiting more providers was significantly negatively correlated with excess cost 

(ρ=-0.56, p-value=0.02) and those performing better than the median visited significantly 

more providers (9 vs. 6.3, p-value=0.06). There is also a significant positive correlation 

between those who exhibit #8 and #39 (ρ=0.44, p-value=0.05).13 

One indicator (#44), those that ‘did not make a final check‘ was significant in the 

direction opposite to expected, with those exhibiting this indicator making significantly better 

decisions. However, this may reflect greater decision confidence in the first place, having 

checked at the time because they were tending more to work with a rolling reference plan 

from an early stage, as signaled via indicators #19 and #20. Indeed, those who failed to 

compute a reference total within 20 minutes (#20) were more likely to make a final check 

(ρ=0.45, p-value=0.07). 

These results suggest that having strategies to limit information overload are 

important for making better decisions in this marketplace. In particular, establishing a 

reference point is important for all dimensions of making a good choice, as was employing 

appropriate decision rules to reduce the number of options. Both types of strategy require a 

degree of knowledge and sophistication in approaching the task. There are strong positive 

correlations across these categories of indicators, as well as within, suggesting a commonality 

of approach or strategy. For example, those exhibiting #8 were more likely to display #20 

(ρ=0.44, p-value=0.05) and #25 (ρ=0.59, p-value=0.0059). 

The predictive strength of these indicators is particularly interesting, given that the 

participants in all but one case were making extensive use of market institutions such as 

                                                

13 In relation to this, it is worth reflecting on #6 (examining products offered by Telstra, the dominant provider) 
given Telstra’s poor reputation in terms of value for money. Whilst it might be procedurally rational to try to 
find out early on, as a benchmark to beat, how much a Telstra plan would cost for a mid-range kind of user, 
looking at Telstra plans later in the task would seem procedurally irrational. Five subjects did indeed look at 
Telstra at the outset but only one of them actually computed a total (at 11m20s) as an initial reference point. 
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comparison sites. These sites may help deal with information overload, may prompt and 

facilitate filtering on unit prices, have calculators that make approximate plan rankings easy 

to determine for broad usage patterns, as well as ranking the plans that they cover via their 

headline monthly prices. It was the last of these that our subjects employed particularly 

extensively. Our findings indicate that the strategies that individual participants used still had 

a significant role to play in determining how well they did: being able to call upon these 

market institutions was not enough to guarantee good choices. 

In summary, we identify three types of strategy that improve decisions: 1) early 

establishment of a reference point, 2) use of decision rules to filter choices, and 3) use of 

prior knowledge to shape search.  

 

6. Policy Implications 

The key overall lesson from our study is that choice overload is less a matter of having too 

much information to consider per se than of not having the knowledge and capabilities for 

filtering and processing it. Hence, in terms of policy, we do not conclude that product 

proliferation and/or market entry should be restricted in this context in order to produce 

simpler choice environments for boundedly rational consumers. The prerequisites for taking 

good decisions are a capacity to get an appropriate strategic sense of how to tackle the 

problem, and knowledge that is relevant to meeting one’s goals and avoiding falling prey to 

guileful marketing ploys. Consumers who are aware of their decision-making limitations may 

seek assistance via online sources of advice, and official websites can be set up to offer this 

where private market institutions are inadequate. However, if the wider population are prone 

to operate as mindlessly as our supposedly smart participants often did, their chances of 

satisfying these prerequisites may need to be enhanced by including decision studies in high 

school curricula. It would also help to have ‘nudges’ to promote reflection on strategic issues 
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and on whether one was applying relevant conceptual knowledge. Such nudges might need to 

be rather more heavy-handed than the kind of behavioural interventions that have gained 

currency following the publication of Thaler and Sunstein’s (2008) manual for liberal 

paternalism. They might need to entail regulations requiring appropriate ‘pop-up’ 

messages—for example, ‘Have you considered whether….?’ or ‘Are you aware that….?’—

be displayed at providers’ websites. 

In considering the design of policies to promote more procedurally rational behaviour, 

we recognize that a 50+ inventory of things to keep in mind when choosing a mobile phone 

plan would not be suitable for a consumer education campaign. Even the indicators that 

proved statistically significant in the expected direction may be too many for consumers to 

pick up and keep in mind when choosing. Ideally, one would want to convey around seven 

rules (see Miller, 1956) that people could have a chance of keeping in their short-term 

memories, such as ‘Work out the total costs of one plan at an early stage’, ‘It’s probably safe 

to rank plans just on the costs of the things you use most’, ‘Use any knowledge of providers 

that seems relevant’, ‘Try to find a comparison site that offers a calculator/search tool’, ‘Use 

a second comparison site rather than just trusting one’, ‘If you don’t understand how a 

particular type of plan works, search for advice’, ‘Don’t assume you can assess relative costs 

just by casting your eyes over product summaries’, and so on. 

