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Abstract

In this paper we focus on models and methods for quantifying the risks related to a product purchase and
the impact of product warranty on these risks. There are two risks associated with purchasing a product —
the risk of malfunctioning, i.e., the risk of buying a product that is not up to the quality prescribed by its
specifications, and the risk of misinforming - the risk of buying a product that is not suitable for the tasks
it is aimed for, i.e., misunderstanding the features of the product while deciding whether to buy it. The
later risk is caused by the information asymmetry, which is a natural property of any communication
process. Warranty is the usual sharing mechanism of these risks between the manufacturer/ vendor and
clients. In this paper we review the ideas related to quantifying the risk of misinforming and discuss the
role of the warranty of misinforming. We conclude our overview by outlining several possible directions
for future research.

Keywords: warranty, misinforming, risk, information asymmetry.

Introduction

Nowadays trading is characterised by a rapid increase of the volume of indirect sales, which increases the
volume of information exchanged between vendors and clients. Any potential problems in this exchange
can affect the successful completion of the associated business transaction. Information failure occurs
when people make their decisions based on imprecise, imperfect, unreliable or misunderstood data. In-
formation failure can occur in many different
areas in our everyday life, not only while mak-
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ing a purchase decision, e.g., making decisions
regarding investments, deciding on appropriate
health insurance, borrowing and debt. In our
everyday life we make decisions, based on re-
ceived information that could turn out to be
“wrong” due to information asymmetry. We of-
ten misunderstand the true costs/benefits of a
product and end up buying a product that is not
suitable for our needs. The same information
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asymmetry, or information imbalance, makes us uncertain on whether to buy an Apple or PC; what type
of second hand car to buy; whether to buy a particular property or in which university to enroll?

The concept of asymmetric information originates in Arrow (1963), who introduced it as a “moral haz-
ard”. His ideas were further developed by Akerlof (1970) in his famous paper “The Market for
‘Lemon’s”, where the term “information asymmetry” was used for the first time. There are many authors
who followed Arrow and Akerlof and investigate different aspects of information asymmetry. In most of
these studies, the information asymmetry was perceived as a tool used to gain some business advantages
by exploring it intentionally. On the other hand information asymmetry may cause misunderstanding and
mislead the recipient of information in his decision making even when the sender provides it in a good
will, i.e., with a genuine intension of supplying a correct and complete information. To the best of our
knowledge this point of view on the phenomenon of information asymmetry has received a limited atten-
tion of the researchers working in this area. Only few authors studied this aspect of information asymme-
try, such as Hsieh, Lai, and Shi (2006), consider the impact of information asymmetry on the success in
business transactions and observe that "information orientation framework" reduces the information
asymmetry and improves company's performance. Manchanda, Xie, and Youn (2008) explore how infor-
mation about adoption of new products is distributed via personal networks and allows potential adopters
to learn from this experience. All of these studies do not go beyond recommendations on how to improve
the process of informing. Others (see for example Katz, Berman, 2011) address the issue from point of
view of contextualization, but also do not go beyond recommendations regarding improvement of the
message quality via providing contextual information to compliment the original message. Internet based
social networks also have the potential to provide contextual information aiming to reduce information
asymmetry (see Christozov & Toleva-Stoimenova, 2013).

In order to compensate for the information asymmetry hazards some risk sharing mechanisms between
producers/vendors and consumers have been established, such as insurances, interest rates, and warran-
ties. Product warranty affects the business transactions in two aspects (see Christozov, Chukova, &
Mateev, 2009a): firstly, by providing a legal frame of the deal, and secondly, by enhancing the trust be-
tween the parties involved. The two sources of risk that warranty contracts cover are:

e the risk of malfunctioning of the product, and
e the risk of making a wrong purchase decision while buying the product.

