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Development of the House of Quality
for Rail Transportation Market

llya M. LAVROV

ABSTRACT

The article discusses the features and
application of the technology of
deployment of quality functions. The
objective of the article is to present an
efficient methodology allowing transport
companies to make management
decisions in the field of improving the
quality of transport services provided to
cargo owners. The technique was
developed based on the House of Quality
model (matrix) in the framework of the
Total Quality Management (TQM)
concept.

Using logical, graphic, factorial,
comparative, balance methods and
considered technology the article
describes in detail the structure and the
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procedure for constructing the House of
Quality matrix within the process of
analysis of rail transportation companies
and focusing on the features and criteria
of customer preferences in the field of
rail freight transportation.

Actual examples were used to show
particularities of provision of rail
transportation services. The developed
technique and recommendations may be
useful for transport companies to proceed
with multiple factor analysis if their
activity in the field of quality management,
to assess efficacy and identify priorities
while making decisions aimed at
increasing quality of transportation
services.
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Background.

In modern conditions, the quality of
services provided to customers is one of the
most important factors determining the success
of transport companies in competition for the
client.

Since transportation, and particularly
railway transportation services, are in significant
demand among cargo owners as customers,
transport companies are most interested in
finding new ways to improve the quality of
service.

Railway transport has a powerful potential
for improving the quality of transport services
through implementation of promising projects
introducing new transportation and information
technologies, developing transport infra-
structure, enhancing engineering facilities.
However, it is necessary to analyze efficacy of
those projects to confirm conformity of the
undertaken measures with the needs of cargo
owners.

According to the modern universally
accepted Total Quality Management (TQM)
concept, it comprises as the fundamental
element the approach based on quality
assessment by customer, while consumer
involvement in this process is a core factor [1;
2]. Customer involvement, analysis of their
feedback is considered the key to the TQM
effective operation. The system for improving
product quality involving analysis of customer
feedback is associated with a technology for
quality functions deployment (QFD) during
design and manufacture of products or services.
Itisbased on the matrix principle, as well as on
the application of economic and mathematical
calculations to determine priority of manage-
ment decisions.

According to the logic of constructing
processes using QFD technology, all functional
departments of a transport organization should
be involved in the technological process from
the first day, which is the main goal of TQM [3,
p. 3]. So, the QFD technology methodically
develops approaches to total quality manage-
ment.

According to this technology, one of the
ways to achieve customer satisfaction and
continuous growth in the effectiveness of the
organization is to understand customer’s
desires and needs and to apply them in design
and production. A significant contribution to
development of QFD technology was made by

prominent Japanese expert Dr. Yoji Akao, who
in 1966 combined quality strategies with the
developed technology for quality functions
deployment [4, p. 24]. According to his
approach, the client (potential user of transport
services) becomes part of the team that carries
out transportation. This technology indicates
the line of action for designers and planners
that allows them to focus on the features of a
transport service which are the most important
for a client. The QFD technology workflow
consists of the following steps:

1. identification of consumer needs, which
are called «The Voice of the Customer» (VOC);

2. identification of technical solutions
(measures) that will allow to bring transport
products as close as possible to the point of the
fullest satisfaction of the VOC;

3. establishment and optimization of the
process of developing transport products based
on the first two stages, as well as setting
priorities for technical solutions and identifying
specific tasks for implementation [2, p. 311].

Thus, the main operating requirement of
QFD technology is that each transport
company should know the desires and
preferences of its cargo owners and should
convert them into components of an offered
transport service to fully satisfy the VOC [5; 6].
Whenever possible, a transport company should
carry out an intermediate testing of its services,
which contributes to a more complete
understanding of which of the decisions made
bring the greatest contribution to meeting the
needs of the cargo owner.

This statement determines the objective of
this article, which is to consider the basic
methodology for making managerial decisions
in the field of improving the quality of services
in the transport market based on the
development of a special model.

