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Abstract
Purpose – The subject of making choices under risk has been studied based on the
assumption that decision makers are fully informed. However, in real life situations
individuals frequently need to make choices without the benefit of essential
information. This study analyzes decision making in the absence of information
about the probabilities of losses and potential impacts, which constitutes a context
of ignorance, or alternatively making choices under risk or uncertainty.
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Theoretical framework – This study is supported by theoretical aspects related to
decision making under ignorance, specifically within the context of buying insurance.
Design/methodology/approach – We used One Way ANOVA and regressions
based on the data collected from two experiments regarding the willingness
to acquire extended warranties for electronic equipment, which involved the
participation of over 130 volunteers.
Findings – Our findings suggest that the absence of economic information –
deficient disclosure – makes the cost of insurance relevant to the consumer and
is negatively associated with the propensity to acquire it. In addition, the cost
of repairs and the probability of equipment breaking increase the propensity to
acquire an extended warranty.
Practical & social implications of research – By making information relevant
to consumption decisions and accessible in a transparent manner, agents can
induce a surge in consumption, making the market more efficient and society
more resilient in the face of risks.
Originality/value – This study may be the first to provide empirical evidence
regarding the purchase of insurance within a context of ignorance in emerging markets.
Keywords – choices under ignorance, insurance, risk aversion, uncertainty, resilience.
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1 Motivation
The standard choice paradigm is supported by the
assumption that individuals form their preferences between
alternatives characterized by probabilities and results, as
pointed out by Kleindorfer et al. (1993). However, one
question which seems inevitable is: what happens when,
in a real-world situation, there is no notion of probability,
let alone the consequences of a given event? This situation
assumes the existence of a context of ignorance (Health
& Safety Executive, 2001; Maskin, 1979; Aven & Steen,
2010; Tchiehe & Gauthier, 2017). In parallel, Thaler and
Tucker (2013) point out that studies that focus on the
level of the individual tend to be more relevant, given that
they represent a new class of products, with a potential
value of US$ 4.1 trillion based on new internet supported
technologies (World Economic Forum, 2012).
In this study, we examine whether the absence of
relevant information in decision making regarding a given
type of insurance influences the judgement of individual
consumers. We specifically examine whether information
related to the probability of equipment breaking, as well
as the cost of repairing it, influences the willingness of
an individual to acquire an extended warranty. We also
verify the justifications presented by individuals in their
decisions to buy (or not to buy) a warranty.
This topic is of interest not just to researchers,
but also to managers in durable goods industries and
insurance, as well as regulatory agents (Din, Abu-Baka,
& Regupathi, 2017). Kunreuther et al. (2013a, 2013b)
argue that the insurance market has an explicit condition
for growth, since companies that offer protection know the
demands of this type of financial product, and consumers
know the services provided by insurance companies. It is
within this context that a lack of necessary information
to make economic decisions receives greater attention,
above all in markets in which the typical level of formal
education is reduced, and even in better educated
individuals, there appears to be a lack of knowledge of
these financial products (Hastings & Tejeda-Ashton,
2008; Lin, Hsiao, & Yeh, 2017).
Our research design employs data collected through
two experiments, featuring the participation of more than
130 volunteers. The individuals were divided into two
groups and participated in their data collection sessions
at different times. The first group received information a
priori and answered a group of questions regarding their
willingness to buy a warranty. The other group began

the experiment without the information relevant to their
buying decisions and answered the same questions. We
conducted tests via One Way ANOVA and regressions
based on these data.
Our study offers two main results. First, considering
the observations in aggregate, the availability of information
about the probability of a product breaking, as well as
the cost of repairing it, does not seem to significantly
influence the willingness of individuals to acquire a
warranty for electronic equipment. This suggests that
typically people do not alter their willingness to acquire
electronic equipment warranties in a significant manner,
no matter whether they are making their decisions under
ignorance or not. Second, our findings suggest that
under ignorance higher warranty premiums inhibit the
willingness of individuals to acquire this protection. This
suggests that, if individuals have information about the
probability of the equipment breaking and its repair costs,
higher premiums do not significantly influence consumer
willingness to acquire this warranty.
This study makes various contributions to
the literature. It contributes to the literature regarding
descriptive models of decision making, bearing in mind
that we present evidence of individual behavior within
contexts of ignorance. In addition, it makes a contribution
to the normative theory of choice, in that more studies
of decisions made under ignorance in institutional
environments which are characteristic of emerging markets
still merit research efforts. In dealing with the prescriptive
implications of individual choices, this work contributes
by providing consumers with information regarding the
probability of electronic equipment breaking and its
associated repair costs. It also contributes to the work of
regulators, because it provides evidence of the potential
impacts of programs that promote product disclosure,
whether they are durable goods or financial services offered
by insurance companies.

