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The Market Share Impact of Service Failures

Abstract

This paper develops a simple but powerful model that relates service satisfaction/dissatisfaction
to market share. The model is based on an intuitive Service Satisfaction Framework that relates
three service system parameters (service success rate, complaint rate, and service recovery rate)
to the percent of satisfied customers. Based on this static Service Satisfaction Framework, a
dynamic model is posited that relates the defection rate to the percent of dissatisfied customers
and the addition rate to the impact of word-of-mouth communications on the non-customer
population. The Service Satisfaction/Market Share Model is defined for the equilibrium market
share assuming no competitive response. The Service Satisfaction/Market Share Model yields
useful insights into how market share is influenced by these three service system parameters. The
surprisingly ssimple model predicts changes in market share due to changes in customer
satisfaction based on only one parameter, which can be estimated from information readily

available in most firms.




1. Introduction

Customer satisfaction and service quality are important determinants of both market
share and profitability in many markets (Phillips, Chang, & Buzzell, 1983; Buzzell & Gale,
1987; Capon, Farley, & Hoenig, 1990). Cronin and Taylor (1992) assert that “There even
appears to be executive consensus in the United States that service quality is one of the most
important problems facing management today.” The importance of customer satisfaction and
service quality in service industries is quite clear (Sasser, Olson, & Wycoff 1978; Oh & Parks,
1997). As manufacturing firms move to “just-in-time” manufacturing and *quick-response
distribution” (Fisher, Hammond, Obermeyer, & Raman, 1994), customer satisfaction and service
quality are becoming an increasingly important means of differentiation for manufacturing firms
aswell.

Many books and articles have focused on how firms can improve customer satisfaction
(Zeithaml, Parasuraman, & Berry, 1990), service quality (Albrecht & Zemke, 1985; Schmenner,
1995; Lovelock, 1994; Collier, 1994), and customer loyalty (Jones & Sasser, 1995; Reichheld,
1996). Customer loyalty models have been developed (Fay, 1994; Gerson, 1993) where
assumptions about the lifetime income stream for a customer are used to determine how much
revenue or profit is lost if a customer is lost, possibly for life, due to poor service quality and
customer satisfaction.

Several authors have suggested that two of the key management control parameters for
improving customer satisfaction are the percent of customer complaints voiced to the firm
(Fornell & Wernerfelt, 1987; Sampson, 1996) and the percent of customers recovered after they
experience service problems (Kordupleski, Rust, & Zahorik, 1993; Reichheld & Sasser, 1990;

Hart, 1993). Customers who experience a service failure cannot be recovered (restored to a good



relationship with the firm) if the firm is not aware of the service failure. Customers who are not
recovered are more likely to “defect” (switch to the competition) and “infect” other customers
and potential customers with bad reports that negatively influence future market share.

This paper presents a Service Satisfaction Framework that relates three service system
parameters (service success rate, complaint rate, and recovery rate) to customer satisfaction and
dissatisfaction. This static framework is then extended to an intuitive dynamic model that reflects
how satisfied and dissatisfied customers affect market share over time. The Service
Satisfaction/Market Share Model which relates customer satisfaction to market share is derived
from the equilibrium condition for this dynamic model.

This paper is organized as follows. Section 2 presents the Service Satisfaction
Framework and a review of the relevant literature. Section 3 presents the Service
Satisfaction/Market Share Model along with graphs and sensitivity analysis. Section 4 discusses
implementation issues and presents a hypothetical example. Section 5 presents limitations and

extensions and Section 6 concludes the paper.

2. The Service Satisfaction Framewor k

The Service Satisfaction Framework presented in Figure 1 unifies many of the concepts
from the literature. This framework is similar to the “Problem Impact Tree” found in Rust,
Subramanian, and Wells (1992). The figure shows that s percent of customers are satisfied and
(1-s) are dissatisfied. We define a service fallure as a service encounter that results in a
dissatisfied customer. Customer satisfaction (or dissatisfaction) is viewed as a transaction-
specific evaluation of the specific service encounter, similar to Bolton and Drew (1991a; 1991b)
and Zeithaml et al. (1988).
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Figure 1. The Service Satisfaction Framework
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The Service Satisfaction Framework shows that of the customers who are dissatisfied, k
percent voice their complaints and (1-k) percent do not. We define k as the complaint rate
parameter. Many authors, including Fornell and Wernerfelt (1988), Hirschman (1970), and Hill
(1995), have argued that increasing "voice" from complaining customers helps the firm to
recover "at risk" customers and learn about opportunities for improvement so that service
delivery systems can be improved. Therefore, the complaint rate parameter, k, is an important
management control parameter for retaining customers and learning about opportunities for
improving the service delivery system.