The described TQM concept and QFD
technology as its structural component, make
foundation for building a quality assessment
model, which is the House of Quality (HOQ) —
aset of interconnected matrices, each of which
describes a certain stage of the study. It is one
of the most modern and universal models for
analysis and evaluation of product quality. The
relevance of this study that used logical,
graphic, factorial, comparative and balance
methods is to analyze applicability and
adaptability of the model to the activity of
transport companies.
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5. Correlation matrix

3. Technical solutions

1. Customer
needs

4. Interrelationship matrix

2. Planning matrix

6. Design tasks

Pic. 1. Structure of the House of Quality with a numbered sequence of included matrices.

Results

The House of Quality model (HOQ), as
mentioned above, is a set of interconnected
matrices that have a specific sequence once they
arebuilt. Those matricesare used forcomprehensive
analysis of external and internal factors influencing
the quality management process, and for further
development of recommendations (specific
technical solutions). The implementation
efficiency (feasibility) of those technical solutions
can also be determined in advance.

The HOQ model is named so its structure
is similar with the appearance of the house
(Pic. 1).

According to Pic. 1, the quality house
consists of six matrices [7, p. 434]:

» Matrix of identification of customer
needs (Customer needs);

* Planning matrix;

* Matrix of development of technical
solutions (Technical solutions);

* Interrelationship matrix;

 Correlation matrix;

* Matrix of setting of design tasks (Design
tasks).

When compiling HOQ, all matrix
components are filled in a formal sequence
from 1 to 6. To consider the stages of building
HOQ, we use a conditional example of
functioning of a transport company. All
numerical values used in the examples below
are conditional.

Matrix 1: «Customer needs»
Our hypothetical company is engaged in
railway transportation of goods. The company

is not satisfied with its current market position
and intends to update its offers to increase its
market share. The company understands that
to do this it must carry out the transportation
process according to the requirements of
potential cargo forwarders. The company plans
to implement QFD technology.

Before starting to provide transport services,
corporate employees should carefully work with
potential cargo owners in order to determine
what exactly they want to get from the transport
company and, perhaps, to find out what does
not suit potential customers. There are many
ways to obtain this kind of information from
cargo owners, including market analysis,
establishment of focus groups, conducting
personal, telephone, online surveys, sending
questionnaires, also involving buyers-users of
transport services of other companies, etc.

As soon as a team of company employees
has collected sufficient information about
characteristics and features of transport
products cargo owners do need, the received
information should be processed for further
analysis. To speed up processing of a huge array
of consumer opinions, the data obtained should
be sorted into groups depending on their
priority in terms of meeting the most important
customer needs. For this, an QFD technology
tool is used, which is called Affinity Diagram.
Filtering a large amount of data into a sample
that would represent the basis of the results of
VOC survey is carried out with the analytical
methodology called Affinity Diagram and
through a discussion of the results by a team of
employees [8].
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Pic. 2. Affinity Diagram: analysis of problems, leading to a decrease in cargo transportation volume.

Pic. 2 shows the Affinity Diagram developed
by a team of employees [9]. The purpose of its
development was to organize the process of
analyzing the input information of cargo
owners (which transport services they select
and want to purchase, considering the fact that
the carrier has not offered them and that they
are not satisfied with the current services), of
revealing the reasons for the decrease in
demand for transport services of the company.

The next tool to be used is Tree Diagram.
In this case, it is used simply to refine the results
of Affinity Diagram, to compile a final list of
needs of cargo owners and fill in the matrix of
consumer needs. Pic. 3 presents a fragment of
Tree diagram, which was developed to solve the
problems indicated in Pic. 2.

In practice, the working team summarizes
the list of customer needs, keeping the key, most
significant needs. The final list of customer
needs, covering a complete set of questions,
can be up to 20—30 points, depending on the
situation. These needs imply what customers
would like to see (or adjust) in the transportation
process. Needs characterize what a transport
company should strive for in order to provide
a transportation service that will be of value to
customers [10]. This list, representing the VOC,
is the basis for filling in the first matrix of HOQ.

