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Empirical Analysis on Brand Extension Size Mode
Based on Ecological Characteristics

YU Yun-bo“, YU Lin

School of Economics and Management, Wu Xi Institute of Technology, Wuxi 214121

Abstract Firstly, the paper establishes a brand-extension size mode and adopts the marginal analysis to analyze the optimal solution of it. Sec-
ondly, research the brand-extension condition of G brand by questionnaire survey. There are 240 questionnaires handed out, with 211 withdrawing
and 187 valid, by doing this to test the influencing degree of each factor in brand-extension size model; At the same time, use analytic hierarchy
process to analyze the size of brand extension and and use principal component analysis to find out the main factors that influence brand extension
of G brand. Finally, the paper makes an empirical analysis on brand extension size model based on ecological characteristics, the results show that
the order of the total information reflected by each principal component which obtained from the principal component analysis is somewhat different
from that of analytic hierarchy process; With the continuous improvement of living standards, the consumers pay more attentions to the convenience
of shopping and comfort of shopping environment day by day. Therefore, the brand enterprises must strengthen environmental construction of brand
group and satisfy the growing material and cultural demand of consumers. Success rate of brand extension to a great extent has a close relationship
with the products and product channel, compared to foreign brand, consumers are relatively weak in brand communication and association of the

products.
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Since the 21* century, the international management
scholars have put forward the new direction of the development
of management thoughts——" Organizational Life" , it uses the
principle of ecology for reference and studies brand extension
by taking together the brand attributes, environment and inter-
action among brands, which undoubtedly accord with the devel-
opment of management thought. Aaker comprehends the brand
from a new perspective, puts forward the concept of " brand
population" , for the first time brings population concept in ecol-
ogy into the theoretical research of brand. Then, in 2000, he
further puts forward a new management model which is Brand
Leadership based on creation, protection and sustainable de-
velopment of the brand system of enterprise!”’. Winkler pro-
posed the concept of brand ecological environment and consid-
ers that brand ecological environment is a complex, energetic
and constantly changing organic organizational system™ . Do-
mestic scholar professor Wang Xingyuan proposes brand eco-
system theory comparatively early'®’ | and further puts forward
the background of brand ecology and the framework of re-
search''’. Wang Dongmin considers that brand system is an
open system far from balance and it can constantly form new
properties or new functions to adapt to the external challenge or
change™’. Peng Yun and others think that adaption is a phe-
nomenon fit for characters and properties of environment condi-
tions and formed through the competition, which is the result of
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market choice'®’. Therefore, from current research results,
bringing the basic theory and method of ecology in the research
of brand and studying by expanding the research perspective
from enterprises to value chain until the whole of brand ecosys-
tem can greatly enrich perspective, method and content of
brand research™®’.

1 Selection of brand-extension size mode

Brand population size is affected by many factors, some
external forces may drive its expansion and some factors may
restrict its growth. Therefore, in combined action of all sorts of
advantages and disadvantages, brand population expansion or
brand extension size changes in a relatively stable balance
point, its proceed is the sum of proceeds worked by every fac-
tor. The new members will be accepted by the brand population
only when the proceeds increase. In ideal conditions, the opti-
mal value of brand extension size should be the number of
members when the overall revenue is optimal. The model is as
follows'””

fla,x) =3ax(i=123,.n), (1)

where, f is overall revenue of the brand population after the
new members entering into; a, is the weight of the ith influence

factor, /i a; =1; x;is the proceeds after the new members ente-
ring into; j; is the undetermined parameter of the fith influence
factor.

