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Structural equation model for measuring the value of client-companies
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This work has, like basic objective, to contribute a feasible solution to the problem of how modeling of
precise and reliable way the value that has each client, for a certain company, to effect to incorporate
the causality of the variables that affect to generate this value. The hypothesis that is postulated, by
means of an econometric model can be measured the value of the client, in terms of the yield, the
specific weight and the behavior. Construct theoretical: value of the client, was measured with the
information of 80 companies pertaining to the segment of the Mexican Bank and that is clients of a
National Company, which provides the service to them of telecommunications.
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Introduction

In this research work, the concept client is
attained to a company that acquires services
from another. The fact that an individual is a
client of a company is not dismissed; even
thought, the research is focused on the role
played by the clients of a supply company.
From this point on, whenever the word client is
written, it will be referring to a company.

Until few years ago, many entrepreneurs
thought that losing a client was not important
since they could be easily replaced by two.
Nowadays reality shows that it is hard to get
new clients and even harder to take them from
the competition.

A classic example is given when the
companies, often, tries all their clients in a
standardized way, like if everyone were equals.
This is an important mistake, because there are
"preferred” and "non-preferred” customers. The
“preferred” customers are those who generate
high margin utilities with relatively low cost,
due to big consume. There are also “non-
preferred” clients who buy little, generate
different problems and negotiate until the last
dollar.

The usual is that, even though the
company has “non-"referred” clients who make
them loss money, “preferred” clients will be the
ones who compensate the losses so the financial
outcomes are positive. Nevertheless, what
would happen if all the “non-preferred” clients
become “preferred”?  What would be the
impact on the utilities?
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Even thought, naturally, the answer to
this question depends particularly on each
company, the positive impact would be
important if improvement points are earned in
the income statement only redefining the
strategy of customer conversion to the
company.

Client number|%b over total billing |% contribution benefits
2 19,04% 49,42%
10 20,31% 37,12%
80 41,38% 17,2%
83 11,29% 5,83%
301 7,85% -9,2%

Chart 1 Example of the client ranking
according to benefits and billing percentage.

On chart 1, it is observed how the
contribution to benefits of the national
telecommunications company (and in a great
manner, from the billing) comes from twelve
clients (approximately 3, 5 % of the total
number of clients), while 301 clients of minor
billing cause a loss in the profitability (a 9, 2%)

Does it seem logical to spend the same
resources onto the 12 clients who represent
almost 40% of the total billing, than to the other
384 who represent only 19 % of the billing?
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If we think in the organizational
structure of a company, there are different
process and sub process designed in an
independent way to the size of the order, so
such processes will be very profitable for large
orders / customers, but very little otherwise.
Examples of the costs that have these threads
are, from a business view, the internal logistics
or sales management.

Hypothesis

- There is a positive causal effect between
company profitability and the income
earned per customer.

- There is a positive causal effect between
the specific weight® of the client and the
benefit the company has per segment-
client.

- There is a positive causal effect between
the specific weight of the client and the
income the company has per segment-
client.

- There is a positive causal effect between
the specific weight of the client and the
segmentation of the client per income.

- There is a positive causal effect between
the specific weight of the client and the
segmentation of the client per benefits.

- There is a positive causal effect between
the behavior of the client and the
income the company has per client.

5 Specific weight is defined as the ratio between the
revenue the customer generates to the company and the
revenues generated by all the customers who are in the
same segment.
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- There is a positive causal effect between
the behavior of the client and the time as
a client of the company.

- There is a positive causal effect between
the behavior of the client and the
quantity of products and services
required from the company.

Objective
General objective

It is intended to demonstrate the importance of
applying the structural equations model in the
clients’ measurement to evaluate strategically
the study case.

Specific objective

To validate the functioning of the structural
equation model using data of 80 companies
from the Mexican Bank that have contracts with
a national company for the telecommunication
services.

The client value can be defined as the
utility income obtained by an organization
when it determines the importance of each
acquirer or buyer of services and goods that
such company trades.