In general, “if the product fails - free of charge repair or replacement is provided” describes the first type
of warranty, whereas the second type of warranty is summarized by the slogan “if not fully satisfied —
money back guaranteed”. The warranty of malfunctioning is well studied and represented in the literature
(see Blischke & Murthy, 1993, 1996; Shafiee & Chukova, 2013).

The warranty of misinforming is a relatively new topic in warranty analysis. In this paper we provide an
overview of the existing models, approaches and algorithms for quantifying the risk of misinforming and
the impact of misinforming hazards on product purchase decision making. The proposed misinforming
measures provide an insight on the warranty cost and related warranty parameters and can be used for
designing appropriate product warranty strategies.

The paper is organized as follows. Firstly we describe a communication process and its components as
relevant to the problem of assessing the risk of misinforming. Next we provide a summary of the models
for quantifying this risk, classified according to the available information. Further we review an approach
that combines the two aspects of warranty — malfunctioning and misinforming. We conclude with a dis-
cussion on some open problems and future research directions related to warranty of misinforming.

Assessment of the Risk of Misinforming

Misinforming appears in any communication between two parties — say the sender and receiver. A simpli-
fied illustration of the process is given in Figure 1. Assume that the receiver faces a problem and needs
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some information to reduce the uncertainty in the problem solution. The sender has some knowledge /
information potentially useful to the receiver in the problem domain. The sender formulates a message
describing the meaning of that knowledge, encodes it and transmits it to the receiver. The receiver de-
codes the received message, understands and interprets it in terms of the problem and, if the information
is found to be trustful and valuable, accepts it and adopts it in the problem solution. The misinforming is
generated when the meaning of the message as formulated by the sender differs from the meaning of the
message as adopted by the receiver.

Information asymmetry between a sender and receiver causes the misinforming - the sender formulates
the message according to his background, knowledge, professional jargon etc., and the receiver under-
stands the message according to his own background, knowledge and professional jargon and interprets
the message in terms of the problem domain. So, we observe a two-sided asymmetry - the sender knows
more than the receiver about the meaning of the message and the receiver knows more than the sender
about the problem domain.

Information asymmetry is essential to any communication process. If there were no information asymme-
try, i.e., none of the two parties is better informed on the subject, then there is no need of communication
at all. Therefore there is a risk of misinforming in every communication process. So, for any communica-
tion process, the aim is to reduce the risk of misinforming and to assess the exposure to this risk, i.e., we
wish to measure the likelihood of occurrence of misunderstanding during the communication process
along with the impact of this misunderstanding on the receiver’s behavior.

Sender
P,
_— e
Formulation of Development of Encoding the Submitting the
meaning message message message
L - 1
Channel:
Misinforming ] noise Transmission
’ - l
Acceptance and Interpretation: 0
' b . Decoding Physical
Adoption the sensing and receiving
meaning perception
S B
—
Receiver

Figure 1. Stages in the communication process

To develop a measure of the risk of misinforming in purchase decision making, the following factors (see
Figure 2.) have to be taken into account:

1. The parameters related to information asymmetry (the likelihood of the occurrence of misunder-
standing):

a. The sender, while formulating the information message regarding the product, is not
aware of the receiver’s background/expertise and the problem he faces. For example, the
sender is not aware of the tasks the receiver intends to perform, his needs in executing
these tasks and the resources available for solving the problem.
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b. The receiver does not know well the relevance of the received information, its reliability,
trustfulness and value.

2. Factors reducing the risk of misinforming such as:

a. opportunity to clarify the message — the existence of feedback

b. the trustfulness of the environment where the message was transmitted, e.g., buying
goods from a shop in a mall compared to buying goods from a stall on the street.

c. risk sharing mechanism — e.g., product warranty.

