Proceedings of the 2nd International Conference on Financial Technology and Business Analysis
DOI: 10.54254/2754-1169/60/20231142

Analysis and Forecast of China's Unemployment Rate

Murong Lil®"

TUniversity of Mississauga, 3359 Mississauga Rd, Mississauga, Canada
a. bettymurong.li@mail.utoronto.ca
*corresponding author

Abstract: The unemployment rate is an important economic indicator that measures the
proportion of the unemployed labor force. The natural unemployment rate is the normal
unemployment rate based on economic fluctuations. Analyze the unemployment rate to
determine its root causes. By forecasting the unemployment rate, people can obtain an
estimate of the future conditions of the labor market. Not only can the government make
policy adjustments based on this, people can use this prediction to make wise career choices
and planning, or to learn the necessary skills. The risk of unemployment is closely related to
everyone, especially now during the economic downturn due to the impact of global
catastrophic events such as COVID-19. Understanding the unemployment rate is an important
part of analyzing the characteristics of the current labor market. If we can make more
connections about the labor market and even make rough predictions about future trends,
college students will be able to make future career choices that are more suitable for them.
This study predicts the unemployment rate in the next nine years based on China's
unemployment rate from 2012 to 2022, which will fluctuate within a fixed range. The
government can increase spending (such as on education) and use monetary and finance
polices to ensure that unemployment does not exceed forecasts.
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1. Introduction
1.1. Background

Unemployment rate is an important economic indicator to measure the proportion of unemployed
labor force. However, people usually only consider the natural rate of unemployment, the normal rate
of unemployment based on economic fluctuations. Economists analyze unemployment to determine
its root causes and help strengthen public policies that can affect the unemployed. These policies
cover a range of approaches. For example, job training programs are designed to help individuals find
employment, while unemployment insurance provides support to alleviate challenges faced by the
unemployed[1]. In addition, it is believed that laws enforcing higher minimum wages could lead to
increased unemployment among the least skilled and least experienced individuals in the workforce.
By forecasting the unemployment rate, economists can gain valuable insight into the future state of
the labor market and make informed decisions. Additionally, people can use this forecast to make
informed career choices, seek necessary skills and training, and plan for potential job market volatility.
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1.2. Motivation

Unemployment helps people judge the performance of the labor market, and the risk of
unemployment is closely related to everyone. Catastrophic events, and national or global catastrophic
events may lead to mass unemployment. "Catastrophic events" have happened many times: the oil
crisis in 1973 and 1979, which led to a surge in global oil prices, which eventually triggered inflation
and economic recession, we just went through the global pandemic of COVID-19, which eventually
led to a severe recession in the global economy. Understanding the unemployment rate is not only
helpful for government policy decisions, future business planning for private companies, personal
judgment on future employment prospects and formulation of related work plans, but also research
on the entire national economy[2]. For college students, most are likely to enter the workforce in
recent years. If college students know how to analyze the characteristics of the current labor market,
and even make a rough forecast of the future trend of the labor market, they will be able to make the
most suitable career choice for them or at least gain some career advice.

1.3. Procedure

In the World Bank database, this article will use China's 11-year unemployment rate from 2012 to
2022 and conduct research on it. This article will use the ARIMA model in statistics to analyze this
section of data, and then establish several models with different parameters. After obtaining the
various values, compare the values given by different models, and then select the optimal model for
prediction. Researchers will operate in RStudio. Finally, analyze the causes of such results according
to the prediction results. As well as the limitations of this study and the suggestions and prospects for
the future after analyzing the forecast results, and finally a summary of this study.

2. Methodology
2.1. Model

ARIMA model will be used in the research. The full name of ARIMA is Autoregressive Integrated
Moving Average Model, which can also be written as ARIMA(p,d,q), the most common model used
in statistical models for time series prediction. ARIMA is good at building trends and seasonal data
A model that can handle non-stationary data and provides flexibility in its structure to capture
different patterns. AR(p) model is an autoregressive model of order p, and it is a multiple regression
that replaces the predictor variable with the historical value of the target variable.