Answer proposal

Equations for measuring the clients’ value.
As established previously, the clients’ value is
directly related with the clients’ profitability,

with the clients’ behavior and with the client’s
weight, namely:
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Clients’ profitability

It is derived from the benefit generated by the
client minus the loss generated by the clients
plus the income generated by the clients:

Importance of the clients’ benefit =
importance of the clients’ income - (Sale
expenses + marketing expenses)

Importance of the clients’ income =
importance of the payment made by the client
for the received good.

Client weight

It is derived from the income per segment level
and the benefit per segment level plus the client
per income segmentation and the client per
benefit segmentation:

Importance of income per segment =
importance of the client income regarding the
total income of the clients of the same segment.

Importance of benefits per income =
Importance of the client benefits regarding the
total benefit of the clients of the same segment.

Segmentation per income level =
ranking per segment level according to the
client’s income volume.

Segmentation per benefit level =
ranking per segment level according to the
client’s benefit volume.

Client’s behavior
It is derived from the antiqueness of the client

and the client’s income level plus the client’s
request both in a year period:
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Client’s antiqueness = duration of the
sale/ buy relation between the company and the
client respectively in a given period.

Importance of the client’s income =
importance of the payment made by the client
for the received good.

The following measurement model is a
first approximation that allows revealing the
causal relationship between variables and
through the application of a structural equation
model is possible to do the estimation of the
cargo factors in the dependent variables:
client’s profitability, clients’ weight and client’s
behavior with which the presence and grade in
which such factors are corresponding to the
independent variables can be determined.

From these, the independent variables,
which have higher weight than the proposed
profitability, weight and behavior of the client
variables, can be identified, and thus which
variables need to be strengthened. The previous
constructs and their causal relations are
illustrated in the following figure

Graphic 1 Preliminary cause-effect relations
diagram.
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The database used consists of 80
observations that has 11 variables, which
conformed the 11 measurable attributes of the
Commex® Company. Three types of data are
used. The first one refers to the clients’ value
regarding his profitability; the second one refers
to the clients’ value regarding his weight; and
the last one refers to the client’s value regarding
his behavior.

It is assumed a priori that the examined
data should provide a comprehension about
both the characteristics of their clients’ value as
well as the relation between their behaviors
towards Commex. In the chart 2, a brief
description of the database variables is
provided, in which they are ranked as
dependent and independent, metric and non-
metric.

Variable description

Variable type.

Clients’ profitability.

V1, income importance metric

V>, benefit margin importance metric
Client’s weight (portfolio)

V3, income per segment importance
metric.

V4, income segmentation importance
metric.

Vs, benefits per segment importance
metric.

® The company name COMMEX is fictitious in order to
preserve  the  anonymity of the  Mexican
telecommunications company from who we have taken
their client companies data.
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Ve, benefits segmentation importance
metric.

Client’s behavior

V7, number of designations importance
metric.

Vg, delivery speed importance
metric.

Vo, market positioning importance
(economic) metric.

V10, purchase volume importance
metric.

V11, purchase frequency importance
metric.

Three specific measures that reflect the
measure results of the client’s value
were obtained:
F1 client profitability
F2 client weight
F3 client behavior
Modelling through structural equations
In order to model the client’s value for the
specific Commex case, we will proceed to
develop the seven steps of structural equations

modelling, exposed the previous chapter.

First step: development of a theory-based
model.

The variables derived from our model
are:
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V1 = client’s income importance, is the
valuation (scale: 1= very low, 2= low, 3=
normal, 4= high y 5 = very high) to payments
made by the client for the good he receives.

V2 = client’s benefits margin
importance, is the valuation (scale: one= very
low, 2= low, 3= normal, 4= high y 5 = very
high) to the payments made by the client for the
good he receives minus the expenses generated
in the client itself.

V3 = client’s income per segment
importance, is the valuation (scale: 1= very
low, 2= low, 3= normal, 4= high y 5 = very
high) to the client’s revenue ratio regarding the
total income of a client in regard to the total
income of the segment in which the client is.

V4 = client segmentation by income
importance, is the valuation (scale: 1= very
low, 2= low, 3= normal, 4= high y 5 = very
high) to the weighting of the client segment
based on their income concerning other
segment based on the income of their
underlying clients.

Vs = client’s benefits margin per
segment importance, is the valuation (scale: 1=
very low, 2= low, 3= normal, 4= high y 5 =
very high) to the benefit ratio of a client
regarding the total benefit of a segment in
which the client is.