 

7. Conclusion 

This paper explored the shortcomings of mobile phone connection plan choices from a 

standpoint very different from that which most modern-day behavioural economists would 

use. The latter would focus on the impact of the heuristics and biases that are part of human 

nature. Here, by contrast, our focus was on differences between experimental subjects in how 

they went about trying to find the cheapest plan to serve a particular usage remit. By focusing 
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on these differences, we were able to identify what contributed significantly to the quality of 

choices. Our process tracing study revealed many context-specific drivers of poor choices 

that would tend to be overlooked from a heuristics and biases perspective, such as particular 

knowledge deficiencies and failures to undertake a strategic assessment of the scale or the 

problem before attempting to tackle it. In this kind of decision context, some form of 

heuristics-driven procedure has to be used to reach a decision and some procedures may 

consist of heuristics that are relatively ‘fast and frugal’ and hence worth bringing to the 

attention of consumers in general. This is so even where ‘thinking slow’ (Kahneman, 2011) 

may enhance decision quality, for example, via doing some initial strategic reflection to 

identify the products that it could be safe to ignore, or by carefully checking calculations as 

they are done. 

The findings from this experiment provide helpful rules not merely for mobile phone 

plan choices but potentially also for other products whose relative value for money can be 

measured by a single ‘bottom line’ figure, such as the products of rival electricity service 

providers and financial service providers. Carefully calculating total costs for a reference 

product at an early stage and then trying to better it with similarly careful calculations for as 

many rivals as time permits could improve consumer decisions. Where costs are multi-

faceted, sizing up what is ‘expensive-looking’ merely by ‘eyeballing’ the details of charges is 

unlikely to be appropriate unless this involves consistently use of a set of elimination rules 

based on unit prices of service components.  

Although our experiment was unusually naturalistic, limits to its external validity 

need to be considered. It was set up in a way that excluded the inertia-related issues that Lunn 

(2013) emphasizes, so it is especially relevant in relation to initial choices or where 

consumers have decided they are open to switching. The experiment presented participants 

with a reasonably representative choice for the time it was conducted, with a roughly mid-
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range set of usage parameters. However, since then, with more extensive use of the facilities 

offered by smartphones, the representative consumer has come to use far more data and has 

been able to choose from plans where the focus of competition is on data inclusions. This 

trend has made mobile phone plan choices easier to make, for increasingly plans offer 

unlimited calls and SMS message inclusions. Today’s consumers might deliberate 

appropriately with simpler procedures than they needed at the time of the experiment. The 

experiment’s exclusion of uncertainty and postpaid plans is also a limitation. It would appear 

to be procedurally rational to do some kind of sensitivity analysis of calculations to take 

account of unexpectedly high usage that might trigger overage charges at penalty rates (for 

example, calculate total costs for plans at ‘normal’ usage rates and then at, say, ‘normal plus 

20%’ and use the average of the two totals as the reference point). Because two-tier pricing is 

common with postpaid plans, opening up the range of choice to include them increases the 

mobile phone literacy requirements for avoiding errors; moreover, being open to both prepaid 

and postpaid plans increases the number of plans amongst which the choice has to be made, 

possibly requiring more astute use of comparison sites in order to avoid errors of oversight 

and information overload. 
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Table 1: Indicators of Poor or Absent Strategic Deliberation (Group 1) 

# Description of Indicator Incidence 

1 Made no attempt at the outset to find out how many providers there were. 18 

2 Made no early attempt to discover how common prepaid providers were 

relative to postpaid-only providers. 

20 

3 At the outset, did not reflect on the type of usage profile (i.e. did not note 

heavy calls and voicemail, medium data use, not primarily SMS usage). 

19 

4 Wasted time examining plans aimed at customers with other kinds of usage 

profiles (such as SMS-focused, low-usage or international calls). 

6 

5 Did not reflect aloud about how competition might be working in the 

mobile phone sector. 

20 

6 Examined products offered by Telstra, the dominant provider. 13 

7 Was only willing to examine products from familiar providers despite not 

voicing reasons for avoiding smaller, unfamiliar ones. 

3 
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Table 2: Indicators of Poor Strategies for Limiting Information Overload (Group 2) 

# Indicator Incidence 

8 Did not explicitly use personal knowledge of provider or their reputations 

as basis for search sequence. 

6 

9 Did not actively search for relevant online market institutions or use 

market institutions based on prior knowledge. 

5 

10 Did not search for ‘award winning’ providers or give special attention to 

such providers if they were encountered. 

20 

11 Made no use of online market institutions other than merely the Google 

search engine. 

1 

12 Took more than 10 minutes to start using online market institutions (other 

than Google’s search engine). 

5 

13 Used a large number of online market institutions (more than 3, in addition 

to Google). 

7 

14 Did not base initial assessments of plans on market institutions’ standard 

format plan summaries and instead normally clicked out to provider’s 

webpages. 

