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Abstract

In recent years, the trend of the aging of the population is more and more obvious; an aging
population has gradually become a problem that cannot be ignored. In view of the aging
population in Shaanxi province, we study the influence of the consumption structure analysis
on the aging population. At the same time, according to all domestic and foreign scholars for
an aging population problem has done deep research, we use the grey correlation analysis
method to analyze and discuss the influence of the aging population on consumption structure
in Shanxi Province. Then, we put forward some countermeasures and suggestions.
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1. Introduction
(1) The background of the topic

The formation of an aging population is due to not only the birth rate and mortality rate, but
also to a considerable extent, it is also a result of economic development, technological progress,
cultural and educational improvement, and the improvement of medical and health
infrastructure. In view of the current situation, although the proportion of the elderly population
in developed countries the proportion is higher than that of developing countries, but according
to Statistics estimates that by 2040 the world nearly 3/4 of the elderly population in developing
countries. Although China entered the stage of population aging from the end of 1999, but its
aging showed a severe trend of change, also directly increased the burden of economic and
social development.
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At present, the market system for the elderly has not yet been established, the overall elderly
market is still in a state of development, and the huge consumer demand for the elderly
population has not yet been met. Population aging is a new and valuable research field, and
reference materials are very limited. Most related articles are the impact of population aging on
the overall socio-economic development brought about or predict trends such as an aging
population. However, there are few articles to analyze the problem of population consumption
structure in the aging population. Therefore, it is necessary to deepen the study of the impact of
the aging population on the consumption structure under the phenomenon of population aging.

(2) The significance of the study

Theoretically speaking, at present, there are some researches on the relationship between aging
population, consumption structure of residents and consumption behavior in china. However,
most of these studies are only on the qualitative level, and few of them quantitatively analyze
by means of related statistical methods. According to the above, based on existing research at
home and abroad on the consumption structure, we use the method of gray relational analysis
to analyze the social and economic impact of the elderly population on the consumption
structure in Shaanxi Province with population aging from the perspective of theoretical research.

Truly speaking, China's population base is relatively large, and the aging of the population's age
structure arises from the fact that the whole society is less wealthy. This shows that China's
population aging is different from the developed countries in Western countries; it has both the
universality of population aging and its own particularity. As for the current situation in Shaanxi
Province, its population aging is slightly lower than the national average. However, according
to the forecast results, the process of population aging in Shaanxi will continue to accelerate,
and the aging trend of the population will become more and more obvious. We study the
relationship between the elderly population and consumption structure in the process of
population aging in Shaanxi Province, which will be of great significance to the population and
economic and social development of Shaanxi Province and Northwest China.

2. Literature Review

The aging of the western developed countries started early and developed relatively stable.
Therefore, the academic circles abroad also began early focus on the relationship between
population aging and social economic development. But until about 1940, Western scholars
began to really focus on the aging population and consumption issues due to the outbreak of
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the economic crisis and the deepening of the aging population in western countries.

American economist Modigliani (1954) put forward “Life-cycle hypothesis”: The consumer
will optimize the expected total income of each age group according to the principle of utility
maximization. With regard to the study of the consumer behavior and market of the elderly
population, Richard C Eventual (1990) divides the aged consumer market into four levels
according to the age of the elderly: Low age (55-64 years), light age (65-74 years), middle age
(75-84 years old) and advanced age (85 years old and above). Li and Gao (2008) find that the
aging of the population will further influence the change of consumption structure by using the
grey correlation degree calculation method. Jin (2012) predicts the demand level and total
consumption of elderly consumers in the future, and finds that the consumption market of the
elderly population is likely to become a new economic growth point to stimulate domestic
demand. Chao (2012) expounds the impact of population aging on consumption structure in
more detail, including health care, food, clothing industry three aspects. Wang and Lei (2013)
put forward countermeasures to solve the problem of increasing number of elderly through the
analysis of the consumption situation in the background of aging. Gong et al. (2015) analyzed
the influence of population aging on consumption in Beijing by multiple regression analysis.

Based on the existing research at home and abroad, we take the consumption structure as the
basic starting point to make a comprehensive and specific analysis and study of the population
aging in Shaanxi province.