The vector in the model is the change direction of brand
population proceeds under the influence of each factor®’. The
author uses the marginal analysis method to analyze the opti-
mal solution of the brand extension size model. Marginal analy-
sis method compares the marginal benefit with the marginal
cost. When they are equal, the optimal solution comes out.
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When the overall marginal benefit of the brand population is ze-
ro (the overall marginal benefit of the brand population is in-
come minus cost) , the brand extension size is optimal in theo-
ry. The first and second derivative of f( a;, x;) is respectively
show in formula (2) .

fl( aiXi) = é aiji)d'_1 7’”( aixi) = é aiji(ji -1 )le]_z 5 (2)
f(ax) = é ajix|”" =0. (3)
We can get from formula(3) that X* =(x;,x, , x5 , -,
x; ). According to Extreme Value Theorem, we get a maxi-

mum value when the first derivative is equal to zero and the
second derivative is less than zero.

If x* makes f'(ax,) = éa,.ji(j,. -1)x7? < 0, the brand
population size is optimal, that means the brand extension size

is maximum. Actually, j has at least one value less than 1, the
enterprises can evaluate j in regression analysis by relevant data.

2 Data sources and research methods

2.1 Data sources Research the brand-extension condition
of G brand by questionnaire survey. There are 240 question-
naires handed out, with 211 withdrawing and 187 valid, by do-
ing this to test the influencing degree of each factor in brand-ex-
tension size model. Analyze the reliability by using Cronbach
o. Through calculating by SPSS15.0, the reliability of question-
naire survey is 0.857, between 0.7 and 0.9. The value can en-
sure the stability and validity of the research™®’.

2.2 BResearch methods

2.2.1 Analytic hierarchy process. In order to study the size of
brand extension model, analytic hierarchy process were used.
Firstly, select evaluation indicator, start from the factors influ-
ence the population size in ecology, find out the ecological fac-
tors that influence the brand extension size model and begin to
analyze it. Secondly, build hierarchical analysis structure, de-
compose layer upon layer according to the properties of prob-
lems and target, build the hierarchical analysis structure ac-
cording to the logical relationship and the correlative degree a-
mong factors. Thirdly, build a judgment matrix, the hierarchical
structure reflects the relationship among factors, but the pro-
portion of each criterion in target measure is not necessarily the
same, in policymakers’ eyes, they take up a proportion respec-
tively. Saaty and others suggest that confirm the value of aij by
using the 1 —9 scale method and build a judgment matrix™’
(Formula 4). Finally, calculate weight vector and make a con-
sistency test, calculate the maximize eigenvalue and corre-
sponding eigenvector in every pairwise comparison matrix and
make a consistency test by using consistency indicator, random
consistency indicator and consistency ratio. If the test is pas-
sed, eigenvector (after normalization) is the weight vector; If
not, it is necessary to reconstruct pairwise comparison matrix in
order to avoid the paradox among the judgments.

A1 A2 eee An
Ara, a, - a,
Az 8y 8yp @y, ( 4)
A4 am ar2 o ann

2.2.2 Principal component analysis. Using principal compo-

nent analysis to determine main factors that influence the brand
extension of the G brand, so as to achieve the purpose of tes-
ting the model above'®’. The principal component analysis is a
mathematical transformation method, it changes a group of rel-
evant variables given into another group irrelevant variables by
the linear transform, these new variables arrange in accord-
ance with the order of gradual decrease of variance. In mathe-
matics transform, maintain the total variance of variable, make
the first variable have the maximal variance and call it the first
principal component. The variance of the first variable is the
second largest and is irrelevant to the first variable, we call it
the first principal component. Analogized in turn, | variables
have | principal components. Usually the number of principle
component required to extract-k >0. 8.

3 Results and analysis

3.1 Evaluation of each ecological factor The structure of
hierachical analysis is got by using analytic hierarchy process to
analyze the ecological factors that influence the brand extension
size (Fig.1).