Of those who complain, r percent are recovered and (1-r) percent are not. We definer as
the recovery rate parameter. Customer loyalty is strongly influenced by how well the firm
manages customer complaints (Rust, Subramanian, & Wells, 1992). Effectively resolving

customer complaints can result in customers who are even more loyal than those consistently
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satisfied with the firm's service (Bolton & Drew, 1992). The more negative a customer’s
perception of responsiveness to customer complaints, the more likely that individual is to engage
in negative word-of-mouth (Richins, 1983; Blodgett, Wakefield, & Barnes, 1995) and/or exit
(Singh, 1990). Many researchers and practitioners have argued that customer retention strategies
such as complaint resolution are more cost effective than attracting new customers (Reichheld &
Sasser, 1990; Ittner & Larcker, 1996, Zemke & Bell, 1989, 1990; Bell & Zemke, 1987; Hart,
Heskett, & Sasser, 1990; Heskett, Sasser, & Hart, 1990; Reichheld & Sasser 1990). The recovery
rate parameter, r, therefore, is an important management control parameter for improving
customer retention.

Figure 1 shows that Ps percent of customers are satisfied and (1-Ps) are not satisfied,

where Ps=s + (1-s)kr, Q)
and
(1-Pg = (1-s)k(1-r) + (1-s)(1-k) = (1-s)(1-kr) (2

Although this framework could be applied to tangible products as well as to services, it
makes greater sense in a service context. Customer retention for tangible products is often
dependent entirely on tangible product attributes, whereas, customer retention for services is
often a matter of interpersonal relationships where recovery and “repentance” (Bottom, Gibson,
Daniels, & Murnighan, 1996) are more important.

This Service Satisfaction Framework can support some simple analyses of customer
retention economics (Rust et al., 1992; Schlesinger & Heskett, 1991; Heskett, Jones, Loveman,
Sasser, & Schlesinger, 1994). However, this ssmple and intuitive model is a static (one-period)
model and only considers defections. If this model is applied over multiple periods, it implies

that the firm’s market share will go to zero aslong as P <<1. The next section extends the model
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to adynamic context and considers “additions’” as well as “ defections.”

3. The Service Satisfaction/M ar ket Share M odel

In order to develop a dynamic model from the static framework above, we consider the
fact that market share is influenced negatively not only by dissatisfied customers who defect, but
also through the impact of their negative word-of-mouth on potential customers. Similarly,
market share is influenced positively both by satisfied customers who do not defect and through
the impact of their positive word-of-mouth on potential customers. The negative influence
diminishes as the firm's market share approaches zero and the positive influence diminishes as
the firm’s market share approaches 100%.

We develop two intuitive models to reflect the defection rate and the addition rate in each
period. Our Service Satisfaction/Market Share Model is then derived from the equilibrium
condition for the defection and addition rate models.

Defection rate model

Clearly, dissatisfied customers are at risk of defecting to the competition (assuming that
competition exists). Intuitively, it would seem that the number of customers who defect at the
end of period t is proportional to the number of dissatisfied customers in period t. We posit,
therefore, that d(t), the defection rate at the end of period t, is:

d(t) = d(1-Pgm(t) = d[(21-s)(1-k) + (1-s)K(1-r )] m(t) (3)
where m(t) is the number of customersin period t and the defection parameter, d, is in the range
(0,2). The defection parameter is the proportion of dissatisfied customers who defect in one
period. A high defection parameter suggests very low switching costs; a low defection parameter

indicates very loyal customers, very high switching costs, or a monopoly situation. The model
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assumes that customer expectations, service delivery systems, and prices do not change and,
therefore, do not affect the defection rate. This model is extended in a later section of the paper
to consider how the defection rate is affected by customer satisfaction for competitors as well.
Addition rate model

