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Abstract 
In recent years, Ningxia's economy has maintained a trend of rapid development. 
Investment, export, and consumption have formed the main driving force for economic 
development. Based on the modern consumption theory, this paper analyzes and 
establishes an econometric model based on the actual situation of Ningxia in recent 
years. Modified assumptions, increased or decreased variables, and used reliable data to 
make a measurement model of per capita consumption of urban residents in Ningxia, 
and compared and analyzed the different effects of variables such as per capita 
disposable income, commodity retail price index and bank one-year deposit interest rate 
on residents' consumption. , the article finally gives the conclusion of the problem and 
puts forward corresponding policy suggestions. 
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1. Economic Background, Model Theory and Research Significance 

The Yellow River in the world is rich in Ningxia. Ningxia has a total population of 6 million and 
is developing very well. There are a total of 5 prefecture-level cities, four of which are by the 
Yellow River, namely Yinchuan City, Shizuishan City, Wuzhong City, and Zhongwei City. This 
geographical advantage is best in the Northwest. Ningxia rice is the best in the country, followed 
by northeast rice, and the worst is southern rice. This is the real Saibei and Jiangnan. The key is 
that the industrial base is poor, but Ningxia is not suitable for the development of large-scale 
industry. In fact, places with few people have developed rapidly. From a geographical point of 
view, Ningxia's per capita GDP should be in the top few places in the country. In addition to 
high-tech agriculture and tourism industries, it is suitable to develop some Wenzhou-style 
small commodity industries, give play to the characteristics of Hui people, and develop small 
commodities sold to Muslim countries, which can easily make everyone rich. 
Over the past ten years of reform and opening up, Ningxia has made great achievements in 
economic and social development. However, the developed regions in the east enjoy the first-
mover benefits of reform and opening up, and the development pace is faster, while the 
underdeveloped regions in the west, especially Ningxia, have not been developed later. 
interests, the pace of development is relatively slow, and the gap with the country is widening. 
At the same time, due to the influence of subjective factors accumulated over the years, during 
the transition period from a planned economy to a market economy, the problems exposed in 
the process of Ningxia's economic development have become increasingly prominent. 
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Consumption activities are the end point of economic activities. The purpose of economic 
activities is to meet people's growing consumption needs. A series of national decisions and 
unsolved problems are largely derived from consumption. Western consumer economists 
believe that income is the main factor affecting consumption, and consumption is a function of 
demand. 
Consumer economics is concerned with the relationship between income and consumption, 
that is, the theory of consumption function: Keynes's theory of income. He believes that 
consumption mainly depends on the net income of consumers, and the marginal propensity to 
consume is smaller than the average propensity to consume. He assumes that people's current 
consumption depends on the absolute amount of their income over time. Duesenberry's 
Relative Income Consumption Theory. He believes that consumers will be determined by their 
past consumption habits and surrounding consumption levels, so consumption is relatively 
determined. Current consumption is mainly determined by current income and past 
consumption expenditure levels. Franco Modiglian's Life Cycle Consumption Theory. This 
theory divides life into three stages: adolescence, adulthood, and old age. In the teenage and old 
age, consumption is greater than income; in the prime of life, income is greater than 
consumption; in the prime of life, the excess income is used to pay off debts or save in 
adolescence. For anti-aging. Friedman's theory of permanent income consumption. He argues 
that a consumer's spending is determined not primarily by his expected income, but by his 
permanent income. These theories all emphasize the impact of income on consumption. 
In addition to this, there are other factors that also affect consumer behavior. (1) Interest rate. 
The traditional view is that raising interest rates will stimulate savings and reduce consumption. 
Of course, economists now have different opinions. They believe that the impact of interest 
rates on savings depends on its substitution effect and income effect on savings, and specific 
issues are analyzed in detail. (2) Price index. Changes in prices can change real income and thus 
consumption. 
Based on the above economic theories, this paper uses the official data of urban residents' 
consumption expenditure, total population, urban residents' per capita disposable income, the 
province's commodity retail price index, and bank one-year deposit interest rates in Ningxia 
Hui Autonomous Region from 2008 to 2019. I want to use this to analyze the influencing factors 
of Chinese consumption and how they affect consumption. There are two assumptions for this 
model. First, my country's per capita consumption propensity has shown a slow decreasing 
trend since the reform and opening up, that is, Stay sticky. This assumption is in line with the 
savings-consumption psychology of Chinese residents, and is generally consistent with the 
situation in some other developing countries. Second, from the substitution relationship 
between saving and consumption, it can be assumed that factors that stimulate saving will 
restrict consumption. We know that raising interest rates stimulates saving, so I include 
interest rates in the analysis of the model. 