2 Theoretical and Empirical
Underpinnings
Product disclosure is information provided to
the consumer about a product’s functionality and/or
cost, normally during or after a transaction. Effective
disclosure can help improve consumer choices, first by
providing information about key aspects of the product
in an engaging and understandable form, and second
by helping consumers compare alternative products.
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Consumer engagement is the fundamental function
of disclosure. Financial service products usually have
difficulty in attracting engagement due to their abstract
and intangible nature (Oxera, 2014). There are a series
of products and services that consumers do not use
sufficiently, and we can include insurance products in
this group.
The distinction between risk, uncertainty, and
ambiguity constitutes an important topic in the field of
decision making at the level of the individual (Rubaltelli,
Rumiati, & Slovic, 2010; Desrochers & Outreville,
2020). Knight (1921) is thought of as the first author to
establish the distinction between these three concepts, and
the results obtained by Arrow and Hurwicz (1977) were
considered innovative at the beginning of the 1950s when
they proposed properties of rationality. Since the work
of Pratt (1964) and Arrow (1965), risk aversion within
the context of economic decisions has been considered
using theoretical and empirical models. In addition,
according to Cabantous, Hilton, Kunreuther, and MichelKerjan (2011), ever since the work of Ellsberg (1961),
the literature regarding questions related to ambiguity
concerning probabilities within the context of decision
making has received growing attention. Since then, a
line of research has been developed concerning how
individuals make decisions in the face of risk, uncertainty,
or ambiguity (Camerer & Weber, 1992; Sokolowska &
Zaleskiewicz, 2020).

2.1 Disclosure and financial product
consumption decisions
The theoretical aspects of decision making under
ignorance have been addressed by the economic literature
over the past few decades (Benítez, Carpitella, Certa,
Izquierdo, & Giang, 2015; Maskin, 1979). According to
Giang (2015), ignorance and probability are opposite states
of knowledge. On one hand, probability is derived from
the knowledge of everything that can be reasonably known
about a phenomenon whose results can be modeled as a
random event. Ignorance, on the other hand, consists of
a singular state of knowledge characterized by a complete
lack of knowledge, or by the possession of no information
regarding the phenomenon of interest. The main purpose
of disclosure is to assure that the consumer has access to
all information relevant to the buying decision (Office
of Fair Trading, 2010). The finance literature has already
documented arguments concerning the associations between

the disclosure of relevant information and buying decisions
regarding financial services (Agarwal, Chomsisengphet,
Liu, & Souleles, 2015; Kunreuther et al., 2013a, 2013b;
Robb, Babiarz, Woodyard, & Seay, 2015).
Bertrand and Morse (2011) argue that the design
of an informational apparatus oriented towards the
psychological aspects of individuals can induce choices
at lower cost. Through a field experiment with payday
loan stores in the United States, these authors concluded
that information plays a central role in the financial costs
assumed by the consumer. In particular, the results of
Bertrand and Morse (2011) suggest that when a financial
institution opts to emphasize the costs associated with
rolling over a debt, consumer acceptance of credit decreases
significantly in subsequent months.
An illustration of the interest of governments
in the role that appropriate information can play in the
quality of consumer decision making in terms of financial
services can be observed in the United States. An agency
called the Consumer Financial Protection Bureau <http://
www.consumerfinance.gov> has maintained a consumer
information program called ‘Know Before You Owe’
<http://www.consumerfinance.gov/know-before-youowe/>, which is designed to help mortgage consumers
better understand their financing alternatives, thus avoiding
unexpected costs.
Various products, including financial services, have
attributes that make disclosure of their characteristics more
effective. In this sense, disclosure which is more effective
i) engages consumers, ii) helps consumers understand the
product, and iii) helps consumers make good decisions. In
terms of what limits the effectiveness of product disclosures,
Oxera (2014) lists the following items:
•
Complex information: The complexity of some
financial products, combined with the limited
attention and cognitive ability of some consumers,
highlights the relevance of product disclosure
that helps consumers make appropriate decisions
(Ben-Shahar & Schneider, 2011; Burke & Fry,
2019; Fichera & von Hinke, 2020; Sicherman,
Loewenstein, Seppi, & Utkus, 2014).
•
Difficulty in taking part: Financial services which
are described in a summarized manner induce
reduced attention on the part of consumers.
Various disclosure techniques, such as reminders,
can contribute in a positive manner (Laibson,
1997; Sicherman et al., 2016).
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•