The analysis of this matrix also includes an
assessment of significance of the identified
needs for cargo owners themselves. The
significance level is rated on a scale of one to
five points, where five is the highest priority.
This information can be obtained at the stage
of the survey of cargo owners. But since it is
impossible to get an assessment of the need
according to significance scale from all the
cargo owners, the working team should do
everything possible to independently evaluate
and set priorities, based on a representative
sample of interviewed cargo owners.

Significance values are entered into the column
«Level of significance for the client».

Matrix 2: «Planning matrix»

Then, it is necessary to collect and analyze
data on satisfaction of cargo owners regarding
the transport services of the considered
transportation company and competing
companies, to develop a planned targeted
satisfaction assessment of a transportation
services which is being prepared, and to
calculate improvement coefficients and
allocate points of sale.

First, a comparative analysis is carried out
to compare services of the analyzed transport
company and the services of competitors. At
this stage, it is important to know the customer
satisfaction rating regarding competitors, since
it will help the transport company to identify
what it needs to do to make its transportation
services more attractive than those of its
competitors. To get this information, the
working team organizes a focus group to
compare quality of transportation services. It
is also possible to organize questioning among
customers who use transportation services of
analyzed company along with the services of
competing companies. In both cases,
respondents should be asked to rate transport
services regarding each characteristic listed in
the customer needs matrix using a scale from
one to five points. The received information is
entered into the planning matrix. (Examples
provided here and further on are shown also in
Pic. 4).

The planning matrix will also display the
desired degree of customer satisfaction with the
transportation service for each criterion of
customer’s needs (target customer rating). The
same scale from one to five points is used. The
practical goal is to implement a transportation
service that will satisfy customers but will not
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Satisfied cargo owner

Solution of a problem
of transport accessibility/provision
when carrying out transportation

Solution of a problem
of speed/terms
of delivery of cargo

Solution of a problem
of provision of a transportation
service

reloading at transshipment points;

e Convenience of delivery and
acceptance of transported cargo;

e Accessibility of stations for the
enterprises, having access tracks;

e  Geographic location of the station,
affecting the transportation
stability;

e Quality level of maneuvering work,
characterized by the presence and
availability of maneuvering rolling
stock at the station and at access

e Constant readiness e Delivery time e Safety of transported
of a company to carry out (timeliness); cargo;
transportation (full satisfaction e Frequency of e Good condition
of demand for transportation); dispatch (rhythm, of vehicles/rolling stock;
e Ability to transport various cargo stability); e Availability of reliable
e Ability to deliver cargo to any o Reliability of information about cargo
place within the territory compliance with location;
(door-to-door transportation); delivery schedule e Openness of information
e Availability of equipment for (regularity). about tariffs and terms

of transportation;

e Full documents’
provision;

e Level of information
systems development;

e Level of technical
equipment of the station,
including availability
of track development and
sorting devices;

e Availability of various
types of services.

tracks. =

i 7

| Customer needs |

Pic. 3. Tree Diagram: identification of key needs of cargo owners from the total sample of answers.

be too costly for the company. However, this
does not mean that improvement of some other
needs should not be considered. A transport
company should be sufficiently competitive by
all consumer parameters, but it does not have
to be the most expensive in terms of financial
costs [11; 12]. The working team develops a
target customer rating for each need and enters
the set values into the planning matrix.

Then the working team calculates the
improvement coefficient for each need for a
transportation service. Equation for
improvement coefficient with a scale of one to
five points:

Improvement coefficient = {(Target customer
rating — Evaluated customer rating) « 0,2} + 1. (1)

A strategic marketing factor, sometimes
called a «point of sale», can also be included
in the planning matrix. A point of sale is a
number from 1 to 1,5 that is used to focus on
customer needs. This is an assessment of
marketing significance of the need to promote
a transportation service, and therefore it is
used together with the assessment of the level
of significance for the client and the
improvement coefficient in calculating the
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total weight of customer needs. A point of sale
with a value of 1 will not lead to a change in
the total weight of customer needs. A point of
sale with a value of 1,5 doubles the value of
the total weight of customer needs compared
to the value that was calculated based on the
level of significance for the customer and the
improvement coefficient. The working team
develops data on the points of sale and enters
them in the planning matrix.