2. Empirical Analysis of the Main Factors of the Per Capita Consumption 
Level of Residents 

2.1. Analysis and Selection of Influencing Factors 
The per capita consumption level of urban residents. It is calculated from the consumption 
expenditure of urban residents and the total population of urban residents in Ningxia to 
represent the consumption expenditure of urban residents. This is the explained variable for 
the econometric model to be established. 
Per capita disposable income of urban residents. According to the previous theory, income is 
the main factor determining consumption, so this variable is used here to represent per capita 
income. As per capita income increases, per capita consumption will also increase. 
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The per capita consumption level of the previous period. According to Dusenberry's relative 
income consumption theory, consumers will be influenced by their past consumption habits to 
determine current consumption. Therefore, it is introduced into the model, and it should be 
positively correlated with current consumption. 
Retail commodity price index. This is used to illustrate the impact of price changes on 
consumption. The higher the price level, the general reduction of people's purchasing power. 
In order to maintain the original consumption level, consumers will spend more. They should 
be positively correlated, where the previous year is assumed to be the base period, and the 
price index of the second year is a relative number of 100 to the previous year's data. 
The one-year savings rate of the People's Bank of China. It is generally believed that raising 
interest rates will lower savings and reduce consumption expenditures, because the higher the 
interest rate level, the greater the opportunity cost of consumption, and residents will compress 
current consumption. So they should be negatively correlated. When the interest rate rises, 
people think that it is more beneficial to reduce current consumption and increase future 
consumption, thereby increasing savings. This is the substitution effect of interest rate on 
saving. On the other hand, when interest rate rises, his future interest income will increase, 
which will make him think he is richer , so as to increase current consumption, which may 
actually reduce savings. This is the income effect of interest rates on savings, and interest rates 
have different effects on different groups of people. Since the one-year interest rate of the 
People's Bank of China is always adjusted irregularly, it may be adjusted once a few years or 
several times a year, which brings certain difficulties to my econometric analysis. The various 
annual interest rates are weighted as the annual interest rate. 

2.2. The Methods Used in the Analysis 
least squares method. Least squares is a mathematical optimization technique. It finds the best 
functional match for the data by minimizing the sum of squared errors. The unknown data can 
be easily obtained by the least squares method, and the sum of squares of the errors between 
the obtained data and the actual data can be minimized. The least squares method can also be 
used for curve fitting. Some other optimization problems can also be formulated with least 
squares by minimizing energy or maximizing entropy. 
Stepwise regression method. The basic idea of stepwise regression is to introduce variables 
into the model one by one. After each explanatory variable is introduced, an F test is performed, 
and a t test is performed on the explanatory variables that have been selected one by one. When 
the originally introduced explanatory variables are explained later. When the introduction of a 
variable becomes no longer significant, it is removed. To ensure that only significant variables 
are included in the regression equation each time a new variable is introduced. This is an 
iterative process until neither significant explanatory variables are selected into the regression 
equation nor insignificant explanatory variables are removed from the regression equation. To 
ensure that the final set of explanatory variables is optimal. 
According to the above idea, stepwise regression can be used to screen and eliminate variables 
that cause multicollinearity. The specific steps are as follows: first perform a simple regression 
on each explanatory variable considered with the explained variable, and then use the 
explanation that contributes the most to the explained variable. Based on the regression 
equation corresponding to the variable, the remaining explanatory variables are gradually 
introduced. After a stepwise regression, the explanatory variables that remain in the model are 
both important and do not have severe multicollinearity. 
The process of selecting variables by the stepwise regression method includes two basic steps: 
one is to remove the variables that are not significant after testing from the regression model, 
and the other is to introduce new variables into the regression model. The commonly used 
stepwise selection methods include forward method and backward method. Forward method: 
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The idea of the forward method is to increase the variables from less to more, one at a time, 
until there are no variables that can be introduced; the backward method is just the opposite of 
the forward method, it selects all the independent variables into the regression model in 
advance, Any independent variable that contributes little to the residual sum of squares is 
eliminated one by one. 
The implementation process of stepwise regression analysis is to calculate the partial 
regression sum of squares (ie contribution) for the variables that have been introduced into the 
regression equation at each step, and then select a variable with the smallest partial regression 
sum of squares and carry out significance at a predetermined level. If it is significant, then the 
variable does not need to be eliminated from the regression equation, and then several other 
variables in the equation also do not need to be eliminated (because the partial regression sum 
of squares of the other variables is greater than the smallest one, it does not need to be 
eliminated). On the contrary, if it is not significant, the variable needs to be eliminated, and then 
the other variables in the equation are tested in descending order of the partial regression sum 
of squares. All variables with insignificant effects will be eliminated, and all remaining are 
significant. Then, calculate the partial regression sum of squares for the variables not 
introduced into the regression equation, and select the partial regression equation and the 
largest variable, and also perform a significance test at a given level. If it is significant, introduce 
the variable into the regression equation. , this process continues until the variables in the 
regression equation cannot be eliminated and no new variables can be introduced, then the 
stepwise regression process ends. 
Multicollinearity refers to the fact that the explanatory variables in the linear regression model 
are distorted or difficult to estimate accurately due to the existence of precise correlation or 
high correlation between the explanatory variables. 
Generally speaking, due to the limitation of economic data, the model is not designed properly, 
resulting in a general correlation between the explanatory variables in the design matrix. 
Complete collinearity is rare, and generally there is collinearity to a certain extent, that is, 
approximate collinearity. 
Heteroscedasticity, heteroscedasticity is relative to homoscedasticity. The so-called 
homoscedasticity is to ensure that the regression parameter estimators have good statistical 
properties, an important assumption of the classical linear regression model: the random error 
terms in the overall regression function satisfy the homoscedasticity, that is, they all have the 
same variance. If this assumption is not satisfied, that is: the random error terms have different 
variances, the linear regression model is said to have heteroscedasticity. 
Autocorrelation, autocorrelation refers to the existence of a correlation between the expected 
values of random error terms, which is called autocorrelation or serial correlation between 
random error terms. It was proposed in 1972. 