"[he ecological factors of brand population size
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Fig.1 Hierarchical structure of the ecological factors of

brand population size

Table 1 Scores from experts

Factor B, B, B, B, B, B,
B, 1 12 6 3 2 4

B, 2 1 7 4 3 6

B, 1/6 1/7 1 1/3 1/4 12
B, 1/3 1/4 3 1 12 2

B, 1/2 1/3 4 2 1 3

B, 1/4 1/6 2 1/2 1/3 1

Constitute an expert group by inviting experienced experts
on the basis of their research on brand theory, judge and score
the ecological factors that influence the brand in Fig.1, we get
the relative weight of the six criterions-B,, B,, B,, B,, B;, B;
(Table 1),

Transform it to a judgment matrix-N:

1 12 6 3 2 4

2 1 7 4 3 6
N = 176 1/7 1 1/3 1/4 1/2
1/3 /4 3 1 1/2 2
1/2 1/3 4 2 1 3
1/4 1/6 2 1/2 1/3 1
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1 0.5 6 3 2 4

2 1 7 4 3 6
_10.167 0.143 1 0.338 0.25 0.5
~10.333 0.25 3 1 0.5 2
0.5 0.333 4 2 1 3

0.25 0.167 2 0.5 0.333 1
If the corresponding eigenvector of the maximum eigenval-

ue A, is W= (w,,---,w,) . Through calculating, the eigen-
vector of judgment matrix-N is
0.25
0.39
et o
> W, ’
=t 0.16
0.06

The maximum eigenvalue A ,, = 6.089
. Amax =N 6.089 -6
Consistency test Cl = n-1 - 6-1
When n=6, looking up in the Table, we know that the ran-
dom coincidence indicator Rl =1.26

=0.0179

. . Cl _0.0179
Random consistency ratio CR = RI= 126
0.1

These show that Nis not a consistent matrix but with a sat-
isfying consistency, the inconsistency degree of N is accepta-
ble. Thus the weight of each ecological indicator is got, that
means inheritance of brand advantage (B, ) is 0.5, inheritance
of product advantage ( B,) is 0. 39, environment advantage
(B,) is 0.04, intra specific completion (B,) is 0.10, capacity
of resisting disease ( B;) is 0.16, transmission of brand aware-
ness (B;) is 0.06. From this, we get that B, >B, >B, > B, >
Bs; > B, , This ecological weight order is in accordance with eco-
logical characteristics. In ecology, the biggest influence on
brand population is product, and then is micro-environment (in-
cluding inheritance of brand advantage, implication effect, see-
saw effect) , the last is macro-environment.

3.2 The decomposition of total variance and the estab-
lishment of factor loading matrix From the exploration of
the reason for the success of the world famous sports brand-G
, we find that except the product innovation, it is important to
make the consumer's demand as the starting point. So, we
choose brand G to make an empirical research, through data
analysis, extend the brand from sportswear to sports equip-
ment, and talk over about the influence factors of brand exten-
sion size. In sports field, informants have a great evaluation of
G brand. So when it extends from sportswear to sports equip-
ment, alternative of the two is little, and the brand extension
won't generate strong seesaw effect. Therefore, in the analysis
of the questionnaire, we can ignore the seesaw effect. Make a
data calculation and analysis of the questionnaire by using the
SPSS15.0 and get each principal component, the author takes
the key point of the principal component analysis which is the
table of decomposition of total variance and the factor loading
matrix ( Table 2). From Table 2, the total contribution of the
former four new variables is 81.5% more than 80% , the other
variables contribute little and the effect is relatively small. For
this, we get four principal components by calculating, the factor

=0.0142<

loading™ is shown in Table 4. From Table 4, the first principal
component has a high relevance with product style( X; ), after-
sale service( X;), product quality( X, ), product function( X; ),
channel sharing( X; ), channel terminal advantage ( X,, ), take
about 41% of the total information, so the first principal compo-
nent includes product advantage and channel advantage. The
second principal component has a high relevance with brand
awareness( X,, ) , brand loyalty( X,; ), brand recognition( X, ) ,
takes 18% of the total, so the second principal component is
brand equity. The third principal component reflects each ca-
pacity indicators of the enterprise, it consists of research and
development capacity ( X, ), production capacity ( X, ), opera-
tion capacity ( X; ) of the enterprise. The fourth principal compo-
nent consists of brand communication( X, ) and brand associa-
tion( X,, ), it reflects the consumer's awareness of brand.
Through the empirical analysis of the influence factors of brand
extension of G brand, we find that the empirical results corre-
spond with the ecological law besides rare individual™’ .