•

•

•

•

Uncertainty in terms of costs and returns: Some
types of financial products involve immediate
financial onuses and possible future gains, with
some risk. Within this context, possible cognitive
biases can lead to difficulties in the understanding
of financial products, even when disclosure is
adequately addressed. Thus, the value of a financial
product can be affected by the format in which
the information is presented to the consumer,
or even consumer experiences with recent events
(Diacon & Hasseldine, 2007; Howlett & Pagano,
2008).
Multiplicity of prices: At least one part of the
complexity attributed to financial products is
the multiplicity of fees charged to consumers
over the useful life of these products, such as
fees to open credit and pay off the financing
of real estate, in addition to the remuneration
rates for the capital borrowed. One part of the
literature has dedicated itself to investigating
how the disclosure of additional costs can affect
consumer decisions (Woodward & Hall, 2010).
Percentages: A common format used in financial
products is percentages. Percentages are used to
present administration fees for investment funds
and calculate the cost of credit and insurance
claims, among other items. And frequently the
costs and/or returns of financial products are
calculated through the aggregation of percentages,
which adds complexity to the decisions of some
consumers (Hastings & Tejeda-Ashton, 2008).
Specific value to the consumer: The value and/or
cost of a financial product depend on how the
consumer uses it. While a financial product can
be seen as appropriate for a given consumer, it
may not effectively meet the needs of another,
which implies greater difficulty in standardizing
disclosures (Brown, Kling, Mullainathan, &
Wrobel, 2008; Bertrand & Morse, 2011).
Disclosure of a product’s use: The total costs and
benefits of a given product depend on its attributes
as well as its potential uses. Disclosure plays a
role in reducing distorted perceptions of the
attributes and potential future uses of a product.
The regulation of disclosure has concentrated
on product attributes, to the detriment of more
effective disclosure of its uses (Hogath & Merry,
2011).

2.2 Willingness to buy insurance and
risk aversion
In terms of empirical evidence of risk aversion,
with a particular focus on the demand for various types
of insurance, the works of Banks, Bassoli, and Mammi
(2019), Din et al. (2017), Fang (2020), Jindal (2015),
Laura, Mihai, and Mihaela (2020), Lin et al. (2017),
Mumo and Watt (2019), and Outreville (2014) offer a
thorough review of the current literature. The scope of
our work is based on that of Hogarth and Kunreuther
(1995), which discusses cost-benefit analysis and what
would be the rules for making decisions in terms of buying
insurance. These authors assume that when individuals
are properly supplied with precise information regarding
the probabilities of potential losses, they decide based
on a comparison of the expected costs and the warranty
costs, as in Equation (1).
=
y f ( q.r − c )

(1)

where: y represents the probability that the individual
states that he or she is willing to acquire an extended
warranty, q represents the estimated probability that
the product will break, r is the estimated cost of repair,
and c is the cost of the warranty (premium paid for the
insurance). Thus, y is a growing function of the difference
between these two quantities: q.r − c .
However, under a state of ignorance, where q and
r are not provided to individuals initially, the procedure
adopted by Hogarth and Kunreuther (1995) establishes
that this model should not be expected to reflect the
choice behavior of individuals. Even so, Model 1 can be
estimated in a state of ignorance, bearing in mind that
in this study, we requested that individuals estimate q
and r after making their choices. In this way, employing
economic reasoning, the willingness to acquire insurance
will increase monotonically with q and r , and diminish
with c .

3 Methodology
3.1 Research design
Based on the arguments of Camerer and Weber
(1992) and the experiments detailed by Hogarth and
Kunreuther (1995), this study analyzes choice behavior
within contexts of limited information regarding
economically relevant variables in the decision to buy
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insurance, which is assumed in this study to be a state
of ignorance. Regarding this assumption, Coombs et al.
(1970) argue that states of full ignorance are rare, given
that individuals have some type of information in terms
of the probabilities of certain events, as well as their
consequences.

of questions. Each block of questions corresponded to
a session (called ‘stage’ in this study) in one of the two
experiments which occurred during a given week. The
participant distribution consisted of 74 individuals
participating in Experiment #1 and 58 participating in
Experiment #2.

3.1.1 Participants

3.1.2 Experiments

This study invited volunteers to participate through
an advertisement published in a newspaper with a wide
circulation in Brasilia, and they accepted by answering a
survey, submitted to a pre-test and adjustments, composed
of two blocks of questions related to their willingness to
acquire extended warranties for electronic equipment.
We received data for 132 people (49.2% female), with
an average age of 39.9 years and a standard deviation of
17 years, the youngest being 18 and the oldest 85. Most
of the individuals had higher education (59.1%), with
some having only primary education (2.3%) and others
having Master’s degrees or PhDs (9.8%). Almost one in
three (28.8%) had up to secondary education. Each of
the 132 participants received compensation equivalent
to US $12.00, paid after they answered the second block