Ve=CHP1Yio1 + P2yt + GpYip + & (1)

Moving average model uses historical forecast errors to build a regression-like model, which is
known as MA(q) model with a moving average model of order q.

yt =C + Blgt—l + 92€t_2 + A + qut—q (2)
And the differencing time is d.
2.2. Data

The 11-year data of Chinese unemployment rate from 2012 to 2022 in the World Bank database will
be used(Figure 1). According to gglagplot(unem, do.lines = F), these points hardly present a diagonal
line, so the data is consistent with white noise, and it also shows that the data is stationary. Most
points barely cluster along the diagonal y=x, which cannot conclude an autocorrelation. This indicates
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that these data points are not significantly correlated to their lagged versions, and the time series of
the unemployment rate might be consistent with white noise(Figure 2).
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Figure 1: Line chart of unemployment rate for each year.
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Figure 2: Lag plot.
3. Result

The code ndiffs(unem) gives a value of 0 for d. Next the values of p and q need to be confirmed. By
ggtsdisplay(unem,xlab="Years", main = "Unemployment Rate") giving the ACF graph and PACF
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graph. It is known from the images that none of the lags in the two graphs exceeds the boundary range,
so p and q are both O(Figure 3).
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Figure 3: PACF.

Arima(unem,order=c(0,0,0)) build ARIMA(0,0,0) model, in this model AIC=-2.75, AICc=-1.25,
and BIC=-1.95. Continue to build Several different ARIMA models check whether the arima(0,0,0)
model is the optimal model.

ARIMA (0,0,0) with non-zero mean is obtained by auto.arima(unem), and all values are the same
as the model established above

AIC=-0.75, AICc=2.68, and BIC=0.45 are obtained by Arima(unem,order=c(1,0,0)). In this model,
AIC, AICc, and BIC are all larger than the first model , this model is not optimal and will not be used.

AIC=-0.75, AICc=2.68, and BIC=0.45 are obtained by Arima(unem,order=c(0,0,1)). In this model,
AIC, AICc, and BIC are all larger than the first model, this model is not optimal and will not be used.

The Point Forecast of ARIMA (0,0,0) is 4.617818, and the upper bound and lower bound of 95%
confidence interval are (4.25177, 4.983867), and these forecast values have not changed in the next
nine years(Figure 4).
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Forecasts from ARIMA(0,0,0) with non-zero mean
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Figure 4: Prediction given by ARIMA.
4.  Discussion
4.1. Cause Analysis

Too low an unemployment rate will lead to a shortage of reserve labor, which will also lead to
difficulties in recruiting workers in the future, and the high cost of labor will affect the long-term
economic development. At the same time, it will cause a decline in laborers' sense of competition,
affect the improvement of work skills, and lead to low work efficiency. The low efficiency of
production labor will not be conducive to the further development of the industry, technology, and
society. But if the unemployment rate is too high for a long time, a large amount of labor will be idle
and wasted. This will lead to a decline in economic growth, degradation of job skills of the
unemployed, widening of the gap between the rich and the poor, difficulty in living for low-income
groups, and even affect social stability. People's daily living environment and security will deteriorate.
Therefore, the country and the government intervene in the unemployment rate at the macro level,
such as finance, investment, government expenditure, monetary policy, deepening financial system
reform, taxation, and other policies, and even introduce new regulations or norms for enterprises.
‘The effect of monetary policy on the unemployment rate is greater and more stable. This result may
be since the part of monetary policy tools that can directly affect the development of enterprises and
personal disposable income and thus employment is relatively obvious, while the part of fiscal policy
that is directly used to solve employment problems The proportion is small. However, the adjustment
of monetary policy and fiscal policy is not the main reason for reducing the unemployment rate.’ [4]
Education expenditure A branch of municipal government expenditure. ‘The increase in education
expenditure has improved the level of national knowledge and skills. From the perspective of the
economy, on the premise that the economic structure remains unchanged, the higher the level of
national education, the more likely it is to improve their employability, thereby reducing the overall
unemployment rate. From the perspective of the distribution of the global industrial chain, the higher
the level of national education, the more conducive it is to enhance the global competitiveness of mid-

13



Proceedings of the 2nd International Conference on Financial Technology and Business Analysis
DOI: 10.54254/2754-1169/60/20231142

to-high-end industries and increase the employment of mid-to-high-end industries in the country by
squeezing the total employment of mid-to-high-end industries in other economies The total amount,
so as to achieve the effect of reducing the long-term unemployment rate. Obviously, for an economy
in a downward economic cycle, increasing education expenditure will have a better employment
effect in both the short term and the long term, especially the long-term effect is a key factor in
combating structural unemployment [5].