Table 2 Decomposition of total variance

Initial Eigenvalues Squared Loadings Rotation Sums

Com- Percentage of Cumulative Percentage of Cumulative
ponent Total Variance percebtage Total Variance percebtage
% % % %

1 5.731 8 40.944 40.944 4.1261 29.473 29.473
2 2.5001 17.858 58.802 2.7658 19.755 49.227
3 1.7701 12.643 71.445 2.7579 19.699 68.926
4 1.4082 10.058 81.502 1.7613 12.576 81.502
5 0.9901 7.068 88.570

6 0.5327 3.809 92.379

7 0.3221 2.299 94.678

8 0.2633 1.882 96.560

9 0.2216 1.586 98.146

10 0.1291 0.918  99.064

11 0.067 8 0.482  99.546

12 0.0359 0.257 99.803

13 0.0252 0.176  99.979

14 0.0036 0.021 100.000

3.3 Results analysis The empirical results above show that
the selection of the ecological factors in the model roughly cor-
responds with the results of principal component analysis, spe-
cific analysis expresses in the following four aspects.

(1) The order of total information reflected from each prin-
cipal component through the method of principal component a-
nalysis is different from that of analytic hierarchy process.

Among them, the order of product advantage, brand ad-
vantage, capacity of resisting disease and the transmission of
brand awareness is roughly consistent. The environment ad-
vantage changes a little™’.

(2) In theoretical analysis, the experts score the index
stated according their research on brand theory for many
years, they pay more attention to the most advanced theoreti-
cal research abroad. However, many foreign researches are
based on the survey of foreign market. And the environment of
foreign market is relatively good, so they pay little attention to
the domestic environment'™®’. And the author’'s market research
is aimed at G brand in domestic market, the differences of mar-
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ket environment may lead to different levels of influence brought
by environmental factors. Domestic market is not mature yet
with many unsatisfactory points, so the people relatively pay
more attention to the domestic market environment. From the
market survey results in empirical analysis, we can see that the
consumers pay more attentions to the convenience of shopping
and comfort of shopping environment day by day, therefore, it
reminds brand enterprise to strengthen environmental construc-
tion of brand group and satisfy the growing material and cultural
demand of consumers'®’.

Table 3 Factor loading

Factor Principal Principal Principal Principal
component 1 component 2 component 3 component 4
X, 0.910 1 0.0152 0.186 1 0.170 1
Xs 0.863 9 0.3518 0.078 9 0.059 2
X, 0.854 2 -0.108 1 0.158 2 0.334 3
X 0.778 8 -0.059 8 0.4308 -0.344 6
X; 0.722 8 0.4151 0.292 3 -0.261 1
X 0.6112 -0.120 8 0.5327 -0.360 6
Xz 0.095 1 0.927 1 0.1632 0.129 2
Xis 0.2059 0.907 9 -0.1532 —-0.060 1
Xio 0.093 8 0.742 3 0.399 1 -0.065 2
X, 0.242 2 0.0187 0.828 2 -0.067 1
X, 0.1229 0.151 1 0.8014 0.3452
X, 0.395 1 0.3559 0.7456 0.054 3
X, -0.090 1 0.1823 0.193 2 0.8525
X -0.1439 0.1457 0.048 3 -0.650 1

(3) Beacause the first principal component has a high rel-
evance with product style( X, ) , after-sale service( X;) , product
quality ( X, ), product function ( X; ), channel sharing ( X; ),
channel terminal advantage ( X;, ), take about 41% of the total
information, we know that success rate of brand extension to a
great extent has a close relationship with the product and prod-
uct channel, therefore, we should pay attention to the develop-
ment of the product, the quality and the product distribution
channels in brand extension. The fourth principal component
consists of brand communication ( X, ) and brand association
(X, ), it reflects the consumer’s awareness of brand. There-
fore, compared with foreign brands, consumers are relatively
weak in brand communication and brand association.