3. Factors affecting the level (as an impact on receiver) of the risk of misinforming:

a. client’s needs in executing a particular task using the product — a low level of needs re-
sults in a low impact of the misinforming on the receiver and therefore to a low risk ex-
posure;

b. the acceptance level of the product — a low acceptance level means that almost every so-
lution is acceptable, e.g., there are no strict requirements for the suitability of the product
for the client’s needs, and therefore related misinforming has a low impact on the client
and his purchase decision making

In practice, quite often the receiver is not aware that he may misinterpret the received message and should
consider options for controlling/reducing this risk.

Advertising

reducing

asned

measure?

uoljewIoju|

affecting
factors

Optimization
of marketing
strategy

Figure 2. Risk of misinforming map

To model the risk of misinforming, we follow the framework developed in Christozov, Chukova, and
Mateev (2009b). To illustrate the components that cause and affect the misinforming a simple communi-
cation process is used (see Figure 1). Firstly, these components have to be appropriately modelled to al-
low further quantification of the risk of misinforming. In brief, these components include:

A group of information clients, say B=1{b,}, j=12,...,J  each in need of solving a given set of tasks,
A; ={a;},i=12,...1, Each of these tasks belongs to a given category of tasks 4= {4}, i=1,2,..., I, ap-
propriately classified to utilize the information included in the sender’s message. Every information client
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b; has a particular need My, 0<n, <1 to solve his task from category A,» , with n; =0 indicating that this
client does not need to solve any task from category 4, .

Assume that the group of clients receives a message, say a message D | from the sender. The proposed
measures for the quantification of the risk of misinforming are developed under the assumption that the
sender's goal is to provide the clients with a correct, precise and complete information, i.e., his message

reflects correctly, precisely and completely his understanding regarding of the category of problems 4 .

Further, let C ={¢,;},/=1,2,... L denotes the set of properties, attributes, parts, etc. of message Z .
Also, let {a jil}’l =12,...L are the personal levels of acceptance (thresholds) of client b Jj with respect

to task % related to property ¢, of message D. The acceptance level of message D for solving task
Giy in n |

o

ayis  lelyphimldak  0ng 0B Gr S 1 | 1n addition, let 2, o< p, <1, denotes the objective ability

*

of the provided information to solve the tasks from category Ai , whereas ]5?]. > 0<p, <1, denotes bj's

subjective assessment that the provided information is useful in solving task % . Also, let 7i be the

decision indicator in using information D for solving task%, such that 7 = I indicates a wrong deci-

0

sion and i =V indicates a correct decision. There are six different orderings of the model parameters

that affect the value of the decision indicator /i :

D: <Py <9 - the receiver's estimation is optimistic and below the degree of acceptance, thus the de-
cision is negative and correct and r;,=0;

Di <4 < Py - the receiver's estimation is optimistic and above the threshold of acceptance, thus the
decision is positive and wrong, and r;=1;

9 < P; < Py - the receiver's estimation is optimistic and above the threshold of acceptance, thus the
decision is positive and correct, and r;=0;

A

Dy < Pi <9y - the receiver's estimation is pessimistic and below the threshold of acceptance, thus the
decision is again negative and correct, and r;,=0;

A

Py <4; < D: - the receiver's is pessimistic and below the threshold of acceptance, thus the decision is
negative and wrong, and r;=1;

45 < Py < Pi - the receiver's estimation is pessimistic and above the threshold of acceptance, thus the
decision is positive and correct, and r;=0.
The level of error, caused by the information asymmetry (or the degree of information asymmetry), is

measured by the difference between the real capability of the message to solve task %ii and how it is as-
sessed by the receiver, i.e.,@; = abs(p; - P;) . This is a measure of the likelihood for misunderstanding.