The number of customers added at the end of period t is dependent on how positive and
negative word-of-mouth from current customers influence the M-m(t) potential customers in the
market in period t. (M is defined as the market size measured in terms of number of customers
who might purchase the service.) If all current customers are satisfied (P <=1), word-of mouth is
completely positive and the firm will add a percent of the M-m(t) non-customers in the next
period. When 100% of customers are dissatisfied, word-of-mouth is completely negative and the
firm will add zero percent of the M-m(t) non-customers in the next period. We posit, therefore,
that a(t), the number of customers added at the end of periodt, is:

at) = a Ps[M-m()] =a[s + (I-s)kr][M-m(t)] (4)
where the addition parameter, a, is in the range (0,1). In this model, the percent satisfied (P)
reflects the character of the word-of-mouth messages being sent by the current customer
population. A high value of P indicates a high percentage of positive word-of-mouth; a low
value of P indicates a high percentage of negative word-of-mouth. The a parameter reflects the
impact of these positive (and negative) messages on the switching behavior of the non-customer
population in the market. This model is extended in a later section of the paper to consider how
the addition rate is affected by customer satisfaction for competitors as well.
Market share equilibrium

The number of customersin period t+1 isthen:

m(t+1) = m(t) + a(t) - d(t) (5)
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The firm’s market share will reach an equilibrium when the addition rate equals the defection
rate, a(t) = d(t). Substituting from above, we find that:

a(t) = d(t) = a Ps[M-m(t)]=d (1-P ym(t)

= m(t)/M = 1/[1+ (d/a)(1-P /P
b Pw=1/(1+ bR) (6)

where Py=m(t)/M is the equilibrium market share, b=d/a is the ratio of the defection and
addition parameters, and R=(1-Ps)/P s is the Dissatisfaction/Satisfaction ratio which is equal to:

R=(1-s)(1-kr)/[s+(1-s)kr] (7)
We now have a simple yet powerful model for relating changes in the three service system
parameters in the Service Satisfaction Framework to changes in the equilibrium market share.
Inter pretation and sensitivity analysis

The b parameter reflects the sensitivity of the firm’s market share to changes in customer
satisfaction. Figures 2-5 show how the Dissatisfaction/Satisfaction ratio affects market share for
arange of b values. When b=0.1, the firm’s market share is quite insensitive to R which suggests
anear monopoly or at least a situation with a very high switching cost. The firm still has an 83%
market share even when the ratio of dissatisfied to satisfied customers is R=2 (i.e.,, 2/3 of
customers are dissatisfied). When b=1, market share is more sensitive to R, but the firm still has
a 33% market share when the ratio of dissatisfied to satisfied customers is R=2. When b=100,
market share is very sensitive to R, and the firm must have extremely good customer satisfaction
(R=.04) to earn a 20% market share. High values of b suggest a situation where the switching
cost is low and customer satisfaction is very important to market share. As the
Dissatisfaction/Satisfaction ratio, R, approaches infinity, market share approaches zero and as R

approaches zero, market share approaches one.
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Figure 2. Market shareversusR for b=0.1

Figure 3. Market shareversusR for b=1
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Figure4. Market shareversusR for b=10

Figure5. Market shareversusR for b=100
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It isinteresting to note that the length of the period (i.e., weeks, months, quarters, €c.) is
irrelevant to the model in equilibrium. Neither the addition parameter, a, nor the defection
parameter, d, needs to be estimated; only their ratio b=d/a needs to be estimated. As a ratio of
the defection and addition parameters, b reflects the propensity for current customers to defect
and/or potential customers to switch based on the firm’s Dissatisfaction/Satisfaction ratio. The b

parameter, therefore, captures much of the information about the willingness of customers (and
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potential customers) to switch from (or to) the firm's service offering based on customer
satisfaction. It isinteresting to note that the Bolton and Drew (1991a, 1991b) model is also based
on the ratio R (or R™). This implies that the ratio of the percent dissatisfied and satisfied is a
more meaningful variable than the percent satisfied alone.

The partial derivatives of the market share with respect to each of the three service

system parameters are:

P w/Ts =b(1-kr)/t? (8)
P w/Tk =b(1-s)r /t? (9)
P/ =b(1-s)k/t? (10)

where t=s+kr -kr s+b-bkr-bs+bkrs. Given that the partial derivatives are monotonically
increasing with the three service system parameters, there are increasing returns to improving the
parameters. The service system parameters interact strongly with each another, which suggests
that improving more than one parameter at atime will have a synergistic effect on market share.

Given that market share (P ) increases monotonically with each of the three service
system parameters (s, k, and r), the optimal value for the parameters can only be found by
considering the tradeoff between the costs of increasing the parameters and the economic
benefits of corresponding increase in market share.

Figure 6 shows the response surface for the Service Satisfaction/Market Share Model as a
function of s, the service success rate, and kr, the percent of customers who complain and are
recovered. The figure shows that market share increases monotonically with both s and kr with
increasing returns. Increasing the complaint rate increases market share just as much as a

proportional increase in the service recovery rate. The symmetry between the two parameters
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implies that increasing the complaint rate is just as important as increasing the recovery rate. (A
different conclusion will be drawn later in the paper from an extension to this base model.)