Then the working team calculates the total
weight of each customer need separately,
according to the following formula:

Total weight = Level of significance for the
consumer ¢ Improvement coefficient + Point
of sale. 2)

Then it is necessary to determine the value
ofthe total weights of needs in percent, to better
understand what share of the cost of
improvement should be given to each of the
considered customer needs. The percentage of
total weight is calculated using the following
formula:

% of the total weight = (Total weight/Sum of
total weights) ¢ 100. 3)



Thus, using the planning matrix and basing
on the consideration of its constituent factors
(the significance level for the client (shows how
critical this need is for the client); the improvement
coefficient (characterizes the necessary amount
of efforts of the transport company to improve
its transportation services to achieve the target
level with the goal of full satisfaction of the
need); the point of sale (characterizes the level
ofimportance of this need in terms of marketing))
it is possible to calculate the total weight of a
need. Based on the calculated percentage of the
total weight, it is possible for the transport
company to rationally distribute its financial and
production resources to implement quality
improvement measures.

For example, customer need for door-to-
door cargo transportation has the highest total
weight and the highest percentage of the total
weight. For the transport company, this
parameter will have priority in achieving the
target rating of «5». The need for regularity and
stability (rhythmic transportation) occupies the
second place, and the need for constant
readiness of the company to carry out
transportation is in the third place.

Matrix 3: «Technical solutions»

The matrix of technical solutions
development indicates how the transport
company plans to respond to each cargo owner’s
need. This is sometimes called the «voice of the
company». It should be noted right away that
technical solutions do not represent the technical
specifications of a product or a service [13,
p. 1580]. Rather, these are improved or newly
created product features that aim to better meet
consumer needs. They can be measured in terms
of satisfaction. Some of them can be measured
by weight, force, speed, etc., others are measured
by the criterion of «<yes/no». Technical solutions
should not be constraining, but quite flexible to
allow the company to use all the creative ability
to satisfy the need. As a guide to their
development, the obtained results of two
previous matrices are used.

Using Affinity Diagram or Tree Diagram
will also help the working team focus on the
characteristics and features of the transportation
service (cargo transportation), as well as on the
procedures and production processes that will
help achieve the planned improvement. The
difference here is that suggestions come from
within the company, not from customers.

The development of proposals is repeated
for all production tasks in order to form a list
of elements from which the working team will
finally select technical solutions that should be
placed in the matrix of technical solutions.

Matrix 4: «Interrelationship matrix»

Once technical solutions are included by
the working team in the structure of the House
of Quality, a next step is to study the issue of
how they relate to the needs of customers. The
results will be shown in the interrelationship
matrix, which links the matrices 1 and 3. For
each cell making up the interrelation matrix,
the working team should evaluate the degree of
interrelation between each cargo owner’s need
and the corresponding technical solution. This
is usually done using a significance scale of 1
to 9, with a higher value indicating a stronger
interrelation. Sometimes the numbers are
entered into the matrix, but symbols are also
often used. For our example, we will use the
symbols as follows:
© =9 (strong interrelation);

O = 3 (medium interrelation);
A =1 (weak interrelation);

An empty cell indicates the absence of
interrelation.

To understand how to work with this matrix,
let’s consider the first need of the client « Timely
delivery of goods». It is necessary to determine
what technical solutions are relevant to
fulfillment of this need.

In case of the conditional transport
company being analyzed, interrelation can be
tracked using technical solutions similar to
those that have been implemented in Russian
Railways holding company, e.g., introduction
of the centralized Focus automatic system
(Focus AS), a long-term system of the holding
company’s interaction with key shippers, and
a change in the KPI system for employees. To
understand how strong these interrelationships
are, the working team should think it over and
make a decision. Therefore, the result of this
assessment may not be accurate, but
approximate, agreed upon following the results
of the discussion.