We used two experiments, in accordance with
Hogarth and Kunreuther’s procedure (1995), each one
composed of two stages. Each stage occurred during a
given week and there was one week between the two
distinct stages. In each experiment, each stage represented
the application of a group of questions related to buying
an extended warranty. In Experiment #1, the first stage
occurred without the a priori availability of information
about the probability of the electronic equipment
breaking and its repair costs (Cell #9 of Figure 1). After
a one-week interval, the same questions were presented
to the participants, but this time with the presence of
information relevant to the warranty buying decision: the
probability of the electronic equipment breaking and its
repair costs (Cell #1 of Figure 1). According to Hogarth

Figure 1. Characterization of Decision-Making Situations (Decision Maker Knowledge).
Note. Adapted from “Decision making under ignorance: Arguing with yourself ” R. M. Hogarth & H.
Kunreuther, Journal of Risk Uncertainty, 10(1), 1995, p. 16. This figure illustrates situations in which
the consumer has to make choices based on their knowledge of the probabilities of the occurrence of
certain events and the potential loss involved. In Cell #1 (context of Stage 1 of Experiment #2 of this
study) the consumer is fully informed of the probability of the occurrence of an event, as well as the
loss involved if it occurs. In Cell #9 (context of Stage 1 of Experiment #1 of this study) represents the
context of the decision maker’s complete ignorance in terms of the probability of the occurrence of the
event and the loss involved.
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and Kunreuther (1995), the impact of the respondent’s
memory is expected to be essentially null after a oneweek interval.
Experiment #2 occurred in a similar fashion, but
with the content of the stages inverted. In other words,
while Experiment #1 occurred under initial ignorance,
followed by the presence of information, Experiment #2
began with the availability of relevant information (Cell
#1 of Figure 1), which was followed after a one-week
interval with no information being presented to the
respondent (Cell #9 in Figure 1). To apply the questions, a
computer program was developed which made it possible
to randomly present the four component scenarios of
each of the two stages in each of the two experiments.
Thus, in each scenario, three pieces of information were
randomly selected for each respondent: i) four possibilities
for equipment (TV, refrigerator, PC, or washer/dryer),
ii) two possibilities for the warranty cost (5% or 10%
of the price of the equipment), and iii) two possibilities
for the product’s quality (good or bad). According to
Rubaltelli et al. (2010), aversion to ambiguity can depend
on people’s emotional reactions and, therefore, the effect is
more evident in comparative contexts because comparisons
between clear and ambiguous alternatives lead to more
positive emotional reactions in relation to the former as
compared to the latter.
This study expands on previous results (Aven &
Steen, 2010; Desrochers & Outreville, 2020; Fang, 2020;
Lin et al., 2017; Hogarth & Kunreuther, 1995) and offers
additional evidence that contributes to the cumulative
knowledge of the correlated literature, which constitutes a
contribution to the literature as stated by Babin, Ortinau,
Herrmann, and Lopez (2021), Ethiraj, Gambardell, and
Helfat (2016), and Tsang and Kwan (1999).

3.2 Data collection
The data collection occurred during October
2015 between the first and third weeks of the month.
The answers were collected in person, with the subjects
located in an IT laboratory equipped with personal
computers. In respect to Experiment #1, in Scenario I
the task presented to the respondents was to attribute a
self-reported probability that they would buy an extended
warranty for a given piece of electronic equipment, at times
having and at other times lacking relevant information
in terms of the probability of its breaking and the cost to
repair the product. The individuals were asked: “What

is the probability that you will buy the warranty?” In
Scenario II the task was to assign weights to various
arguments to justify their insurance purchase decision.
There were 20 arguments, with 11 being in favor and nine
against buying the insurance. The scale ranged from 0 =
irrelevant to 10 = extremely important.
In Scenarios III and IV, also in Experiment #1,
we repeated the question in Scenario I with respect to
other pieces of electronic equipment. At the end of Stage 1
of Experiment #1, the individuals attributed minimum/
medium/maximum values to the probability that the
equipment would break and the cost of repairing each
type of equipment. In Stage 2 of Experiment #1 (a week
later) the individuals were given the same questions, but
now they were provided with information about the
probability of the equipment breaking and the reliability
of the product (values obtained in Stage 1 of Experiment
#2), delineating a context that was no longer under
ignorance, given that they had probabilities and values
for repair costs to inform their decisions.
In Experiment #2 the procedures were inverted.
In Stage 1 the individuals were encouraged to indicate a
response based on information regarding the probability
that the equipment would break and the cost of its
repair. The arguments in Scenarios III and IV were not
utilized. The individuals did not make estimates of costs
and probabilities at the end of the task, since they had
already made these estimates at the end of Stage 1. The
cost and probability data were made available in Stage 1
of Experiment #2, which had already been obtained in
Stage 1 of the experiment.