Some additional notations, needed to represent the measures of the risk of misinforming in the case of two
competing messages, are provided in Appendix A. A complete list of the notations used in the models for
quantifying the risk of misinforming and warranty of misinforming are summarized in Appendix B.
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Measures of the Risk of Misinforming

The model of communication process, presented earlier, describes several components that influence the
risk of misinforming. According to available information on these components the models for quantifying
the risk of misinforming could be classified as follows:

e Ml - Simple Model (known 7; ), which measures the risk of misinforming based only on the val-

ues of the decision indicators obtained via product warranty claims. It is assumed that the values
of the decision indicators are always available.

e M2 - Model with known impact (known 7; and needs7,;). This set of models quantifies the risk

if
of misinforming, by taking into account the importance, from client’s viewpoint, of solving a par-
ticular category of tasks. The information regarding the needs can be obtained via appropriately
designed market studies.

e M3 - Model with known level of misunderstanding (known7; , needs7; and ia;;). This set of
models utilizes additional information related to the information asymmetry. It is quite difficult

to provide this additional information, because the assessment of the model parameters Z; and

f?ij is rather complex. So, their applicability in real life decision making is limited.

The above risk measures are designed in a way to distinguish the risks for the receivers and senders. Also
these risk measures motivate a discussion on the role of product warranty in two different cases:

e static - making decisions for acquiring a tool/product to be used in solving the problem/the set of
initially identified tasks;

e dynamic - utilizing the acquired tool and applying it in solving the problems/the set of initial
tasks, which can be extended with a newly identified problems/tasks.

Also, the above models allow developing quantitative measures of the risk of misinforming in several
communication scenarios:

e One-to-one: one message is send to one receiver. This is de-facto the risk of receiver.

e  One-to-many: one message is distributed among multiple receivers. This is de-facto the risk of
the sender and summarizes the risks of the group of receivers.

e Many-to-many: this is the case of competing messages (see Christozov, Chukova, Mateev,
2009c). The receivers have to choose the most suitable message for solving their tasks. A special
case is the scenario of two competing messages, which allows for further generalization. The no-
tations for this case are given in the Appendix 1.

In all of the above scenarios the measures of the risks of misinforming for the two parties, the senders and
receivers, are developed. Table 1 provides a summary of these measures for the static case under different
information availability levels and communication scenarios (see Christozov, Chukova, & Mateev,
2009Db).

36



SUIULIOJUISTW JO YSII J1JE)S JO SAINSBIW JO ATewiwing | J[qeL,

A
! [ fi~ 1=t 1=t 1=/ [[eI0A0
Conebmlr _ «f, 1, ﬁ = N 1= “Ab\ ) L£ir_ Yy .
NeTTI= e (-t )sn ! =w\\ Nw\v~w~m| ¥y N Gt vwl SW W LS NN
[ 1=l r 1=r worqoid
1, : 3 [P n\N f _ 1 \N \a 1
=r"u% N TI=w e u T — =y N =m a X =ty d[3uis
G—w (fa N fy 13 y w u w s w .
Cr=w (Yd, =7d sgr)ia :w = ol rl rl NN
1
1, i h, I, T\.@M = Am f, 1=t fiy~ VT.\ r 21 =¥ A.@ M.NVMW\ rr_ [[BI9A0
P 3 ! _H ! I T = A — = - - - .
=y (Cdy=d y)sqp) ey tu W 0 v- ¥ y cr=7 y M I W . u ¥ AR s%y N
! .y - wdrqoxd
1=/ f . N “ A,
f, ul Tr=y tu, tug =y 1=y M, T —=°'Y o[3urs
=y Qm|4§3 w [ odly ¥ S Uty «\. 1 sy N'Z
1= 1=!
] i
:N 1=/ rl 1=! :N 1=/ rl = 1=/ rl
"o \:N N‘H 7 .@.@:N‘N N‘H Y N N'H o N:T
I T 1 1 !
IOpUSS
/i 1 N 7= 1=
i ! N = 1=y i, s .
d e 10 [i [1 [ ! :
d N =, 1=14 1] . Xewr = IN'N
“( & w)S0) xQWA@ ) xew , ¢ :NHM& ( ksv Xew u I “u’ (4 x W~ st
7! 1
4 1 =111 h y [
d 1=1 fi, h, i f ux_r A )xewr { —=1d NT
Cd g ysqoy ot (Mo B, - 4 A iy wﬁ s
w w I 1 b N
1= 1=
f i =
i3 L3 WL
f r G, h I _ I T T s ’
SRS :N = u'u G = |
TOARY OLIBUDOS
EN N 1opowr adung — [N .




