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1 Motivation and research goals

Consumer inertia is a commonly observed phenomenon among decision-makers, This
is averse to classical economic choice models, whereby agents choose preducts without
any biases associated with their experience from past usage; the only inference allowed
from the past is the Bayesian updating process resulting from the rationality axioms.
However, from a more psychological standpoint, individuals feel exceptionally affili-
ated with their previous purchases and thus tend to make suboptimal choices compared
to rational decision rules, cf. Jeuland (1979), Givon (1984). The empirical literature
presents substantial evidence that supports the overall attachment of consumers to their
choices. Documented examples that empirically identify consumer inertia can be found
in the following markets: employment insurance, cf. Osterman (1987), digital imag-
ing, cf. Tripsas & Gavetti (2000), breakfast cereals, cf. Shum (2004), health insurance
cf. Handel (2013), and mortgages, cf. Andersen et al. (2015).

Inertia among decision-makers has been analyzed theoretically through various psy-
chological and economic phenomena. For instance, inertia can be linked to a default
effect, cf. DellaVigna (2009), whereby consumers adopt their last purchase as a go-to
option for future purchases. Other examples, consistent with the rational agent axiom,
are search and switching costs, cf. Farrell & Shapiro (1988). These can either be due to
rational optimization or materialize as an agent-embodied fallacy, such as inattention,
cf. Ericson (2014); Sitzia et al. (2015) or status quo bias, cf. Samuelson & Zesck-
hauser (1988). These effects can be associated with other psychelogical phenomena of
the endowment effect, cf. Ericson & Fuster (2011) or choice overload hypothesis, cf,
Kamenica et al. (2011).

Inertia has also been axiomatized in decision theory. In Bewley's Knightian decision
theory, cf. Bewley (1986); Bewley et al. (1987), inertia appears in decision-making
under uncertainty — in the framework of Savage (1954) — when the assumption
of completeness of choice is dropped; inertia is embodied in the assumption that con-
sumers revert to their lasi-chosen option if they cannot decide whether the other alterna-
tives are better for them. This reasoning is similar to the satisficing behavior of Simon



(1955). Masatlioglu & Ok (2005), Sagi (2006), Ortoleva (2010}, end Masatlioglu &
Ok (2014) also provide a rationalization for status quo bias or endowment effect in
decision theory. These contributions share a common principle: consumers possessing
a satisfactory product are less likely to switch for an uncertain reward,

The aim of the thesis is to incorporate consumer inertia into oligopoly models of market
competition. We are conducting this research for the following reasons. First, we want
to investigate the market implications of consumers exhibiting inertia. In other words,
we want to analyze the impact of inertia on demand for a product, and specifically
bow inertia affects demend for products that differ in price and quality. In a rational
consumer framework, a better and cheaper product should dominate the inferior one.

However, inertia may disturb this scenario to some extent.

More importantly, we want to see how inertia influences market equilibrium. Specifi-
cally, we want to gauge how inertia affects firms’ pricing decisions. As intuition sug-
gests, a deeper attachment to the currently used brand should increase monopolistic
positions. On the other hand, results from search cost models suggest that the cost
makes firms decrease their prices, ¢f. Cabral (2009); Rhodes (2014); Cabral (2016).
This unintuitive cutcome is explained in the following manner; as consumers exhibit
inertia, they are harder to attract; therefore, one needs large discounts to gain or retain
market share. It is also important to investigate price strategies dynamically, that is,
for firms that seek to gain new consumers and retain the old ones. Based on the search
cost literature, we can expect the “bargain-then-ripoff™ pricing strategy to take place,
whereby firms try te lure consumers with lower prices and then exploit their bounded
ability to switch.