3.3 Empirical model for the warranty
cost-benefit analysis
According to Model 1, the decision to buy
the warranty was guided by a comparison between the
consumer expectations in terms of repair costs and the
cost of acquiring the warranty. A way of testing the
associations between the willingness to buy the warranty
and the consumer’s expectations in terms of the probability
of the equipment breaking, the repair cost, and the cost
of buying the warranty, is to conduct a regression using
these variables, which is formalized in Equation 2.
Pr BuyingWarrantyij =
β0 + β1 Pr Breakingij + β 2 Repair costij + β3 Premiumij + ε ij

(2)

In addition, we will use the argument that even
under a state of ignorance it is possible to estimate (2),
using the information available through the level of
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knowledge of this i th individual, for the jth product
whose warranty is being considered. In this study, in
accordance with the procedure adopted by Hogarth and
Kunreuther (1995), we collected this information.

4 Results
4.1 Intention to buy a warranty
Tables 1 and 2 report the effects verified in
Experiments #1 and #2 (in both stages) in terms of the

reported probability that the consumer would buy an
extended warranty for the following pieces of electronic
equipment: refrigerator, television, washer/dryer, and a
personal computer (PC) of the all-in-one type.
For this phase of analysis, each product was
treated separately. In accordance with Tabachnick and
Fidell (2007), we conducted an Analysis of Variance
(ANOVA) with a single within-subject factor (Stage #1
vs. Stage #2, in each of the two experiments conducted),
to test the null hypothesis that there is no difference
between the probabilities of buying insurance in Stage 1

Table 1
Experiment #1 – Probability of Buying Reported by the Consumer
Equipment
Refrigerator (N = 64)

Stage #1 (Ignorance)
Product reliability

Price

(a)

5%
10%

Low
46.91
39.21

Stage #2 (Risk)
Product reliability
High
50.00
25.00

Low
44.55
35.56

42.12†
Television (N = 53)

5%
10%

40.00
48.75

42.10†
31.00
24.29

41.67
41.09

33.71†
Washer Dryer (N = 66)

5%
10%

57.92
41.35

5%
10%

43.57
25.78

57.50
34.55

20.00
40.45
38.30†

50.00
37.27

39.41†
PC (N = 66)

High
53.33
35.00

44.17
35.89
40.91†

41.29
28.85

63.33
43.64

39.17
25.00

39.02†
39.32†
Note. Calculations by the authors based on the collected data. (a) Premium to be paid (cost of the insurance) for an extended warranty.
†
Average of the willingness to buy an extended warranty per piece of equipment.

Table 2
Experiment #2 – Probability of Buying Reported by the Consumer
Equipment
Refrigerator (N = 46)

Stage #1 (Risk)
Product reliability

Price(a)
5%
10%

Low
36.67
32.92

Stage #2 (Ignorance)
Product reliability
High
19.75
11.00

Low
44.52
45.35

33.02†
Television (N = 43)

5%
10%

44.32
46.82

43.78†
31.83
45.89

43.57
37.94

41.80†
Washer Dryer (N = 48)

5%
10%

46.75
34.80

5%
10%

55.67
32.00

40.70
33.33
39.41†

36.15
32.38

38.23
46.63

36.89†
PC (N = 47)

High
48.33
32.60

32.33
32.78
36.47†

35.19
47.42

50.00
30.20

35.64
30.00

39.27†
33.75†
(a)
Note. Calculations by the authors based on the collected data. Premium to be paid (cost of the insurance) for an extended warranty.
†
Average of the willingness to buy an extended warranty per piece of equipment.
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and Stage 2. The ANOVA results indicate that there is
no significance that can be attributed to the availability
of information about the extended warranty for all of the
electronic equipment in the two experiments. For example,
for the refrigerator (N = 64) in Experiment #1, F (1.63)
= 0.686; p-value > 0.1; and η2 = 0.012.
Thus, there was no significant difference between
the probability of buying an extended warranty for the
refrigerator (as with the other electronic equipment)
between the two Stages #1 and #2 of Experiment #1, as
was true for all of the equipment considered in Experiment
#2. This result suggests that the availability of information
related to the probability of the refrigerator breaking (as
with the other electronic equipment), appears to not
have influenced the propensity of the respondents to
buy an extended warranty, when we consider the group
of people who responded initially in a state of ignorance,
i.e. Experiment #1.
Even though the conducted tests did not indicate
significant differences between Stages 1 and 2 in the two
experiments, it appears to be relevant to verify the values
found within each context of the decisions presented to the
respondents. Thus, observing Table 1, among the values
verified in terms of the propensity to buy an extended
warranty, in Stage 1 (under a state of ignorance) for the
TV, it appears that the propensity to buy a warranty is
greater when the reliability of the equipment is considered
to be low. Something similar appears to occur with the
washer dryer and the personal computer.
And, observing the results reported in Table 2,
it appears that this finding is generally repeated within a
context of risk, i.e. even though there are data available
about the probability of it breaking and its repair costs,
if the reliability of the product is lower, the consumer
appears to be more willing to buy an extended warranty.
Keeping in mind the limitations of the data in this
study, future research can concentrate on conducting
investigations using tests such as Two-Way ANOVA to
verify the influence of the price of a warranty and the
reliability of the equipment when there are a greater
number of observations for each context.