Warranty of Misinforming: An Overview

In the dynamic case (see Christozov, Chukova, & Mateev, 2011), the warranty of misinforming
affects the process of adoption and utilization of the meaning of the information message. Dy-
namic measures are justified by the fact that while using a given tool the client accumulates
knowledge on its features and its suitability to solve the task, i.e.,

Py =D;(O)—=— D

So, how the measure of the risk of misinforming evolves during this process? In order to answer
to this question a distinction between three groups of clients has to be introduced and their
“wrong” decisions taken into account. The group of clients has to be split into three subgroups —
the subgroup of “optimists" who tend to overestimate the utility of the message, the subgroup of
"pessimists" who tend to underestimate the utility of the message and the subgroup of “realists”

who estimate the utility of the message quite well.

The evolution of the subjective assessment of the product's properties over time and gaining bet-
ter understanding on what can be done with the product may result in client's dissatisfaction with
the purchased decision made earlier. The optimists overestimate the utility and the learning curve

f)l.j () decreases in time and at a time © may reach @i (4 W= Py @J). The pessimists under-

estimate it and the curve f)i/ () increases in time, but the 447 may increase faster and again

§i7@) = FixE) In both cases the receiver may submit a warranty claim. The risk evolves over

the time as follows:

r (O =r,(p by (D.q,O |11,

where ¢’ is the coverage for the warranty of misinforming. The dynamic measures for the risk of

misinforming are summarized in Table 2, where £; represents the importance of the warranty of

misinforming (0 < £, <1) for receiver b with respect to task % .
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Table 2. Summary of measures of dynamic risk of misinforming
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The impact of warranty contracts on opportunity to learn for product's properties and client's
needs is discussed in the next Section.

Mixed Warranty Policy

Next we review the concept of mixed warranty policy. The two types of warranty, the warranty of
malfunctioning and warranty of misinforming have one main warranty parameter of interest - the
warranty period. During this period of time, a warranty claim against a faulty/unsuitable product
is legitimate. Next, we review (Christozov, Chukova, & Mateev, 2010) to summarize, the so
called, mixed warranty policy.

Definition 1. A warranty policy, W, = {t" '}, is called a mixed warranty policy, if it accounts

for the two types of warranties - the warranty of malfunctioning over ¢t =[0,¢*] and the war-

ranty of misinforming overt’ =[0,¢'].

The mixed warranty W;] is identified by two ordered time periods, t® and¢ . This definition at-

tempts to combine the warranty of malfunctioning and warranty of misinforming and propose a
uniform mechanism for risk sharing for both — the uncertainty of malfunctioning as well as the
uncertainty of misinforming. So, how to compare mixed warranty strategies, how to choose the
“best” of these? In order to answer to these questions we need to discuss the notion of quality of
warranty policy from producers’ as well as from client’s viewpoints.

Definition 2. From producers’ point of view, the quality of a mixed warranty policy Wp , 1s identi-

fied by the expected warranty servicing cost and by the level of client’s acceptance of the prod-
uct.

Definition 3. From producers’ point of view, a mixed warranty policy W;, is of high (optimal)

quality, if it minimizes the expected warranty servicing cost and it maximizes the level of product
acceptance by the clients.