10 

15 Did not actively seek online calculators of providers and/or market 

institutions. 

15 

16 Gave up using online calculators/search tools if input options did not 

closely match usage profile, rather than exploring upper and lower usage 

approximations. 

2 

17 Never employed market-institutions’ or providers’ search engines or 

calculators.  

6 

18 Did not seek to employ online market institutions’ user stereotypes, where 

visible, as guides to appropriate plans when using market institutions that 

did not offer calculators. 

4 

19 Failed to establish an initial reference point total within the first 10 

minutes. 

15 

20 Failed to establish an initial reference point total within the first 20 

minutes. 

10 

21 Did not calculate a reference point total for a familiar provider before 

sampling unfamiliar providers. 

12 



 35 

22 Set an ad hoc maximum ‘per month’ target, and adhered to it despite no 

plans seeming to come close to it. 

1 

23 Sometimes, if unit prices for minor usage components were not 

immediately evident, either exited to another provider or wasted time in 

determined effort to find them rather than make a guess. 

6 

24 Never used call block rate as a filter. 13 

25 Never used download charge per megabyte as a filter. 11 

26 Never used recharge amount or ‘included value’ as a filter. 5 
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Table 3: Indicators of Gaps in Relevant Knowledge and Associated Comprehension 

Problems (Group 3) 

# Indicator Indicator  

27 Displayed direct evidence of failure to understand the term 

‘recharge’ in the context of prepaid mobile phone plans. 

1 

28 Showed no awareness of scope for making irregular ‘recharges’, 

indicated by focus on whether a single monthly credit purchase 

offered enough capacity to meet the usage remit in full. 

18 

29 Actively looked at ‘SIM-only’ plans. 9 

30 Actively looked at ‘monthly’ ‘plans. 3 

31 Avoided all ‘cap’ plans, not just ‘postpaid caps’. 0 

32 Sometimes made call block errors. 18 

33 Sometimes failed to include connection fee charges where they 

applied. 
10 

34 Misunderstood the details of at least one plan. 11 
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Table 4: Indicators of Inadequate Determination to Avoid Errors and Oversights 

(Group 4) 

# Indicator Incidence 

35 Sometimes ruled out multi-plan providers based on one expensive plan 

even though remaining plans were not all targeted at other usage profiles. 

3 

36 Calculated total costs for fewer than 4 plans. 16 

37 Did not habitually scroll to the bottom of the first page of each Google 

search results. 

14 

38 Never looked beyond the first page of results of a Google search. 19 

39 Tried three or fewer different Google searches (other than searches for 

specific providers’ sites). 

10 

40 Displayed unqualified faith in online market institutions. 18 

41 Relied on a single mobile phone plan comparison site. 4 

42 Shortlisted or ultimately selected a plan without checking its details on its 

provider’s website. 

0 

43 Only examined providers after seeing them listed on a comparison site. 1 

44 Did not make a final check of calculations or that a plan was ‘prepaid’ 

before submitting final decision. 

10 
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Table 5: Indicators of Problems with Attention and Staying Focused on the Task 

(Group 5) 

# Indicator Incidence 

45 Sometimes scrolled too rapidly to notice that the information being 

sought was actually displayed on the screen. 

4 

46 Sometimes got diverted due to memory lapses. 1 

47 Wasted significant amounts of time (more than 5 minutes in total) 

looking at details of non-prepaid plans or doing calculations based on 

them. 

8 

48 Was careless in entering data or using webpage tabs. 4 

49 Let calculation errors (mental arithmetic or in use of on-screen 

calculator) pass unnoticed. 

6 

50 Registered surprise on discovering, after not watching the clock, how 

much time had been used up. 

0 

51 Abruptly reached decision on receiving ‘5 minutes remaining’ prompt. 3 
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Table 6: Summary Statistics of Prevalence of Indicators 

Group Obs. Mean Std. Dev. Min Max 

All Indicators 20 22.2 4.6 13 30 

Group 1 20 5.0 0.7 4 6 

Group 2 20 7.7 2.9 3 15 

Group 3 20 3.5 1.1 1 6 

Group 4 20 4.8 1.5 2 7 

Group 5 20 1.3 1.1 0 3 
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Table 7: The Distribution of Excess Costs in (Prepaid) Plan Recommendations 

 

Excess 24-

month Cost ($) 

Reward 

Band 

Frequencya Percentage Cumulative 

Percentage 

0.00 1 1 5.88 5.88 

5.76 2 2 11.76 17.65 

145.36 2 5 29.41 47.06 

190.00 3 2 11.76 58.82 

202.00 3 3 17.65 76.47 

226.00 3 1 5.88 82.35 

286.00 3 1 5.88 88.24 

587.44 5 1 5.88 94.12 

946.00 6 1 5.88 100 

a Excludes the three subjects that incorrectly recommended a postpaid option. 