4.2 Cost-benefit analysis of the warranty
In terms of empirical Model 2, in accordance
with Hogarth and Kunreuther (1995), under conditions
with full restriction of relevant information (probability
of breaking and the cost of repairs) or ignorance (Cell

#9), it is expected that the behavior of individuals will
be different when they have/do not have information to
make their decision. Table 3 displays the results for the t
statistics found in the regressions, where the dependent
variable is the willingness to buy a warranty, as a function
of the cost of repairing each piece of electronic equipment,
the probability of the equipment breaking, and the cost
of the warranty (premium).
For each of the two stages in each one of the
experiments, we conducted a regression, considering the
responses collected for each piece of equipment separately.
Panel A of Table 3 shows the results of the regressions
related to Experiment #1, and from the F statistic, we
can see that all of the models were significant, whether
they were under conditions of ignorance or under risk.
In Experiment #2, reported in Panel B, only the results
obtained for the inox refrigerator as well as the results
for the 10kg washer dryer in Stage 2 (ignorance) were
significant.
If we consider the eight decision contexts under
ignorance, the models are significant in six of them,
including all four in Experiment #1, and two of the four
in Experiment #2. And, if we observe the results obtained
for the repair cost of the equipment, for seven of the eight
situations in Experiment #1, the results were significant
and indicate a positive association between repair cost
and propensity to buy an extended warranty.
In Experiment #2, when the information regarding
the probability of breaking and the repair cost is supplied
a priori, the cost of insurance was not significant in any
of the eight situations relative to the four electronic
items. On the contrary, in Experiment #1, in which the
information is not provided a priori, the cost of insurance
was significant in three of the four situations (only the
3D HD TV was not significant; p-value > 0.1).
This result is, at least in part, different from that
obtained by Hogarth and Kunreuther (1995), who found
a negative association with the cost of insurance, but only
in Experiment #2, and for both stages (ignorance and
risk) for a single piece of equipment. Or in other words,
according to these findings, there are indications that
suggest that the absence of relevant information makes the
cost of insurance relevant and negatively associated with
the willingness to buy an extended warranty. Expressed
in another way, the premium paid for the warranty, in
the presence of information about the probability of the
equipment breaking and the cost of repairs, does not
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Table 3
Regressions for the Propensity to Buy a Warranty
Pr BuyingWarrantyij =
β0 + β1 Pr Breakingij + β 2 Repair Costij + β3 Premiumij + ε ij

Stage

Repair
Cost

t statistic
Probability of
Breaking

Cost of
Insurance

R2

Panel A: Experiment #1
Refrigerator
Stage 1 (Ignorance)
2.78
***
0.68
-1.92
*
0.116
Stage 2 (Risk)
1.72
*
2.68
**
-1.57
0.212
TV
Stage 1 (Ignorance)
3.85
***
3.26
***
-0.81
0.402
Stage 2 (Risk)
2.77
***
4.49
***
0.02
0.327
Washer Dryer Stage 1 (Ignorance)
1.52
1.57
-1.94
*
0.129
Stage 2 (Risk)
2.02
**
4.83
***
-0.16
0.384
PC
Stage 1 (Ignorance)
2.40
**
0.87
-1.92
*
0.095
Stage 2 (Risk)
2.23
**
3.98
***
-1.62
0.235
Panel B: Experiment #2
Refrigerator
Stage 1 (Risk)
2.53
**
-0.98
0.50
0.095
Stage 2 (Ignorance)
2.24
**
2.58
**
-0.90
0.209
TV
Stage 1 (Risk)
-0.22
0.25
0.63
-0.056
Stage 2 (Ignorance)
0.71
1.58
-0.63
-0.005
Washer Dryer Stage 1 (Risk)
1.95
*
0.81
-1.04
0.036
Stage 2 (Ignorance)
1.44
2.51
**
0.46
0.101
PC
Stage 1 (Risk)
0.94
0.54
0.81
-0.034
Stage 2 (Ignorance)
0.08
2.00
*
-1.01
0.039
Note. Calculations made by the authors based on the collected data. ***p-value < 0.01; **p-value < 0.05; *p-value <0.1.

appear to play a significant role in the willingness of the
consumer to buy an extended warranty.