These definitions address the two major roles of warranty from seller’s point of view. It serves as
a sharing mechanism with the clients regarding the uncertainties of the product performance and
promoting the product on the marketplace. Offering no warranty on malfunctioning will reduce
the expected warranty cost to zero and will lead to a lower sale price, but at the same time will
place the entire risk of malfunctioning or dissatisfaction on the client. Maximizing the level of
acceptance of the product by allowing warranty returns for unlimited time is also unjustified pol-
icy from producers’ point of view, because it could lead to substantial financial losses. A high-
quality warranty policy provides a balance between these two extremes, balance based on the
evaluation of the risk of malfunctioning and the risk of misunderstanding.

Definition 4. From client’s point of view, the quality of a mixed warranty policy Wp , is identi-

fied by the “balanced” value of the “warranty parameter” that provides the best support for the
client’s correct purchase decision and the level of uncertainty it allows in supporting client’s cor-
rect purchase decision.

Definition 5. From client’s point of view, a mixed warranty policy W;] is of high (optimal) qual-
ity, if the “balanced” value of the “warranty parameter” is maximal and the level of uncertainty it
allows in supporting client’s correct purchase decision is minimal.

A possible approach on the selection of the “best” warranty periods t* and t' from producers’
point of view is discussed in Christozov, Chukova, and Mateev (2010). To summarize, regarding
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the choice of the “best” ¢’ our findings show that the parameter t" has to be selected according
to the proportion of optimists in the clients’ group, the level of their risk of misinforming, and the

level of corresponding information asymmetry. The second warranty parameter t* represents the
warranty coverage related to malfunctioning of the product. It selection of its “best” value is
based on the evaluation of the lengths of the following three (well-known in product reliability
studies) sub-periods within the product’s lifetime (see Christozov, Chukova., & Mateev, 2010) -
the period of decreasing failure rate, the period of a normal performance (the, so called, useful

lifetime of the product) and the period of increasing failure rate. The warranty period ¢* has to
cover the period of decreasing failure rate and expire before the beginning of the increasing fail-
ure rate period. Due to the fact that the promotional strength of the warranty policy is propor-

tional to the length of t*, we aim to maximizet” .

Discussion

Next we discuss the warranty of misinforming and its impact on the overall “wellbeing” of the
manufacturer. There are several important reasons for the manufacturer to cover his products with
warranty of misinforming along, of course, with the usual warranty of malfunctioning. For exam-
ple:

e [t is well know that even only one dissatisfied client has much higher negative impact on
the producers’ reputation compared the positive impact coming from many satisfied cli-
ents. For example, usually while selecting a product, say from Amazon.com, we read
carefully all negative reviews, so we become aware of the drawbacks of the product. Of-
ten one strong, well-written negative review could affect our purchase decision. It is re-
assuring for the clients to see that the product is cover by warranty of misinforming in
case that they have picked the “wrong” for their needs product. This warranty conveys
the manufacturer willingness to share with the client the risk of “wrong” purchase deci-
sion and reinforces his firm standing by the strength and quality of his product.

e The warranty of misinforming has a positive impact on the sales process. It stimulates
purchases of the product by clients that are uncertain in their ability to read the informa-
tion message related to the product. Also, it contributes for a positive purchase decision
of clients that are not entirely sure what they need the product for, i.e., they have not

completely identified the set of their tasks 4; ={a,},i=12,...1,.

e The finite warranty period t' of the warranty of misinforming protects the manufacturer
from unreasonable claims related to products used for a long time. It provides a reason-
able time to explore the features of the product and eliminates client dissatisfaction due
to a possible misunderstanding of product capabilities, but prevents the misuse of war-
ranty for unjustified free replacement or returns of the product for unlimited time period.

There are several possible new directions for extending the research on warranty of misinforming
and related risk of misinforming summarized in this paper. For example:

e Formulating and solving an optimization problem for determining the “best” warranty pe-
riod(s) under restricted budget. The formulation of this type of problems usually is based
on manufacturer utility function along with the client utility function. Taking into ac-
count the information asymmetry, possible expressed through the risk of misinforming,
will make the problem very realistic with a real value to the manufacturer in determining
his best warranty strategy. The problem of optimizing the mixed warranty strategy is
more involved and it might require the development of a measure of the joint warranty
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risk, to combine the two risks we discussed in this paper — the risk of malfunctioning and
the risk of misinforming.