Aside from pricing, another important aspect of firms' strategies that we want to ana-
lyze is how consumer inertia impacts decision-making about the product’s quality. This
analysis is not present in the switching cost models as quality and price are identified
in the same dimension: quality is the linear function of price. By assuming that con-
sumers are boundedly rational, we can separate the impact of quality and price change.
This separation enables us to specifically investigate how the fact that consumers ex-
hibit inertia influences firms® quality decisions. Product quality — as suggested by the



empirical literature on inertia (Goettler & Clay 2011; Kiss 2015), as well as in some
theoretical works (Holman & Zaidi 2010; Mat&jka & McKay 2012) —plays an impor-
tant role in generating inertia: consumers overestimate the owned product’s quality and
are therefore less likely to switch. Hence, quality may seem an indirect tool that en-
ables firms to affect inertia. By exhibiting inertia, consumers may provide an incentive
for firms to increase the product’s quality—a premise that, to our knowledge, has not
been investigated in the 10 framework.

One of the key aspects of the analysis is to examine the market welfare implications of
consumer inertia. Intuitively, inertia — since it lowers switching frequency — should
make consumers worse-off and increase firms’ profits. On the other hand, as we imply
above, inertia may nudge firms to increase the product’s quality; in this sense, it may
prove beneficial to consumers. Hence, it is intriguing to see how these effects develop
in an oligopolistic framework and their final impact, We want to analyze this from both
the company and the consumer sides of the market. Nonetheless, the latter is of greater
importance, as it provides an angwer to the question of how inertia affects consumers
in & market. This question is important not only research-wise but also because the
model’s resuits have public policy implications. With modern technological ease of
access to information and discoveries from behavioral economics, govermnments are
trying to nudge consumers into a more active role in the market; Grubb & Osbomne
{2015}, Guthrie et al. (2015), Sunstein (2014), and Spiegler (2015} are some prominent
examples of IO analysis in favor or against such practices. This study introduces further
insights into the discussion of eliminating the behavioral biases of consumers.

2 Thesis outline

The thesis consists of four main chapters, apart from the introduction, presentation of
research goals and methods, and conclusions.

In Chapter 2, we review the existing research concerning boundedly rational consnmers
in the field of Industrial Organization. Along with Grubb (2015}, we distinguish three
main branches of this literature strand: boundedly rational search procedures, inability



to compare products, and choice inertia.

Chapter 4 provides the formulation of the consumers' decision-making rules. We
combine the anecdotal reasoning framework of Spiegler (2006) with consumer iner-
tia founded in Bewley (1986) to make a tractable presentation of consumer inertia in
the market setting,

We apply the formulated consumer decision rule to models of market competition.
Chapter 5 analyzes a static, long-run competition model in which firms compete over
steady-state market shares, In Chapter 6, we investigate a two-period market competi-
tion. We find Nash equilibria of price and quality levels and analyze, through compar-

ative statics, the welfare implications of choice inertia among consumers.

3 Decision rule

Based on the literature review, to examine the market implications of consumer inertia,
we need to include some form of consumer uncertainty about product characteristics
or quality in the model. The uncertainty is modeled based on the incapability of con-
sumers to compare products fully, thereby inclining them to rely on anecdotal reason-
ing. The modeling method is based on the §(1) procedure of Osborne & Rubinstein
(1998), which has been used (without inertia) to examine oligopoly markets in Spiegler
{2006) and Szech (2011). Every option is endowed with a probability of satisfying the
consumer that comes from the binary distribution; that is, with probability oy € [0,1],
a product sold by firm { provides a consumer with positive utility, However, instead
of knowing the probability distribution, consumers obtain only a piece of information
about product guality upon which they base their decisions. This information is mod-
cled by a binary signal which tells the consumers whether the product is “good” or
otherwise.

The presented decision rule combines the aforementioned framework of limited prod-
uct comparability with consumer inertia. In the decision-making process, the consumer
first evaluates the recently-purchased product of the brand. Then, if the owned brand is
satisfactory to the consumer, she, with probability p € (0, 1], continues market research
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and with probability 1 — p refrains from the market search for a better alternative. The
decision tree of the procedure for a two-firm market is presented in Figure 1.
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Figure 1: Decision procedure for a consumer that owns product # in the
duopoly market, —J represents the competitor of i.