There is an empirical rule in QFD
technology, according to which only about
15 % of interrelationship cells will show the
relationship between customer needs and
technical solutions. At the same time, there is
another solid rule for filling in the interrelation
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matrix: each row and each column must have at
least one significance marker. An empty column
means that this technical solution is not able to
satisfy any consumer needs. Spending any
efforts on such technical solutions would be a
waste of resources for the transport company,
as customers would not find it useful. On the
other hand, a horizontal line with empty cells
indicates that a specific customer need is not
solved in any way by the proposed technical
solutions. It must be remembered that all of the
listed customer needs should be considered in
technical solutions, and any technical solution
that does not meet the needs of customers
should probably not be accepted for execution.

Matrix 5: «Correlation matrix»

When developing a product or a service,
certain technical solutions will inevitably arise
that can benefit each other (i.e., have a
supportive or a positive correlation), and some
will work against each other (i.e. become an
obstacle or get a negative correlation). The
transport company needs to know what
correlation exists between the proposed
solutions in order to correctly use supporting
correlations and find compromises for those
that interfere with each other. Lack of
information about this may lead to the fact that
a transportation service will not meet the
requirements of cargo owners or will require
expensive modernization. The goal of
correlation matrix or «roof» of the House of
Quality is to help understand it correctly from
first sight.

Intersecting diagonal lines are drawn in a
triangle on top of each column of technical
solutions. Next, the type of correlation is
determined (supporting, inhibiting or not
having correlation) for each of the technical
solutions in comparison with all other technical
solutions. The supporting correlation is
indicated by a plus sign (+) in the intersecting
columns of two technical solutions under
consideration. Negative correlation is indicated
by a minus sign (—). If there is no correlation
between technical solutions, their intersection
cell remains empty.

In practice, when analyzing the type of
correlation between technical solutions, the
working team asks itself the question: «Does
improvement of this technical solution lead to
improvement of any other solution either to
deterioration of some other solution ? «. If neither

improvement nor deterioration is indicated,
there is obviously no correlation between them.

Let’s take a look at the specific example of
Russian Railways holding company mentioned
above. The QFD working team will try to
determine: «Does the recommended technical
solution to introduce Focus AS support or hinder
implementation of another solution on long-term
system of the holding company’s interaction with
key shippers ?» Both of these technical solutions
can respectively facilitate implementation of
the other solution, therefore, there will be a
supporting correlation between them. This
study is repeated for all remaining correlation
cells.

For HOQ with nine technical solutions, as
in our example in Pic. 4, there are 36 possible
correlations. However, the larger is the
composition of the matrix of technical
solutions, the greater is complexity, and more
details should be provided to fill in HOQ
matrices. The results obtained while filling in
the correlation matrix can facilitate work in
complex analytical situations, ensuring that all
important influencing factors have been
carefully considered and evaluated. This will
ensure the greatest likelihood that the improved
transportation service that will be offered by
the company will bring it success and will get
complete satisfaction from customers.

Matrix 6: «Design tasks»

If the needs of the cargo owner describe
what he needs, and technical solutions say what
actions the transport company intends to take
to meet his needs, then the design tasks indicate
what actions to improve quality on the part of
the company should ultimately be implemented
and in what quantity.

For example, in our case, the customer of
the company’s transportation services
stipulated that he wanted transportation
services to be permanently available to him.
The developed solutions indicate that to satisfy
that need the transport company should either
create a long-term system of interaction with
key shippers, or reengineer the system of
commercial dispatchers (let us assume that
those two options have been previously
assessed as most effective ways to meet the
needs). Now we need to determine in the
design tasks matrix how significant this
solution is as compared to other solutions, and
which target result should be set. This will be



determined by the data that have already been
calculated and entered in the previous
matrices, as well as, if necessary, by the data
of comparative analysis and testing. This
matrix can develop conclusions derived from
QFD technology and to transform them into
future transportation service specifications.

The design tasks matrix consists of three
sections:

 technical priorities according to the
known HOQ data);

» technical comparative analysis (made
based on the data collected from external
sources);

» calculated target values (developed based
on the results obtained while processing data
of two sections above).