4.3 Arguments employed in buying
decisions
In respect to motivations for buying insurance,
that is, the particular types of arguments employed by
consumers to justify their buying decisions, we verified
the scores attributed to the arguments provided a priori
(Table 4). To accomplish this, we verified 20 different
types of arguments, with 11 being arguments to buy
an extended warranty and nine being arguments not
to buy one, in accordance with the list of arguments
suggested by Hogarth and Kunreuther (1995). These
arguments were presented to the participants after
making their choices in the second scenario of each
stage of the experiments.
In addition, these 20 arguments are organized
into two subgroups of meta and non-meta arguments for
and against buying the extended warranty. Our intention
in adopting this classification is based on the idea that
people frequently use arguments to justify their buying

F

**
**
***
***
***
***
**
***
*
***

*

decisions to the detriment of processing relevant economic
information.
In this respect, it is understood that there are
arguments against and in favor of buying the extended
warranty. For example, under conditions of risk: the
‘probability of breaking’ may be associated with the decision
not to buy the warranty, and the ‘cost of insurance’ and
the ‘repair costs’ can also motivate the decision not to
buy the warranty. The literature suggests that decisions
made by individuals are frequently supported by specific
rules or strategies. Two general types of decision-making
strategies are common: meta strategies and non-meta
strategies. In operational terms, it is understood that metastrategies essentially consist of rules to resolve problems,
such as regret: ‘I would regret not buying the warranty
if the equipment were to break’; or a principle adopted
by individuals in these types of situations: ‘I never buy
this type of warranty.’
On the other hand, non-meta strategies are
more responsive to the details that stimulate the decision,
such as expressions of the type ‘The repair costs are less
than R$200.00, but the cost of the warranty is more
than R$1,000.’ It is possible to state that there are no
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Table 4
Average Scores Found for Arguments Shown to the Respondents
Experiment #1
Ignorance Risk

Arguments
Panel A: Reasons to buy a warranty
Meta-arguments:
I usually buy these types of warranties
I would regret not having bought the warranty if the equipment were to break
I would sleep better if I had the warranty
I am unlucky. My products always break
Non-meta-arguments:
The cost of the warranty is relatively low compared to the product’s price
The cost of repairing (or exchanging) would be much greater than the cost of the warranty
The warranty is not expensive
This type of product breaks easily
Even though the risk of a loss appears low, I don’t want to be responsible for it
The cost of the warranty is not high compared to the chance of something going wrong
This product is very valuable to me

Panel B: Reasons to not buy a warranty
Meta-arguments:
I am lucky. My electronic equipment does not break
I do not believe in insurance and warranties. They do not always cover everything and there
is a lot of bureaucracy
I usually do not buy warranties of this type
I would regret spending money to buy a warranty if the equipment did not break
Non-meta-arguments:
The product is a type that rarely breaks
The warranty is expensive compared to the product’s price
This product is not that valuable to me
The cost of the warranty is high compared to the chance of something going wrong
The warranty’s price is high
Note. Calculations by the authors based on the collected data. **p-value < 0.05; *p-value < 0.1.

significant differences between the scores attributed to
the arguments within contexts of ignorance or risk in
Experiment #1. In Experiment #2, two arguments present
significant differences in weight between Stage 1 (risk)
and Stage 2 (ignorance).
The argument ‘This type of product breaks
easily’ received the greatest weight under risk, compared
to ignorance (5.19 versus 4.16; t = 2.00 ; p-value<0.05).
This result suggests the sensitivity of the consumer to the
expectation that the product may break when deciding
whether to buy an extended warranty. The other argument
in Experiment #2 which presented a significant difference
between the two stages was ‘The cost of the warranty is
not high compared to the chance of something going
wrong,’ which received greater weight within the context
of risk ( 5.59 versus 4.71; t = 1.98; p-value<0.1).