Figure 6. Theresponse surface for the Service Satisfaction/M arket Share Model for b = 10
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4. | mplementation and example

I mplementation issues

One surprising result of the Service Satisfaction/Market Share Model is that it has only
one parameter, b, and one input variable, the Dissatisfaction/Satisfaction ratio, R. Given that
most firms aready know their market share Py from industry data and their
Dissatisfaction/Satisfaction ratio R from customer satisfaction surveys and market research, we
rewrite the model to solve for the b parameter:

b= (UPwu-1)/R (11)
Estimating b, therefore, does not require two data points and can easily be estimated from data
readily available to the firm. Once b has been estimated, the Service Satisfaction/Market Share
Model can be used to estimate a change in market share due to a change in any of the three

service system parameters (s, k, and r ), one at atime or in combination.
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Hypothetical example

We illustrate the application of the model with a hypothetical example. From customer
satisfaction survey data on a large number of customer transactions, a firm estimates that about
90% of its customers are sdatisfied (P<=.9) with their service encounters. The
Dissatisfaction/Satisfaction ratio, therefore, is R=(1-.9)/.9=.111. The firm currently has a 20%
market share (P = .2) and we find from equation (11) that b = 36.

From customer satisfaction surveys, management estimates the firm’'s service success
rate to be s=.8 and the service recovery rate to be r =.8. However, management is not sure what
percent of complaints are being voiced. Fortunately, this can be computed from equation (1)
which can be rewritten to show that k = (P<s)/[(1-s)r] = (.9-.8)/[(1-.9).8] = .625. In other
words, only about 62.5% of customers are “voicing” their complaints to the firm. (The k
parameter could also have been estimated from a market research study.)

Management believes that it can implement a new service guarantee to increase both the
complaint and the service recovery rates by 10% (k will increase from 62.5% to 68.75% and r
will increase from 80% to 88%). With b=36, kne,=68.75, and r ne,=.88, the model predicts that
customer satisfaction will increase from P =.9t0 Py = .921 and that, as aresult, market share
will increase from Py = .2 t0 P pnew = .245.

The additional profit per period is the additional contribution to profit due to the increase
in market share less the payout given to complaining customers:

MM (P menew = Pw) - N(1-S )KnewP ManewM (12)
where mis the contribution margin per customer per period and n is the average payout per

customer complaint. (This assumes that the firm is not paying out anything to customers before
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the new service guarantee.) Management can compare the additional profit associated with the
increased market share with the cost of the service guarantee program and make an appropriate
decision regarding the service guarantee program. For M=1000, n=$1000, and n=$500, the
service guarantee costs the firm $16,818 per period, but increases the firm’s profit by $27,804

(from $200,000 per period to $227,804) per period, a net increase of 13.9% per period.

5. Limitations and Extensions

Limitations

Following Fornell and Wernerfelt (1988), the model assumes that customers have one
transaction per period on average. If this is not true, frequency of purchase variables could be
added to model this more precisely. The model assumes that satisfaction is a discrete variable
with only two states (satisfied and dissatisfied) and that service recovery has only two states
(recovered and not recovered). The base model also assumes that customers who experience no
service fallure are just as satisfied as customers who experience a service failure, complain, and
are recovered. Similarly, the base model assumes that customers who experience a service
failure, complain and are not recovered are just as dissatisfied as customers who experience a
service failure and do not complain. The model treats customer expectations, service system
design, and prices as exogenous variables and assumes that they do not change over time; the
only endogenous variables that affect system performance are the service success rate, complaint
rate, and recovery rate. The model also assumes that equilibrium will be reached quickly after
changes in the three service parameters (s, k, r), competitive response does not influence the
equilibrium result, and the percent satisfied (Ps) does not change over time. It is likely that

competitive moves with respect to the service system parameters (s, k, r) will be met by similar
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moves from competitors which would not allow the firm to achieve the full market share benefits
suggested by the model. Lastly, it should be pointed out that the model is a theoretical model
with little or no empirical support. (The authors are currently in the process of conducting such
an empirical test with anumber of firms.)