3. Data Collection and Organization 

According to the above analysis, the per capita consumption expenditure of mobile phones in 
Ningxia from 2008 to 2019 (Y), the per capita consumption expenditure of the previous period 
(X1), the per capita disposable income of urban households (X2), the Ningxia retail commodity 
price index (X3), China Data on the one-year savings deposit rate (X4) of the People's Bank of 
China. 
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Table 1. Statistical table of consumption and related influencing factors in Ningxia from 2008 to 2019 

Year 

per capita 
consumption 
expenditure 

(Yuan) 

Per capita consumption 
expenditure in the 

previous period 
(Yuan) 

per capita 
disposable 

income 
(Yuan) 

The province's retail 
price level of 
commodities 

(fixed basis ratio) 

One-year savings 
deposit interest rate of 

the People's Bank of 
China 

2009 3441 2671 3778.86 176.8 10.98 
2010 4073 3441 4493.92 189.4 9.07 
2011 4429 4073 4599.27 188.3 7.02 
2012 4675 4429 4770.47 184.7 5 
2013 4985 4675 5064.60 178.4 2.89 
2014 5323 4985 5293.55 174.8 2.25 
2015 5806 5323 5668.80 174.1 2.25 
2016 4468 5806 6032.40 172.7 2.01 
2017 4933 4468 6778.03 175.0 1.98 
2018 5343 4933 7511.43 179.7 2.025 
2019 7942 7136 9771.05 182.3 2.25 
2020 9208 7942 11473.58 190.5 3.24 

Source: Ningxia Statistical Yearbook Ningxia Bureau of Statistics, China Statistical Yearbook. 

4. Model Establishment and Prediction 

4.1. Model Establishment 
We use the stepwise regression method of Eviews software to build a log-linear model: 
 

𝑌 = 𝛽 +𝛽 𝑋 + 𝛽 𝑋 𝛽 𝑋 + 𝛽 𝑋 + 𝜇, : 
 

Y: Ningxia per capita consumption expenditure (yuan). 
X1: Per capita consumption expenditure in the previous period (yuan). 
X2: Per capita disposable income of urban households (yuan). 
X3: Ningxia retail commodity price index (fixed base ratio). 
X4: One-year savings deposit rate of the People's Bank of China. 
μ: random distractor 

4.2. OLS Estimation 
According to the data in the above table, the parameters of the model are estimated by the OLS 
method, and the econometric computer software Eviews is used. The regression results are as 
follows: 
 

 
Figure 1. Empirical Analysis Results 
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It is not difficult to see from the estimated model results that the t-test of the explanatory 
variables X1, X3, and X4 is not significant, so it is necessary to further test and correct the model. 