3. Gray Correlation Analysis aging population and consumption structure in Shaanxi
province

3.1 Gray correlation analysis method introduced

The grey correlation model quantitatively describes the relative change between the two
systems or systems within two factors. It is mainly used to measure the degree of correlation
between the systems or factor, that is, the size is related to the change in direction, velocity, etc.
In the process of system development, we can use gray correlation degree to analyze which is
the main influencing factor, according to the obtained value to judge, if the value is relatively
large, then it is the main influencing factors, if the value is relatively small, its impact is
relatively small. Gray may be established correlation matrix through the following steps:
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(1) Establish comparison sequences and reference sequences

Let the reference sequence be:

Yi = {yi @ , yi @ , ."’.yf (17)} (J e J = {1’2, . S})
Let the comparison sequence be:

X =k ®.x @ . ox M} Gel={2 np

The corresponding multi - reference sequence is gray - relational factor set:

XUY:{yi,Xi‘je]:{l,Z,---, shiel={2 nf

among them X = {XI’XZ,"',Xm}’ r= {VI,YZ"“’YS}

(2) Sequence index value, i.e. dimension treatment

For non-dimensional time series data processing method, the initial value of the main
conversion and equalization transformation. In this paper, we only use the mean transform to
carry out dimensionless processing on the reference and comparison sequences.

. I L
Reference sequenceY . the average value is yi , which is yi = Z yi (k)o
k=1

o BRI
Of the value of the yi(k) is yi(k), then yi(k)— ' y :

The average of the comparison sequences X J. is X; > which is Z = iZ:)(j( Ko
n\a

- ' (k
Of the value of the Xj(k) 1s Xj(k),then Xj(k)le%

i

(3) Define the difference information set A

A:{Aij(k)\Aij(k)=‘y’i(k)—x'j(k)‘,i el={12m}jed =2 shkeK :{1,2,---,n}}
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(4) Define the gray relational difference information space A .,

Ace = 1.3, A, (Max), A(min) |

Almax) = max max max A, (&), Amin) = minmin minA;, (&)o
1 J 1 J

(5) Gray correlation coefficient

: : A(min )+ 5A(max )
r( y, k) x; (k)) - A, (K)+6A(max) i

0 is the resolution factor, and there is too much to attenuate the impact of the correlation

coefficient distortion. & smaller, the better the resolution, when the resolution is generally
considered the best, generally a value of 0.5.

(6) Gray correlation degree

Comparison with a reference sequence using the mean correlation coefficient of each sequence
to measure the degree of sequence relatedness. For the j-th degree of association with the i-th
sequence comparison a reference sequence.

M= r(yi , xj)= %Zr( y ()X, (k))-

k=1
(7) Gray find correlation matrix R
M e 0 T
R= r.zl r.zz r.z.c,
rml rm2 o rms
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3.2 Gray Correlative Degree Analyses on the Influence of Aging Population on
Consumption Structure

(1) Related data collation

The age data using over 65 years of age and the proportion of the total population to be related
to the empirical analysis and research. According to the statistical data of the elderly in 2009,
the relevant data of the elderly population can provide the proportion of the aged population of
the towns and villages in Shaanxi Province from 2005 to 2012, as shown in Table 3-1 below.

Table 3-1.
Shaanxi Province from 2005 to 2012 the proportion of the elderly population unit : %
65 years old
8.58 8.60 8.96 8.97 9.11 8.53 8.71 8.97
and above

(2) The division of consumption structure and the selection and source of data

According to the basic situation of the consumption expenditure of the residents of Shaanxi
Province, we divide the consumption structure into the following eight categories: food,
housing, clothing, educational entertainment services, household equipment supplies and
services, transportation and communication, Health care, other goods and services. According
to the statistical data of per capita expenditure of each consumption structure from 2005 to 2012,
we obtained the proportion of consumption structure of urban residents and rural residents in
Shaanxi Province by the statistical yearbook of Shaanxi Provincial Bureau of Statistics in 2013.
The detailed data is as following in Table 3-2 and Table 3-3.
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Table 3-2