Experiment #2
Ignorance Risk

3.03
6.38
4.08
2.53

2.81
5.61
3.84
2.84

3.40
5.19
5.45
2.34

3.24
4.90
3.59
2.71

5.26
6.39
5.27
5.12
4.91
5.86
6.08

5.42
6.32
5.55
5.12
4.36
5.89
6.53

4.66
7.50
4.40
4.16
3.79
4.71
6.17

4.74
6.07
4.90
5.19**
3.98
5.59*
6.05

4.30
5.55

4.08
5.46

4.62
4.86

3.76
4.79

5.30
6.07

5.19
5.61

5.45
5.66

5.31
5.53

7.12
6.31
5.73
6.53
6.80

7.07
6.38
5.81
6.42
6.70

5.62
5.43
3.95
5.41
5.71

5.81
5.84
4.60
6.05
6.40

5 Fi n a l C o n s i d e r a t i o n s a n d
Implications
This study follows suggestions made by field studies
about decision making under ignorance, as indicated by
Burke and Fry (2019), Fichera and von Hinke (2020),
and Loewenstein et al. (2014). The subject of choice
under risk has been studied based on the assumption
that decision makers are fully informed. However, in
real life situations, individuals frequently need to make
choices while lacking essential information for making
their judgements. Thus, this study focuses on the analysis
of decision making under conditions with an absence of
information about the probabilities of losses and potential
impacts, a context of ignorance, or alternatively contexts
of risk or uncertainty.
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Based on Hogarth and Kunreuther’s procedure
(1995) and based on data collected from two experiments
regarding the propensity of acquiring extended warranties
for electronic equipment, featuring the participation of
more than 130 people, our results suggest that the repair
cost and the probability that a piece of equipment will
break increase the propensity to buy extended warranties.
In addition, the absence of economic information makes
the cost of insurance relevant, and it is negatively associated
with the propensity to buy an extended warranty.
The implications of this study can be enunciated
based on three aspects: descriptive, normative, and
prescriptive. In descriptive terms, this study offers evidence
of the behavior of individuals when making decisions
whether to buy an extended warranty. In normative
terms, this study reviews and discusses the theoretical
fundamentals related to ignorance when making decisions
about buying insurance.
In respect to the prescriptive implications, based
on the empirical evidence found as it interacts with the
discussed theoretical fundamentals, it is understood
that works similar to this one may be relevant to the
formation of public policies related to the regulation of
product disclosure, above all for financial products, and
also in the corporate world for financial firms (that offer
financial products designed to protect consumers), and
non-financial firms (which sell physical products that
offer warranties).
We suggest expanding the line of research pursued
here to include emerging subjects such as the consumption
of financial products dedicated to protecting against extreme
events due to climate change (Kunreuther et al., 2013a,
2013b). In this respect, it is understood that investigating
differences in risk aversion through demographic profiles
may be a relevant research agenda in seeking new results
and counterfactual evidence in the field of risk aversion,
as argued by Campbell (2020), Gunewardena and Seck
(2020), and Nelson (2015).
Above all, less developed markets, in which access
to relevant information tends to be reduced, present a
contribution to integral consumer information about the
probability of equipment failure and the possibility of
buying warranties, because if they are not in possession
of precise information, the individual will inevitably
make decisions based on heuristics and non-economic
motivations.
The behavioral finance literature has documented
that people tend to present behavior characterized by

inertia and procrastination, maintaining the status quo.
And, in this respect, new technologies like the IoT can
play a relevant role in that they assume this tendency in
human behavior, offering consumers information without
depending on their having active attitudes.
In other words, emerging technologies, such as
the IoT, associated with the actions of policy makers, can
be central to raising the efficiency of the consumer market,
making relevant information accessible for consumption
decisions such as for credit cards, cell phone plans, and
real estate financing, in as transparent and efficient a
manner as for buying plane tickets. The surge in search
engines has assisted consumers, making the market more
efficient, and improving the way in which governments
serve their citizens (Thaler & Tucker, 2013).
As it deals with financial products, the insurance
market needs more studies concerning the supply side of
products, as well as the consumer, because knowledge
related to the participants in this market may be crucial
to its growth around the world, especially in emerging
markets. The extended warranty market in Brazil represented
around 2% of the insurance market in Brazil in 2013
(an estimated R$201,974,716,000 in 2014, with 13.5%
growth), in which the largest segments were retirement
plans (42.8%) and automobiles (20.2%), according to
statistics from SUSEP (2014).
In terms of the empirical results and the characteristics
of the data, we must recognize that the empirical results
are conditioned by the profile of the data. Therefore,
parsimony should be used in generalizing the results.
In contrast to this limitation, a research agenda presents
itself in that the limitations of the data may constitute
a motive for new studies. In summary, this economic
phenomenon has shown itself to be relevant and worthy
of new studies, and the results documented here reveal the
role that information can play in consumption decisions
regarding financial services, which may be conditioned
by the consumer’s profile and other contextual aspects
of the decision.
The theoretical questions reported in this study
regarding decisions made under ignorance can be added
to the arguments found in the finance literature, which
suggest the potential of the finance industry based on
knowledge of individual behavior when dealing with the
insurance market (and various submarkets) and suggest
the existence of a research agenda which may attract the
attention of the finance community (Zeckhauser, 2014).
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