Extensions

Economic model -- The base model can be extended to consider the costs and benefits of
a complaint management (Fornell & Wernerfelt 1987, 1988) or service guarantee program (Hart
1988, Hill 1995). This same economic model can also be used to find a near-optimal value of the
compensation paid to recover customers. The costs include the compensation paid to customers
and the fixed cost needed to setup the program. The benefits relate the profit associated with the
change in market share. Assuming that the complaint rate is a function of compensation paid to
customers, n, we could use the model:

k(n) = ko + (1-ko)n/(n+ ) (13)
where Ko is the complaint rate when no compensation is paid and g; is a shape parameter for the
curve where g>0. The compensation paid to customers, n, aso affects the recovery rate. The
higher the compensation rate, the greater the recovery rate:

r(n)=ro+ (Lron/(n+g) (14)
where r o is the recovery rate when no compensation is paid and @ is a shape parameter for the
curve where g>0. With a contribution margin of mdollars per customer per period, the total
profit per period is nP yM less the compensation to customers who experience a service falure,
n(1-s)k(n)PuM. A simple economic analysis can be applied to evaluate if the benefits of a

program exceed the setup costs. Standard non-linear optimization techniques can be applied to
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optimize this profit function to find the optimal compensation, n’, that should be offered to
recover customers. Given that n* affects both the complaint and recovery rates, this model is
consistent with the arguments made by Fornell and Wernerfelt (1987, 1988), Hart (1988), and
Hill (1995) that compensation to customers should be significant.

Relative satisfaction model -- It can be argued that the addition and defection models
above should be extended to explicitly consider the firm’'s percent satisfaction rate relative to
satisfaction for competing firms. To extend the base model to handle this, the percent satisfied
term (Ps) in both the addition and defection rate models could be replaced by cP, wherecisa
factor that “normalizes’ customer satisfaction relative to competition. One approach to do this
would be to set c=P J/P &, where P+ is the satisfaction rate for the best competitor in the market.
This model is identical to the base Service Satisfaction/Market Share Model except that R is
defined as (1-cPg)/cPs. This extension is not needed when ¢» 1 (a likely situation for many
firms).

Asymmetric word-of-mouth model -- Unrecovered complaining customers tend to be
“terrorists’ who communicate more negative word-of-mouth than customers who are dissatisfied
and do not complain (Blodgett, Wakefield, & Barnes, 1995). Similarly, recovered complaining
customers tend to be “evangelists’ who communicate more positive word-of-mouth than
customers who experience no service failure (Bolton & Drew, 1992). (It should be noted that we
have found no empirical evidence for this commonly held belief and that recovery probably
becomes more difficult with each service failure experienced by a particular customer.) To
model these relationships, we give more weight to complaining customers and less weight to
non-complaining customers in both the defection and addition rate models. Using a linear

combination with a parameter | where (O£l £1), the defection rate model becomes:
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d(t) = d[(1- )(1-s)(1-k) + | (1-s)k(2-r )] m(t) (15)
The addition rate model can be extended in asimilar way:

at) = a[(1-l)s + | (I-s)kr [[M-m(t)] (16)
This model assumes that the word-of-mouth impact of “"terrorists® is | /(1-1) times that of
“failure, no complaint” customers; similarly, the word-of-mouth impact of "evangdlists® is| /(1-
| ) timesthat of “no service failure” customers. The equilibrium market share model is:

Puw= 11+ bR) (17)
where R = [(1-1 )(1-s)(1-k) + | (1-s)k(2-r)]/[(1-1 )s + | (1-s)kr]. When | =.5, this model for
Pwm is identical to the base model (equation 6). When | >.5, the extended model gives more
weight to complaining customers (both “terrorists’ and “evangelists’). Note that with this
extension, increasing the complaint rate (k) with alow recovery rate can increase the number of
“terrorists’ and, therefore, reduce market share. Increasing the recovery rate (r) is aways
beneficial. As| increases, the benefits of increasing the recovery rate also increase. This model
shows that, in some situations, it may be beneficial to the firm to increase the recovery rate
before increasing the complaint rate.

Learning model -- Hill (1995) argued that increasing the complaint rate, k, could provide
useful information for the firm’'s product and process improvement efforts, therefore, increasing
the service success rate, s. With this model, the service success rate, s, is a function of the
complaint rate, k, and a "learning rate" parameter g which defines how quickly the firm learns
from complaints. In period t, 1-s(t) percent of the customers experience a service failure with k
percent of them voicing complaints to the firm. The firm fixes q percent of these problems so

that they never occur again. The recursive relationship for the service success rate is then
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s(t+1)= s(t)+gk[1-s(t)]. This extension would cause changes in the complaint rate parameter,
k, to be amplified. This extension is not pursued further here.