As we already mentioned above, minimizing the client dissatisfaction is of high priority
for the manufacturers, which we see through the numerous requests for a feedback on
their product performance and product advertisement. The dissatisfaction from the prod-
uct could be due to unappropriated or imprecise advertising message. Warranty models
to include penalty function for client dissatisfaction will improve manufacturers advertis-
ing strategy and reduce the information asymmetry in the product description.

Developing an approach on how to estimate the model parameters under M3, i.e., what
type of data are needed for the estimations of the product suitability with respect to dif-
ferent tasks and how to collect such data.

In the past two - three decades the volume of online purchases has increased dramati-
cally. Due to the nature of this indirect business environment, the risk of misinforming
shows upward trend. Therefore, developing additional tools/forms to promote/advertise
the product “properly” becomes very important.

As the risk of purchase dissatisfaction increases, the cost of warranty coverage also in-
creases and prompts for more precise evaluation of the warranty contracts cost. Devel-
oping practical methodologies to evaluate the cost of warranty of misinforming, which
will allow for “better” pricing, is still an open issue.

We have some initial ideas on how to approach the above problems and we will report our find-
ing as we progress in our research.

Conclusion

This paper provides an overview of the models and approaches for the quantification of the risks
associated with misinforming. Also, it includes some recent research ideas on the design of the
warranty of misinforming, which addresses these risks. We believe that most of the results on the
risk of misinforming and related warranties, summarized in this paper, are suitable for practical
implementation.

Nowadays, the awareness of the role of information in companies’ operation management is one
of the major criteria in assessing companies’ effectiveness. All inward and outward information
flows regarding the company’s production (or services) impact significantly the overall business
performance. These flows are closely monitored by the information managers. Also, a rational
attitude toward the warranty of misinforming, not only as a tool for promotion, but also as a
product attribute that affects the overall business performance is necessary. This rational ap-
proach toward the warranty of misinforming will include the assessment of appropriate cause-
and-effect relationships, estimating related costs, cash flow planning, etc. Also, this rational atti-
tude will require a systematic approach for collecting, processing and exploring data regarding
the design and dissemination of the outward information and its impact on the receiv-
ers/customers, i.e., its interpretation and implementation in practice. Setting up such an informa-
tion monitoring system can be considered, according to Gartner's EIM classification, as an indica-
tor of moving from reactive to proactive stage of company's maturity. This type of information
monitoring system is not a by-product of the "naturally” created and collected data within differ-
ent departments of the company. Its design and implementation require launching special moni-
toring tools and development of special data processing procedures.
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Appendix A.
Notation in the case of two competing messages (2:N)

The client © j receives two competing messages 'D and *D from two competing sources of in-
formation and s/he has to choose the knowledge acquired only by one of them to solve her/his
tasks or to ignore both. The client has the following options in making her/his decision:
1. choose 'D: this message is useful, the client solves her/his task %, the decision is cor-
rect and the risk is 1’”@/ =0,
2. choose 'D: this message is not useful, the client doesn’t solve her/his task %, the deci-
sion is wrong and the risk is l’ﬂ'j =1,
3. choose >D : this message is useful, the client solves her/his task %, the decision is cor-
rect and the risk is 2’3,‘ =0,
4. choose D : this message is not useful, the client doesn’t solve her/his task %, the deci-
sion is correct and the risk 2”;/ =1
5. ignore both messages, but 'D is useful and client could have solved his task % if s/he
has used the information from this message; while the message ’D doesn’t bring any
useful information. The decision is wrong and the risks are l’ﬂ'j =1 and 2’”1] = 0.