2005-2012 per capita household consumption expenditure proportion of urban residents in Shaanxi Province

unit : %
. Education
Household ) Traffic and
. . medical .. and cultural
year food clothes live equipment communicati . other
. insurance entertainmen
and services ons .
t services
2005 36.10 10.10 9.80 5.60 9.10 9.50 16.30 3.60
2006 34.30 10.20 9.90 6.30 8.10 10.90 16.90 3.40
2007 36.40 10.80 9.90 6.10 8.00 10.30 14.60 4.00
2008 36.70 10.70 10.30 6.30 8.80 9.90 13.10 4.10
2009 37.30 11.30 9.50 6.40 8.10 10.00 13.40 4.10
2010 37.10 12.10 9.50 6.10 7.90 10.10 13.50 3.70
2011 36.60 12.10 8.70 6.60 8.00 10.90 13.50 3.60
2012 36.20 11.70 8.60 6.40 7.90 11.70 13.60 3.90
Table 3-3
2005-2012 rural residents per capita household consumption expenditure in Shaanxi Province unit : %
. Education
Household ) Traffic and
) ) medical ~_and cultural
year food clothes live equipment communicati ) other
] insurance entertainmen
and services ons ]
t services
2005 42.90 6.50 11.20 4.40 8.80 8.60 15.70 2.00
2006 39.00 6.40 15.60 4.40 9.00 9.90 13.60 2.20
2007 36.80 6.30 20.00 4.20 8.70 10.00 11.90 2.20
2008 37.40 5.90 20.10 5.20 8.40 9.10 11.80 2.00
2009 35.10 6.20 20.80 5.90 9.80 9.00 11.30 1.90
2010 34.20 6.30 22.10 6.10 9.90 8.90 10.50 2.00
2011 30.00 6.30 24.70 6.20 11.90 9.10 9.00 2.80
2012 29.70 6.50 24.60 5.80 12.10 9.80 8.70 2.70

(3) Gray Relational Grade Calculation of Aging Population and Expenditure on Consumption
Structure

According to the method of the gray relational analysis, we use the data series in Table 3-1 as
the reference series, the data series in Table 3-2 and Table 3-3 as the comparison series 1 and
the comparison series 2. In addition, we use gray system software for empirical analysis, and
then the mean sequence method to do the dimensionless processing of the reference sequence
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and the comparison sequence 1 and the comparison sequence 2 respectively. The scaled data is
as Table 3-4 and Table 3-5 below:

Table 3-4
Target
value of
the Compare the non-dimensional results of sequence 1
reference
sequence
Education
Househol )
Traffic and
65 years .
) ) medical and cultural
year oldand  food clothes live  equipmen . _other
insurance communi entertain
above tand .
. cations ment
services .
services
2005 1 1 1 1 1 1 1 1 1
2006 1 0.95 1.01 1.01 1.13 0.32 0.42 038 0.34
2007 1.04 1.01 1.07 1.01 1.09 0.32 0.39 0.32 0.4
2008 1.05 1.02 1.06 1.05 1.13 0.35 0.38 029 041
2009 1.06 1.03 1.12 0.97 1.14 0.32 0.38 0.3 0.41
2010 0.99 1.03 1.2 0.97 1.09 0.31 0.39 0.3 0.37
2011 1.02 1.01 1.2 0.89 1.18 2.61 3.43 247 299
2012 1.05 1 1.16 0.88 1.14 0.31 0.45 0.3 0.39
Table 3-5
Reference . .
Compare the dimensionless results of sequence 2
sequence
Educatio
Househol .
Traffic  nand
65 years .
] . medical and cultural
year old and food clothes live equipmen ) ) other
insurance communi entertain
above tand )
] cations  ment
services .
services
2005 1 1 1 1 1 1 1 1 1
2006 1 0.91 0.98 1.39 1 1.02 1.15 0.87 1.1
2007 1.04 0.86 0.97 1.79 0.95 0.99 1.16 0.76 11
2008 1.05 0.87 0.91 1.79 1.18 0.95 1.06 0.75 1
2009 1.06 0.82 0.95 1.86 1.34 111 1.05 0.72 0.95
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Table 3-5, cont.