5. Adjustment of Regression Model: 

5.1. Multicollinearity 
5.1.1. Simple Correlation Coefficient Test 

 
Figure 2. Empirical Analysis Results 

 
It can be seen from the correlation coefficient matrix in Figure 2 that the correlation coefficient 
between the explanatory variables is relatively high, which confirms the existence of 
multicollinearity among the explanatory variables. In particular, the correlation between the 
X1 and X2 variables is high. 
5.1.2. Correction of Multicollinearity Model 
Use the OLS method to find Y to perform a single regression on the explanatory variables X1, 
X2, X3, X4. The regression results of the four equations are shown in Figures 3 to 6, and 
combined with the economic significance and statistical test, the linear regression equation 
with the best fitting effect. 
 

 
Figure 3. Empirical Analysis Results 
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Figure 4. Empirical Analysis Results 

 

 
Figure 5. Empirical Analysis Results 

 

 
Figure 6. Empirical Analysis Results 
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According to the principle of the largest coefficient of determination after adjustment, X2 was 
selected as the first explanatory variable to enter the regression model to form a univariate 
regression model. Retain the explanatory variable X2 and add the variables X1, X3, and X4 to 
perform regression respectively on this basis. As follows, see Figure 7-Figure 9. 
 

 
Figure 7. Empirical Analysis Results 

 

 
Figure 8. Empirical Analysis Results 
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Figure 9. Empirical Analysis Results 

 
Similar to the analysis in the first step, it can be seen that after adding X1 to X2, the coefficient 
of determination has been improved, and the t-test of each parameter is more significant than 
before. Therefore, keep X1 and X2, and add X3 and X4 on this basis to continue the regression. 
As follows, see Figure 10-Figure 11 
 

 
Figure 10. Empirical Analysis Results 
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Figure 11. Empirical Analysis Results 

 

From the figure, we can see that after adding variable X3 or X4, although the coefficient of 
determination has improved, the t test of variable X1 has become insignificant. This indicates 
that X3 and X4 cause multicollinearity and should be eliminated. So the last variables that 
should be kept are X1, X2. 

5.2. Heteroskedasticity 
Using White's test, the following information is obtained: 
 

 
Figure 12. Empirical Analysis Results 
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Looking at Figure 12 and observing the p-value, it can be judged that the model is not 
heteroskedastic. 

5.3. Autocorrelation 

 
Figure 13. Empirical Analysis Results 

 
As can be seen from Figure 13 DW=1.6454, look up the table to get d1=0.010, d_u=1.340, 
because DW>d_u, there is no positive autocorrelation in the model. 
Explaining the economic significance of the equation, Ningxia's per capita consumption 
expenditure in the last period increased by 0.47%, and the per capita consumption expenditure 
in Ningxia increased by 1%, and the per capita consumption expenditure in this period 
increased by 0.37%. Changes in per capita disposable income have a significant impact on per 
capita consumption expenditure. This is only a theoretical explanation, and reality may differ 
from the explanation. 
6 Analysis and Suggestions on the Results of the Regression Equation. 
From the analysis of the multiple regression model, it can be seen that the per capita 
consumption expenditure of the current period has a great relationship with the per capita 
disposable income of the previous period. Yinsu commodities, price levels, and interest rates 
have limited impact on Ningxia's per capita consumption expenditures, and the following 
points are drawn. 
The empirical analysis shows that the per capita consumption level in Ningxia is mainly affected 
by the per capita disposable income. Increasing the share of consumer spending on 
consumption will actually decrease. He will use more of his balance for savings or other 
economic activities. There is also a positive correlation between the consumption of the 
previous period and the consumption of the current period. We can use upfront consumption 
to estimate current consumption. However, its explanatory power has no impact on income, 
and changes in interest rates have basically no impact on consumption, which means Ningxia. 
If the method of lowering interest rates to encourage consumption is adopted, the monetary 
policy will not work, and the above factors will be ineffective. The most effective way to 
stimulate domestic demand is to increase the per capita disposable income of Ningxia. 
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Therefore, the method of economic growth is to focus on consumer demand, and to adapt to 
changes in consumer demand to enhance effective market supply. 
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