Under the intervention of the government, as well as the influence of macro policies on micro
behaviors, China's unemployment rate was gradually controlled after the catastrophe and gradually
decreasing. And after the resumption of offline production activities, it will help the unemployment
rate return to the original changing level. With the help of policies, the employment situation of
college graduates tends to improve, and the employment situation of migrant workers (who got
unemployed the most) gradually improves. This is the data for 2020 [6-7]. ‘The surveyed urban
unemployment rates in July and August were 5.7% and 5.6% respectively; as the graduation season
ended and college graduates gradually found jobs, the unemployment rate fell back to 5.4% in
September.” Compared with the 2020 data, the unemployment rate has been reduced in the 2023 data.
‘In the first quarter, the effects of stabilizing economic policies continued to emerge, which strongly
supported the gradual recovery of the employment situation. 2.97 million new urban jobs were created,
a year-on-year increase of 120,000. The surveyed urban unemployment rate in March was 5.3%,
down 0.5 percentage points year-on-year. The demand for offline recruitment is warming up, and the
activity of the job market is gradually increasing [3].

The purpose of these measures is to reduce the unemployment rate at this stage, and the change in
the unemployment rate will gradually reach a relatively stable level within the forecast range.

4.2. Suggestion

To relatively stabilize the future unemployment rate, at the national level (a macro-position), the
economy needs to recover from COVID-19, and the higher unemployment rate must gradually
decline [8]. Employment needs to be placed in a prominent position in macroeconomic policies, and
employment policies are jointly promoted with fiscal, monetary, investment, industrial, government
expenditure, and regional policies. Encourage local conditions to develop different labor-intensive
industries and increase the breadth of employment scope. Relevant departments should closely track
and monitor the employment situation, strengthen the prevention and control of large-scale
unemployment risks, and take practical measures to help enterprises solve difficulties and rescue them,
which can encourage enterprises to recruit more employees and increase employment [9-10]. On the
personal side, people can improve their working ability in various ways, try to learn a variety of skills
through the Internet and other ways, and enhance their competitiveness in the labor market.

According to the research results, in order to control the unemployment rate, the government can
formulate monetary policy and appropriately increase the money supply. The greater the amount of
money in circulation, the greater the supply than the demand, lowering interest rates and lowering
unemployment. The government can formulate fiscal policies and appropriately increase fiscal
expenditures.

It can be directly used for social security and employment, stimulate aggregate demand and
increase jobs. The more fiscal expenditures, the lower the unemployment rate. Compared with fiscal
policy, monetary policy uses a larger proportion, and monetary policy is more effective and stable. It
mainly uses the regulation of government expenditure, such as education expenditure, which not only
directly increases jobs, reduces frictional unemployment and cyclical unemployment, but also
increases aggregate demand to improve people's livelihood. The increase in education expenditure
will not only reduce the unemployment rate in the short term and improve the ability of citizens to
participate in employment, but also continuously upgrade the domestic industrial structure, occupy a
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dominant position in the competition of global high-end industries, increase the large amount of
exports of domestic high-end industrial products, and make the middle and high-end industries more
competitive. The proportion of high-end industry employment in total employment has increased,
thereby achieving the goal of promoting the decline in the long-term unemployment rate. Local
governments should formulate local policies according to different situations. The government can
adopt an expansionary monetary policy and increase fiscal spending. The main reason is to increase
government spending, such as the branch of education spending, which not only reduces the
unemployment rate in the short term, but also helps people acquire more job skills and increases
people's competitiveness in the workplace, which is also related to the low unemployment rate.

4.3. Limitation

COVID-19 is a worldwide historical event, it has brought global and catastrophic impact on the
economy, and it will bring extremely extreme unemployment data, and the government's response to
the unemployment rate will also be different from the It will be different than usual, and the stimulus
to the economy and employment will be stronger than usual. But COVID-19 and similar events are
sudden and unpredictable, and sudden events will affect the accuracy of predictions.

5. Conclusion

Unemployment helps us determine how the labor market behaves, and the risk of unemployment
affects virtually everyone. Any kind of catastrophic event, whether national or global, can lead to job
losses. Unemployment rate is the main indicator reflecting the unemployment status of a country or
region. According to the unemployment rate in China from 2012 to 2022 in the World Bank database,
this paper analyzes the data and constructs the ARIMA model. After comparing the values of AIB,
AlICc and BIC, ARIMA (0, 0, 0) is the best Perfect model. Based on ARIMA (0,0,0), this paper
predicts the unemployment rate for the next nine years and finds that the result has not changed. The
Point Forecast of ARIMA (0,0,0) is 4.617818, and the upper bound and lower bound of 95%
confidence interval are (4.25177, 4.983867). The reason for this result is the intervention of various
policies issued by government agencies, such as finance, investment, monetary policy, deepening
financial system reform, taxation, etc., especially government expenditure (like education
investment).
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