To determine the relative importance or
priorities of each of the stated technical
solutions to meet customer needs, the working
team simply multiplies each of the obtained
degrees of correlation of the technical solution
(0, 1, 3, or 9) from interrelation matrix by the
value of the total weight of the corresponding
customer need from planning matrix. Then the
results are summarized for each technical
solution.

Referring again to the example of a
conditional transport company and examining
this process at the example of the technical
solution of Russian Railways holding company
on implementation of the Focus AS, it might
be found that its interrelationship with the
customer need «Timely delivery of goods» was
noted in the interrelation matrix by 3 points.
The value of that need in the column «Total
weight» of planning matrix is marked by 6,6
points. Multiplying those two figures gives us a
value of 19,8.

There might be five more correlation values
for the technical solution on implementation
of the Focus AS, therefore it is necessary to
make six products and then to summarize them:

» For «Safety of transported cargo» it is
necessary to multiply 3 by 2,4 thatis 32,4 =
7,2.

+ For «Regularity and rhythm»: 37,0 =
21,0.

* For «Door-to-door cargo transportation»:
37,7=23,1.

* For «Level of development of information
systems»: 9+ 3,6 = 32.4.

* For «Full provision with documents»:
3+3,2=9,6.

In total, the technical solution on
implementation of Focus AS has a priority of
113,1.

Thevalue 113,1isentered in the line «Technical
priorities» of the design tasks matrix under the
column «Implementation of the centralized system
AS «Focus», as shown in Pic. 4.

A line of technical priorities is filled
following the similar process for the rest of the
technical requirements. The obtained values of
technical priorities are absolute ones. To bring
the values of technical priorities into a
percentage form, it is necessary to divide the
absolute values of technical priorities obtained
by the total amount of all values of technical
priorities and then to multiply by 100.

Percentage of the total priority = (Certain
technical priority/Sum of all technical
priorities) ¢ 100. 4)

For example, for our example of the
technical solution on Focus AS the calculation
will look as follows:

Percentage of the total priority =[113,1/(113,1
+ 158,4 + 40,8 + 20,8 + 40,7 + 98,0 + 43,2 +
61,2 + 78,7)] < 100 = (113,1 + 654,9) « 100 =
17,3 %.

Percentages for all other technical solutions
are calculated and placed in the next row after
technical priorities. With the exception for
small round-off errors, the sum of this line
should be 100 %.

Calculations showed that the technical
solution on long-term system of interaction
between the holding company and key shippers
has the maximum percentage of total priorities
(24,2 %). This suggests that to meet the needs of
customers, development of a long-term system
for the holding company’s interaction with key
shippers is by far the most important technical
solution. The fact that this technical solution has
amuch higher percentage of overall priorities than
others seems reasonable, since it affects to some
extent satisfaction of five consumer needs. This
information is used by a transport company as a
guide for proper distribution of its own limited
resources for implementation of quality
improvement measures.

The next section of the design tasks matrix
compares the transportation service of the
transport company under analysis with