(4) From Table 4, the first principal component has a high
relevance with product style ( X, ), after-sale service ( X; ),
product quality ( X, ), product function ( X; ), channel sharing
(X;), channel terminal advantage( X,, ) , take about 41% of the
total information, so the first principal component includes prod-
uct advantage and channel advantage. The second principal
component has a high relevance with brand awareness( X,, ),
brand loyalty( X,;) , brand recognition( X, ), takes 18% of the
total, so the second principal component is brand equity. The
third principal component reflects the capacity indicators of the
enterprise, it consists of research and development capacity
(X,) , production capacity( X; ), operation capacity( X,) of the
enterprise. The fourth principal component consists of brand
communication( X; ) and brand association( X,, ) , it reflects the

consumer’s awareness of brand. Through the empirical analy-
sis of the influence factors of brand extension of G brand, we
find that the empirical results correspond with the ecological law
besides tare individual™’.

4 Discussion

To sum up, in order to constantly improve the brand
awareness and the success rate of the brand extension, it is
necessary for enterprise to increase the relevant investment
and pay attention to the environment construction of brand. En-
terprise also need to pay attention to the construction of the
channels besides the product, , it should be the focus of brand
extension. After brand extension, enterprises should timely
feedback all kinds of information of brand extension from con-
sumers and adjust the market strategy of extending the product
through these information. And the enterprises also need to
have a strategic adjustment multi-dimensional and multi-level
from the angle of product channel, brand equity, enterprise’s
capacity index and brand communication and make the product
extension meet the consumers’ demands'”’.
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gray model can extend from the initial value to any time in fu-
ture and provides basis for the long —term planning of food out-
put. However, as time goes on, future factors will access to
the system and affect the prediction results. Therefore, it is im-
possible to achieve the degree of complete whitening due to the
impact of climate national policy and other uncertainties. We
can only obtain a level within a certain range, that is, the level
within gray boundary.

3 Conclusion and discussion

The Construction of Henan Grain Production Core Region
of National Grain Strategic Project, put forward by Henan Prov-
ince at August, 2008, pointed out that grain output will be im-
proved from 50 billion kilograms at present to 65 billion kilo-
grams in the year 2020. Thus, Henan Province becomes an
important core area of food production in China and has made
greater contribution to ensure the national grain security'™® . The
expected target can be divided into three stages. Firstly, grain
output reaches 55 billion kilograms in the year 2010 and the
added value of primary industry achieves 250 billion yuan ac-
cording to the price in the year 2007. Per capita net income of
farmers reaches 5 000 yuan and the Engel coefficient in rural
areas becomes 35%. Secondly, until the year 2015, grain out-
put reaches 60 billion kilograms and the added value of primary
industry grows to 300 billion yuan. Per capita net income of

A R TR T
B#T

CITRG Tolk k2% IR KR 450052)

farmers reaches 7 000 yuan and the Engel coefficient in rural
areas becomes 32%. Thirdly, grain output reaches 130 billion
kilograms in the year 2010 and the added value of primary in-
dustry achieves 370 billion yuan. Per capita net income of farm-
ers reaches 10 000 yuan and the Engel coefficient in rural areas
becomes 30%.

According to the forecast result of gray model, grain output
in Henan Province will reach 51 988 thousand tons in the year
2010 (about 52.00 billion kilograms). In the year 2015, annual
output will reach 58 595 thousand tons (about 58. 60 billion kilo-
grams). In the year 2020, it is forecasted that the grain output
of Henan Province will achieve 66 042 thousand tons ( about
66.05 billion kilograms). Therefore, it can be concluded that
the planning target is feasible. And it can be realized if there is
no major accidents ( natural disasters, etc. ) during this period.
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