Ve = clients segmentation by benefits, is
the valuation (scale: 1= very low, 2= low, 3=
normal, 4= high y 5 = very high) to the
weighting of the client’s segment based on their
benefits concerning other segments based on
the benefits if their underlying clients.
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V7: Importance of designations, is the
valuation (scale: 1= very low, 2= low, 3=
normal, 4= high y 5 = very high) to the number
of times a person (account executive) is
assigned for customer support.

Vg: Delivery speed importance, is the
valuation (scale: 1= very low, 2= low, 3=
normal, 4= high y 5 = very high) to the
response time since the formal service request
until the delivery of it to the client.

Vo: position importance, is the valuation
(scale: 1= very low, 2= low, 3= normal, 4= high
y 5 = very high) to the economic position of the
client.

V10: purchase column importance, is the
valuation (scale: 1= very low, 2= low, 3=
normal, 4= high y 5 = very high) to the number
of services purchased by the client.

V1. purchase frequency importance
(scale: 1= very low, 2= low, 3= normal, 4= high
y 5 = very high) to the number of requests
during five semestral periods.

Second step: Construction of a sequence
diagram of causal relations

We want to know the effects of V1 over F, the
effects of V2 over Fi, and simultaneously the
effects of V1 over Fs. If we do not consistently
estimate them, we would not be sure of
representing their “true and isolated” effects.
For example, this technique is needed to
demonstrate the effects of VV, on both F; and Fs,
etc. The following diagram shows trajectories
(causal relations) including nomenclatures
regarding cargo factors to investigate, as well as
the work hypothesis to develop:
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. TRAJECTORIES DIAGRAM StrUCtU ral mOdeI
CLIENTS' VALUE

Transferring a sequence diagram to a series of
structural equations is a direct proceeding. In
the first place, each endogenous construct is the
independent variable.

E V1| INCOME b
c
s V2 | BENEFITS

v3 | PORTFOLIO
E3 3L INCOME/SEGMENT

4 [PORTFOLIO £
$SEGMENTATION/INCOME

Each endogenous variable (Fj) can be

EA

T foreseen as an exogenous variable (s) (Vj) as
BENEFIT/SEGMENT 1 w2 ” th d . bl F h
BT ] well as other endogenous varial e (s). For eac
e expected effect, we estimate a structural

coefficient (bjm). Since we know that we will
have prediction errors, like in the multiple
S| : regression, we include an error margin (E;) for
m V) POSTON each equation. The error represents the sum of

- I - the effects due to a specification error and a

- V7 | DESIGNATIONS i

vu ["PURGRSE ) random measure error. In the following chart 3,
F ’M a description of the structural equations is
provided:

Graphic 2 Causal relations of client
measurement diagram

V1 =1F1+E1.
Third step: Model specification in more V2 =1*E14E2.
formal terms
After developing the theoretical model and V3 =1F2+E3.
representing it in a sequence dlqgram, it will be V4 =1*F2+E4.
necessary to specify the model in terms that are
more formal, this is made through a series of i
equations that define (1) the structural V5 =TFR24ES.
equations that link the constructs V6 =1*E2+E6.

(2) The measure model that specifies _

what variables measure the constructs and (3) a V7 =IF3+ET.
series (_)f matrix that indicate any supposed V8 =1*E3+ES.
correlation between constructs and variables.
The objective is link operational definitions of V9 =1*F3+E9.

the construct to the theory to reach the

appropriate empirical contrast. V10 =1*EF3+E10.

V11=1*F3+E11.
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Factorial analysis

To specify the measurement model, we make
the transition from the factorial analysis in
which the researcher has no control over which
variables describe each factor, to a confirmatory
mode, in which the researcher specifies which
variables define each construct (factor). The
observed variables that we obtain from
surveyed are called indicators in the
measurement model, because we used to
measure or <<indicate >> latent constructs.

y impersamsiz inar - F
« importancia segmantacién de ingx £
mportancia ben por Eqmen F
1 importanciz segmentacidn de ben 3]
mportancia nimero desigracion 3]

Chart 2 Model of the three constructs
measurement

The researcher specifies a measurement
model for both the exogenous contracts as well
as for endogenous clients. See chart 3.
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Forth step: selection of the entry matrix type
and the proposed model estimation.