155



156

Correlation matrix

P E
< E]
. . 5
Technical solutions M 2
HEBE
£ 2 |
E & g
3 £
| Customer needs | | Planning matrix |
\|/ Interrelation \l/
Timely delivery of cargo 5 O OA matrix 4514 |5(12|1,1]66|11
Safety of transported cargo 2 O O 515]14|5(1,0[1,2(24] 4
Constant readiness of the company 4 @ @ ﬁ alals]shizlia]ernn
to carry out transportation
Regularity and rhythm 5 O OAO 3 (3|45 |14[10(70]12
Door-to-door cargo transportation | 5 O O 20132 4(14|1,1|7,7(13
Ability to transport various cargo 3 @ O 204141413559
Good condition of vehicles 3 O O 314|141 41]12|1,0/136]6
Level of development 2 @ {5@@@ 3053 ]4l12][15)36] 6
of information systems
Convenience of delivery and 3 é 30423 ]10lu1]33]6
acceptance of transported cargo
Full provision with documents || () ©©) | 4|53 0810]32] 5
|Availability of various types of services| 2 @ O O 2|4 3 (1,2|11,5|3,6| 6
Availability of equipment for reloading , f 5215 [1al o]l 10
at points
2T 52328
Technical priorities [ S IV N I R I 282 58 22
2lElS|s|s|£lg|2|¢= g 8 & X E 5 2 @
S|z |§|8|F|F|F|c|& S 2 E 8 % 2z =3
5 £ 3 E 8§ £ £ 2
T3 L%z &R FE
Percentage of the total priority, % 173 (242 62 [ 32 [ 62 | 150 | 66 | 93 | 120 [ s 5 2 s
§ & E 3§ 2 E
£ £ 8 5 g 5
@ £ 5 o €& & °
'z Company under analysis NO [NO [70%| 8 [s0%| 6 | 5 [ 7 | 6 S o £ £ g
ES o 5 « £
_3 £ Z % 7
= § T o9 £
E2 Company-competitor 1 YES | YES |80%| 9 |70%| 8 | 9 | 10| 9 2 % B
2 E g 5 5
=g - B E
=) S E g
5 Company-competitor 2 NO | NO [s0%| 8 [s0%| 6 | 6 |6 |6 £ gz
° 23 °
o
Design tasks YES [ YES[100% 9 [80%| 9 | 8 [ 10| 9

Pic. 4. Fully compiled HOQ of a transport company.

competing transportation services. Using
matrix No. 3 of HOQ, the working team
identified technical solutions providing for how
the transport company plans to meet customer
needs. The section «Technical comparative
analysis» is intended to provide specific
information about the competitive position of
the company’s transportation service in
comparison with competing services of the
same type for each of the technical solutions.
The information for competing services can be
received from customers, focus groups, media,
results of quality control in the workplace, etc.
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Usually this is a squeeze from the aggregate of
the collected information from all possible
sources. The working team starts with collecting
data on its own transportation service for each
of the technical solutions. Evaluation data of
transportation services for the own and
competing companies are entered in three lines
of'the section «Technical comparative analysis».

The last section of the design tasks matrix
allows to set specific tasks for implementation
of each of the technical solutions by the
working team of the company. This section
shows the summary of HOQ compilation,



indicates the target values and guidelines that
a working team should follow in order to
successfully and efficiently improve quality of
transportation services.

Upon completion of the design tasks
matrix, development of the House of Quality
is completed. Ready to use HOQ is often used
by the staff of all the departments of the
transport company to focus the attention of the
employees on the process of improving quality
and efficiency of the work process. HOQ
ensures that all the aspects of technical
solutions fully comply with consumer needs
without unnecessary costs and actions for the
company.

Conclusion. The research allowed us to
reveal the prospects of applying the approaches
developed within the framework of HOQ model
for analysis and assessment of quality of rail
transportation services provided to cargo
owners.

The promising outlook for this model is
explained by the fact that any transport
company has the opportunity, based on its own
development, using the algorithm described in
the article and considering its particularities,
to conduct a multivariate analysis of its
activities in the field of quality management,
to evaluate effectiveness and to prioritize
decisions made to improve quality of
transportation services.

Meanwhile, it is necessary to implement the
model’s elements described in the article is a
systemic way, since only observing established
sequence of construction of the model and
considering totality of the data collected for
each matrix will ensure maximum accuracy and
reliability of the results for corporate developer.

The model can be adapted by companies in
other industries, considering any specifics of
activity that could be described based on the
described matrix.

In practice, a company can also develop
HOAQ, focusing on attaining its own goals of
improving quality at the macro level (increasing
competitiveness of the enterprise) and at the
micro level (improving competitiveness of an
individual product or a service). Moreover,
corporate HOQ developed at the macro level
will be a starting point for development of HOQ
at the micro level. Thus, it is important to
understand that the considered QFD
methodology can be suitable for both tangible
products and services.
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