2010 0.99 0.8 0.97 1.97 1.39 1.13 1.03 0.67 1
2011 1.02 0.7 0.97 221 1.41 1.35 1.06 0.57 1.4
2012 1.05 0.69 1 2.2 1.32 1.38 1.14 0.55 1.35

According to the data in the above table and the gray correlation coefficient formula

I (k):

m+ &M
A, (K)+eM

,56(0,1), k=12,---,n, The gray correlation coefficient between the

population aged 65 and above and the consumption structure of urban residents is as follows:

Table 3-6 Gray Correlation Coefficient Table of Consumption Structure of Population and Urban Residents

aged 65 and Over in Shaanxi Province

year

2005

2006

2007

2008

2009

2010

2011

2012

I

1.00
0.96
0.98
0.98
0.98
0.97
0.99

0.96

I

1.00
0.99
0.98
0.99
0.95
0.85
0.87

0.92

I

1.00
0.99
0.98
1.00
0.93
0.98
0.90

0.88

I

1.00
0.90
0.96
0.94
0.94
0.92
0.88

0.93

Is

1.00
0.64
0.63
0.63
0.62
0.64
0.43

0.62

I6

1.00
0.68
0.65
0.64
0.64
0.67
0.33

0.67

I

1.00
0.66
0.63
0.61
0.61
0.64
0.45

0.62

Iis

1.00
0.65
0.65
0.65
0.65
0.66
0.38

0.65

The gray correlation coefficient between the population aged 65 and above and the consumption

structure of rural residents is shown in the following table:
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Table 3-7 Gray Correlation Coefficient Table of Consumption Structure of Population and Rural Residents

aged 65 and Over in Shaanxi Province

year

2005
2006
2007
2008
2009
2010
2011
2012

I

1.00
0.87
0.77
0.77
0.71
0.76
0.65
0.62

I

1.00
0.97
0.89
0.81
0.84
0.97
0.92
0.92

I2s

1.00
0.60
0.44
0.45
0.43
0.38
0.33
0.34

I

1.00
1.00
0.87
0.82
0.68
0.60
0.60
0.69

I2s

1.00
0.97
0.92
0.86
0.92
0.81
0.64
0.64

26

1.00
0.80
0.83
0.98
0.98
0.94
0.94
0.87

I

1.00
0.82
0.68
0.66
0.64
0.65
0.57
0.54

Mg

1.00
0.86
0.91
0.92
0.84
0.98
0.61
0.66

From the above table and table according to the gray correlation formula Vi= EZ rij(k), can
oo

be 65 years old and above the population and urban residents and rural residents of the gray
correlation matrix:

nolu To T T T T [y [ _098 094 096 093 065 066 0.65 0.6
T Car Tz Toe Tos Tas 2 Fpe 077 092 050 0.78 0.85 0.92 0.70 0.85

That is, the gray correlation degree as follows Table 3-8

Table 3-8

The degree of association between the elderly population and the eight categories of consumer goods in
Shaanxi province
) Education
Household . Traffic and
. . medical . and cultural
food clothes live equipment and ] communica . other
] insurance ) entertainmen
services tions )
t services
town 0.98 0.94 0.96 0.93 0.65 0.66 0.65 0.66
rural 0.77 0.92 0.50 0.78 0.85 0.92 0.70 0.85
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4. Conclusions

From the perspective of the town, the first four consumption data of the consumption of elderly
people are food, residence, clothing and household equipment and services. They are most
closely related to the consumption of the elderly. Whereas, from the perspective of the rural,
the correlation between the elderly population and clothing, transportation, communications,
medical care and other four consumption data is relatively high. Overall, the influence of aging
population in Shaanxi province on the consumption structure of residents is great in the aspect
of food in town; as well as in the aspect of clothes in rural.

At present, the main task of our province in population policy is to control population growth
as well as to prevent the process of population aging speeding up and the proportion of the aged
population from becoming larger. Therefore, it is necessary to design and develop a long-term
population planning that can exist simultaneously and to strengthen some of the strategic
research on population development. We should strive for such an ideal state that the pace of
population aging will gradually converge with the level of social economic development.
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