Data introduction

The structural equation model (SEM) uses only
the variance-covariance or correlation model as
the input data. The program entry is a variance-
covariance or correlation matrix of all the
indicators used in the model. The measurement
model specifies then what indicators correspond
to each constructo and the latent construct
puntuations are the used in the structural model.

Data entry

With the structural equation model, both the
covariance matrix and the correlation matrix are
obtained. For the purposes of confirmatory
factor analysis, any of the entry matrix can be
used. Nevertheless, since the objective is an
exploration of the pattern of interrelationships
and for reasons of validation facilty, the
correlation matrix will be used.

Chart 3 Correlation matrix of the eleven
variables.

Ojeda F., Solares P. Structural equation model for measuring the value
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Chart 4 Covariance matrix of the eleven
variables

Method of estimation

The size of our simple is 80 observations; the
maximum likelihood method is used, which has
recently received particular attention because of
its insensitivity to non-normality of the data.

For the estimation of the measurment
model and the correaltion of the construct, the
structural equation program EQS is used.
Consider the estimation of the measurement
model for the constructs with more than one
variable: due to the estimation procedure, the
construct must be done “invariable to te scale”,
which mean that construct indicators must be
“standardized” so that the constructs are made
comparable.

There are two types of common
aproaches to this procedure. In first place, one
of the weights of each construct can be
anchored to the fixed value 1.0. The second
approach is to estimate the variance of the
construct directly. With each approach the same
estimates are obtained, but for contrasting
effects of the theory, the second approach is
recommended (the estimated variance of the
construct will equal 1 for this study, that is, F1,
F2, F3. have variance equal to 1).
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BENTLER-WEEKS STRUCTURAL REPRESENTATION:
NUMEBER OF DEFENDENT VARIABLEE =13
DEPENDENTVS: 1 1 3 4 3 6 7 B 810
DEPENDENTV'S: 11

DEFENDENTFE: 1 3

NUMEER OF INDEFENDENT VARIABLEE =14
INDEPENDENTFE: 1

INDEFENDENTE™S: 1 1 3 4 3 68 7 F & 10
INDEFENDENTES: 11

INDEPENDENTD'S: 1 3

Chart 5 EQS analysis of endogenous and
exogenous variables

It can also be seen from Chart 5, that the
determinant is positive, which is another
necessary condition for the non-singularity of
the matrix.

Sixth step: Evaluation of the adjust quality
criteria.

The first step of the results evaluation is an
initial inspection of infractor estimations.

Infractor estimations.

The results are examined searching for infractor
estimations. They are estimated coefficients in
the measurment models as well as in the
structuralones which exceed the acceptable
limits. The most common examples of infractor
estimations are:

- Negative or non significative error
varinces for any cosntruct.

- Standarized coefficients that surpasses
or are closet 0 1,0.

- Very high standard errors associated
with any estimated coefficent.
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If infractor estimations are found, the
researcher must solve in first palce each
case before evaluating any specific
result from the model.

- The message “NO  SPECIAL
PROBLEMS WERE ENCOUNTERED
DURING OPTIMIZATION*, indicates
that the EQS program has not detected

problems by the lack of the model
e identification or other numerical
difficulties that could have arised,
reason why it considers correct the
identification to the model that is over
identified to proceed to the next
revision.

- The values of the difference between the
observed matrix and the predicted
matrix (S-SIGMA) are Little and are
disperse between the variables so the fit

to the data is good.
TANDARDIZED RESIDUAL MATRLX
IMPRFOZ IMESTOS IMPRSFOS IMFESP0S  IMFSEROS

Chart 6 Analysis of the covariance matrix of S-
Sigma

The chart 7 has EQS estimations of the
measurement model and of the consdtructs
correlations, in which various matters are
detected:

Chart 7 Analysis of the standardized residual
matrix
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Within the program it was specified that
the analysis would be by correlation and this
facilitates their interpretation, and from chart 8,
it is concluded that there are not infractor
estimations, i.e. there are no values that
surpasse the number of one.