The first three extensions (the economic, asymmetric word-of-mouth, and relative
satisfaction models) are completely developed in this paper and could be combined with the

basic model to create a much more sophisticated model.

6. Conclusions

This paper presents a new Service Satisfaction/Market Share Model that predicts changes
in market share based on changes to three service system parameters, the service success rate,
complaint rate, and service recovery rate. The model is developed from a simple static Service
Satisfaction Framework that relates the three service system parameters to the customer
satisfaction rate. To make the model dynamic, the paper posits intuitive dynamic defection and
addition rate models that are a function of customer satisfaction. The Service Satisfaction/Market
Share Modél is then derived from the equilibrium conditions for the dynamic model.

The resulting Service Satisfaction/Market Share Model is surprisingly simple and
intuitive and yet yields useful insights into the relationships between the service system
parameters and market share in equilibrium. The three service system parameters interact
strongly with one another so that changing two or more parameters at one time has a synergistic
effect. Severa extensions of the base model are offered to deal with more complex issues.

The model’s only parameter, b, reflects the sensitivity of the firm's market share to the

Dissatisfaction/Satisfaction ratio. Surprisingly, b can be estimated from only the firm’'s current

market share and current Dissatisfaction/Satisfaction ratio. Given that b plays an important role
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in the Service Satisfaction/Market Share Model and is easy to measure, it may be a useful
variable in future research dealing with customer satisfaction and service quality issues.

While the primary contribution of this model is the intuitive insights that it gives to both
researchers and practitioners, with empirical support this model might prove itself to be a useful
tool for managers make customer service system design decisions. The authors are currently
pursuing further empirical work.

The implication of this research for marketing managers is that it emphasizes the
importance of “defensive marketing” in a marketing strategy. The model may be able help
marketing managers evaluate investments in systems to encourage customers to voice their
complaints to the firm and/or investments to improve a service delivery system to improve the
service success rate. As Rust, Zahorik, and Keiningham (1995) argue, it isimportant for firms to
be able to make these decisions on the basis of financial analysis.

The implication of this research for operations managers is that operations should
carefully design complaint handling and service recovery processes for every service delivery
process that has significant customer contact (Chase, 1978; Chase, 1981; Chase & Prentis, 1987,
Chase & Aquilano, 1992; MacMillan & McGrath, 1997). Clearly when a customer does voice a
complaint, it is important that operations managers fix the customer’s problem, fix the customer
relationship, and fix the system (improve service processes so that the problem is not repeated).
The model proposed in this research may be able to help operations managers evauate
investment in systems for complaint handling and service recovery.

If the marketing function provides incentives for customers to complain (such as a
service guarantee), the operations function must be careful that the service success rate and the

recovery rate are high in order to avoid “terrorist” activities from customers who experience
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failure, complain, and are not recovered. Over time, the service failure rate should decrease as
both the operations and marketing functions “learn” from information drawn from both customer
complaints and the service recovery process.

The Service Satisfaction/Market Share Model helps us to better understand the
relationships between the three service system parameters and market share, and, therefore,

should offer an important contribution to the customer satisfaction literature.
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Appendix 1. Termsused in this paper

a(t)

Addition rate. Thisisthe number of customers added at the end of period t.

Addition parameter. This is the proportion of the non-customer population, M-m(t),
which become customers when 100% of the customers are satisfied in period t. (O£a£1)
Theratio of the addition and defection parameters, a/d. (OEb£¥)

Normalization factor to adjust the percent satisfied P sfor competition. (c2 0)

Defection rate. Thisis the number of customer defections at the end of period t.

Defection parameter. This is the percent of dissatisfied customers who defect in one
period. (OEJEL)

Complaint rate. Thisis the percent of dissatisfied customers who voice a complaint to the
service-providing firm. (O£K£1)

Parameter for the linear combination used to give more weight to complaining customers.
(Ofl £1)

Market size in terms of the number of customers and potentia customers in the market.
Number of customers for the firm in the end of period t. (OEmM(t)EM)

Contribution margin per customer per period. (n¥ 0)

Compensation paid to recover a complaining customer. (n30)

Market share. (OEP y£1)

Percent of customers who are satisfied. (O£P £1)

The Dissatisfaction/Satisfaction ratio, (1-P /P s. (0ERE¥)

Service recovery rate. This is the percent of complaining customers who are recovered.
(O£Er £1)

Service success rate. This is the percent of customers who do not experience a service
failure. (OEs£1)

Learning rate. This is the percent of the voiced problems that the firm fixes permanently
inaperiod. (O£QEL)
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