The decision rule in this study only depends on the last choice and not the entire pur-
chasing history. Thus, it can be modeled as a Markov chain, The steady-state of this
Markov process forms the demand for the static model and the simple transition matrix
for the two-period one.

4 Models of market competition

In Chapters 5 and 6,.we incorporate the above-described decision rule into a market
competition. In both cases, we analyze a duopoly, in which firms compete in prices
and product qualities. Hence, we find the price and quality equilibria as functions of

consumer inertia.

The dynamics of both the long-run and short-run competition models share some sim-



flarities, Both models start with firms deciding on quality levels. Then, they decide on
price strategies. While the quality strategies can only be pure, we allow mixed strate-
gies in price. In the static model, the consumers then perform the described choice
procedure and form a steady state of market shares. In the dynamic one, consumers
form demand through one iteration of the Markov process, and firms can change prices
after each period. The market shares induce profits for firms. We assume constant
marginal production cost normalized to zero and (apart from one extension in the static
model) no quality setting costs.

In both models, a general feature of equilibrinm strategies is that firms decide to play
mixed strategies in the price competition. The price strategy takes the form of a contin-
uous probability distribution with identical support for both firms and possible atoms
at the border prices equal to 0 or 1. An example of the cumulative distribution fimction
of such strategy (for exogenous qualities) in the static model is presented in Figure 2,
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Figure 2: Nash equilibrium price distribution in the static model. @y = 3/4,
h=1/2,p=1/2.

Generally, we observe that, for fixed levels of product quality, firms increase prices as
a response to an increase in inertia. Inertia provides firms with monopoly power over
consumers attached to a particular firm. This is especially indicated in the two-period
competition in which firms employ a “bargain-then-ripoff” strategy: they play very low
prices (even equal to zero) in the first period, whercas they increase them substantially



in the following one.

In both models, the quality equilibrium is an asymmetric one, in which one of the firms
plays a maximal quality, and the other one plays an inferior one. We find that the
inferior quality generally increages with higher inertia. This unintuitive result comes
from the fact that the quality can be viewed as a method of increasing consumers’
attachment: if the product is satisfactory, consumers are not searching the market for
a better alternative. Hence, inertia enhances the ability to retain consumers via high
quality.

Inertia can also decrease prices indirectly through higher quality. As is the case in the
anecdotal reasoning literature, prices decrease with higher qualities as the fraction of
consumers who consider both firms satisfactory increases. Hence, inertia may, to some
extent, decrease prices in equilibrium.

The impact of inertia on equilibrium variables carries forward to the impact on market
welfare. We observe that, for vast values of inertia parameter, high inertia benefits
market welfare and, specifically, the consumer surplus, This is both in the case of long-
run competition and the two-period model, Therefore, inertia can benefit consumers
through an increase in qualities and thorugh price competition.

5 Contributions

The thesis investigates how inertia impacts market competition and thus market wel-
fare. This study can serve as an analytical framework for public authorities to investi-
gate the impact of choice inertia on consumers, Governments can take several courses
of action to suppress consumer inertia. One heavily involved in the academic and pub-
lic debate is the notion of default options in fixed-term contracts, which may exist in
many markets (e.g., cellular or Internet service providers). This debate is corroborated
by other theoretical models (e.g., Bachi & Spiegler 2(18), as well as empirical evidence
investigating the harm to which consumers are subjected becanse of choice inertia, cf.
Halpern et al. (2007); Lofgren et al. {2012); Li et al. (2013). This study provides
Turther insights into the discussion of eliminating the behavioral biases of consumers.



Our model’s results suggest that reducing consumer inertia without addressing the cor-
responding limited knowledge and ability to ascertain the product's characteristics may
not positively impact consumers’ welfare.
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