From chart 9 it can be apreciated the
figure symmetry in regard their standardized
residual distribution, so none of the resiaduals
have a preoccupation and a good adjust of the
model with its estimemd variables in regard to
their variance and covariance are seen.

Chart 8 Analysis of the distribution of
standardized residuals
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[F0ODNESS CF FIT SUMDMARY
INDEFENDENCE MODEL CHI-SQUARE=  11304320N 35 DEGREES OF FREEDOM
INDEPENDENCE AIC=1040.43189 INDEPENTENCECAIC= B34.44043

MODEL AIC= 48366181  MODEL CAIC= 30779743
CH-EQUARE=  3RTE63BASEDON 51DEGREES OF FREEDOM
FROBABILITY VALUE FOR THE CHI-SQUARE STATISTIC IS LESS THAN 0.001
THE NORMAL THEQRY RLE CHI-SQUARE FORTHIS ML SCLUTIONTS 463818
BENTLER-BONETT NORMED FIT INDEX= (0480
BENTLER-BONETT NOWNORMED FITINDEH= (483
COMPARATIVEFIT INDEX (CFTy = 0311

ITERATIVE SUMDARY

PARAMETER

ITERATION ~ ABSCHANGE  ALPHA FUNCTICN

Chart 9 Analysis of the goodness of the fit

The chart 10 shows the estimation of
rescaled parameter, in other words, it follows
the standardization of latent variables (F’s) and
residuals (E’s) to reach a variance unity, from it
can be esteemed that the value of R2 is infractor
for the variables: V7 and Vg, therefore, based on
this results those variables are eliminated and
we proceed to do the pertinent adjustment of
the model, finishing as illustrated in graphic 3.
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Trajectories diagram -
Updated client's value

2 v2 Benefits o ==

s [ Fortfolio
»| Income/Segment :
4 | Portfolic
B4 | Segmentation/income
vs [ Portfolio 2
Es »| Benefit/segment n
ve | Portfotio ;
> Segmentation/Benefit

- V& | Purchase votume “'

ve Purchase frequency ]A
-

Graphic 3 Final model meeting the goodness
of fit criteria

Also in the chart 10 a strong relationship
between profitability and portfolio (estimation
equal to 0.898) and the relationship between
behavior and portfolio (estimation equals to
0,804) .

Seventh step: interpretation and
modification of the model.

From the previous steps it can be observed that
the model can be adjusted and, in fact,
unnecessary data could exist, reason why the
entry matrix has been adjusted, this allowed to
reach a Cronbach Alpha equal to 0.940, which
means a very high reliability.

Moreover, the Bentler rates,
standardized and non standarized, were
substantially improved, as well as the
comparative rate, resulting in 0.55, 0.52 and
0.57, respectively.

"While singularity is not reached, collinearity is substantial.
(HAIR, 1999)
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Conclusions
RTANDARTIZED SCLUTION: R-SQUARED
MERFII=V]= ST1F] - 132Kl 4

DIRSFY3 = TR +%E i
MEEFVE = 30T - ;
DISERVS = TH0R) + S4ES

MPBSF0=VE = J10F) + S60E6
MAF:=VT = 23R + BE

DR =VE= 43 - 3E7E

DT =U8= T30 < R #l
CART=FI= 1041 +413D1 (!
CONB=F3= B51%FD + 30RD3 i

Chart 10 Analysis of the standard solution

Chart 11 shows that the value of R?is
not longer infractor for any variables.

Finally, the client value was modeled
taking as example a Mexican Company from
the telecommunication sector and we achieve to
identify, precisely and in a reliable way, the
client value in a underlying form to his
profitability, weight and behavior, resulting for
these data: a storng relationship between
profitability and portfolio (estimation equal to
0.91); and a strong relationship between
poertfolio and behavior (estimation equals to
0.981)%.

8 While singularity is not reached, collinearity is substantial
(HAIR, 1999)
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Chart 11 Realtionship among independent
variables

From the working hypotheses of value
proposed through the model interpretation it is
concluded that: there is a high grade of direct
relation between the portfolio weight and the
client profitability (estimation value equal to
0.910); and that there is a high grade of direct
relation between the client’s behavior and the
client’s portfolio.
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