6. ignore both messages, but 'D is useful and the client could have solved his/her task %
if s/he has used the information from this message; the message ’D also contains useful
information. The decision is wrong and the risks are l’ﬂj =1 and 2’3] =1 .

7. ignore both messages, but ’D is useful and client could have solved his/her task % if
s’he has used the information from this message; while the message 'D doesn’t bring

1 2
any useful information. The decision is wrong and the risks are 7 = 0 and Ty = 1
8. ignore both messages, and both message do not bring any useful information. The deci-

1 2
sion is correct and the risks are 7 = 0 and ry = 0,

The client ? j interprets each of the two messages according to her/his need and level of accep-
tance for a given task and according to her/his own assessment of how useful is the information

received. lpi and zpi are the objective probabilities that each of the two messages is capable to
solve category of tasks Ai* . lf’g/ and 2154'/ the subjective probabilities, as assessed by the client
b j, regarding the capabilities of each of the two messages to solve her/his task % . Regarding the
task %, the client b; has level of acceptance 9 and need . We assume that the client
chooses to use the information from the message with higher *IA’U , 1.e., if 11547 >11A7;/ s/he chooses

to use ' D and vice versa. The risk of wrong decision is zero if the chosen option is correct, nev-
ertheless that the alternative option is wrong.
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Appendix B.
Notations and Definitions

Notation

Definition

D

the product

B={b}j=12 ..n

the set of buyers

A,‘ = {ai,»}, i= 1, 2, veey k,‘

tasks, which the b;needs to solve by using the product

A = O AJ.
j=l

set of tasks of all buyers

A,i=12,..k

categories of tasks

1jj

the need of b; to solve her task a; 0 <n, <1

qij

degree of acceptance. The minimal quality (a thresh-
old), which the product must possess in order to meet
the client b; expectations regarding her task a;;

Di :P(Ai*)

probability that the product will solve problems from
category 4; . Or the level to which the product D may
satisfy the buyers needs regarding the tasks from this
category

ﬁ[j = ﬁ(alj)

subjective assessment of the buyer b, regarding the
probability (level of satisfaction) that the product will
be suitable for solving her task a;

Tij

indicator of the decision correctness 7;=0 if the decison
is correct; 7,;=1 means wrong decision

iay’ = abs(pi _la,j)

measure of information asymmetry

Wy(t)

warranty policy. ¢ — time of the coverage

w, (tR) warranty policy regarding risk of malfunctioning (risk
of low reliability)
w, " warranty policy regarding the risk of misinforming
w, ="'} mixed warranty policy, if #“# 0 and ¢’ #0
R 1 t 1 1
W, (t*,0) or W, 0,t") pure warranty policies
Wi 0< <1 subjective assessment of importance of the misinform-

ing warranty policy for making purchase decision by b;
in respect to task a;;

BO¥,) =1, +(1=p)1"

“balanced” value — represents the effective coverage of
a warranty policy

o) =\/(t' —BOV)) py .+ (" = BOV,))".(1- 1)

standard deviation - represents the uncertainty associ-
ated with the warranty policy

ri(r,) “simple” measure of the risk in a purchase decision for
L . . .
n b;, depends only on whether the decision is correct or
not
r (1, ny) measure of the risk in a purchase decision for b;, de-

pends on whether the decision is correct or not; and the
needs
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ijl(’?j,nv,iaij)

measure of the risk in a purchase decision for b;, which
incorporates the indicator for correctness of the deci-
sion, the needs and the measure of information asym-
metry

R:(r) “simple” measure of the risk in a purchase decision for
I group B, depends only on whether the decision is cor-
rect or not
R'(r.,n. Measure of the risk in a purchase decision for group B,
Sy depends on whether the decision is correct or not; and
the needs
Ré(ry,ny,ia;) measure of the risk in a purchase decision for group B,

which incorporates the indicator for correctness of the
decision, the needs and the measure of information
asymmetry

r(t) and R(?)

dynamic measures of the risk for b; and for group B
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