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Abstract: 

The employment effect of changes in final demand has always attracted the attention of researchers. For example, many papers are trying to calculate the impact of the decrease in China’s export due to the U.S. sub-prime crisis on China’s employment. Among many measurement methods, researchers prefer to use the input-output model to measure the employment effects of changes in final demand. The input-output technology can reflect the interdependence among industries in national economic system comprehensively and systematically. Compared with other methods, input-output method has an unparalleled advantage in measuring total impact of changes in final demand on employment. However, classical input-output model always assumes that the relationship between the output of various sectors and its employment is linear. According to economic theory, employment is more sticky than output, which makes employment doesn’t change linearly with the output, but has the obvious non-linear relationship with the output. So, the linear model will overestimate the employment effects of the changes in final demand. To solve the problem, this paper designs econometric models to estimate employment elasticity by sector and introduce the results into the input-output model to get a partial non-linear input-output model. Based on this input-output model with non-linear output-employment relationship, an empirical research has been done by using the 2007 input-output table in China and the data on China’s employment from 2002 to 2009 to analyze the impact of the decrease in China’s export due to the U.S. sub-prime crisis on China's Employment. Comparing with the IO model with linear output-employment relationship, the new model got the much smaller employment effect.
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1 Introduction

The employment effect of changes in final demand has always attracted the attention of researchers. For example, many papers are trying to calculate the impact of the decrease in China’s export due to the U.S. sub-prime crisis on China’s employment. Input-output analysis has been used to analyze changes in the demand for labor for just a few years. Different industries are different in capacity of employment. Industrial structure have a significant impact on employment, and therefore we need to analysis the ability to absorb employment of the different industries, while the input-output technology can reflect the interdependence among industries in national economic system comprehensively and systematically. Compared with other methods, input-output method has an unparalleled advantage in measuring total impact of changes in final demand on employment.

Li Yining(2001) proposed the theoretical framework using input-output model to analyze the ability to absorb employment of each industry and did some empirical analysis on Chinese industries. Based on Leontief’s inverse matrix, Diamond(1975) analyzed the potential employment ability of Turkish industries by considering the output rate of each industry. Lei, Jing (2004) analyzed the ability to absorb employment of each industry in Ningxia Hui Autonomous Region using Li’s theoretical framework and proposed some advices to develop industries in Ningxia.

Employment parameter of input-output model assumes that the output and the employment are linearly related, but in fact ,the output varies with different season and period, comparing with it, employment is apparently more sticky and the employment elasticity is different both in intensity and direction. The result under the linearity assumption will overestimate the employment effect and cannot reflect true relationship of them. Econometric models can effectively measure the nonlinearity of experiment data, therefore they are frequently used by researchers to study the nonlinear relationship between economy growth and employment.

From the aspect of econometric methods, Rao & Bhanoj (1992),ILO(1999),Zhang(2002), Cai (2004)calculated the employment elasticity of each year according to the definition of elasticity. This method is simple and needs little data, however it completely attributes the increase of employment to the economy growth that cannot be perfectly explained by economic theory. ILO(2000),Zhang(2002),Zhao(2003) employed a double logarithm model to get the employment elasticity of time-series data through OLS regression. Padalino & Vivarell(1999),ILO(2000) took a further step to calculate the employment elasticity of cross-section data using OLS regression. From the aspect of econometric equation, Solimano & Larrain(2002) put the real income into their equation as a independent variable while Daniel & Asep & Sumarto (2007) took rate of change of labor force that participate as a independent variable of their equation.

All the models above provide this study with methods and ideas. The paper proceeds as follows. In section 2 we begin with measuring the linearity of the employment parameter through econometric models; then we put the employment elasticity into a non-linear input-output model. In Section 3 we use the 2007 input-output table and Chinese employment and output data from 2002 to 2009 to test this model.

2 Theories and methodology
2.1 Input-output model
It’s important to consider the ability to provide jobs directly and indirectly of a industry when study the employment effect. Input-output analysis provides us with a easy way to understand the correlation of employment in different industries. We take the input-output analysis as our main method to study the ability of absorb employment rather than other method because of three reasons:

1. Input-output table can reflect the relationship of different industries in a certain period

2. Input-output parameter is rarely affected by other factors such as: social changes.

3. Input-output survey of China provides an input-output table of every industry with considerable accuracy.

In this paper we use the Chinese input-output table of 2007 which consists of 42 different industries to calculate the self-supplied rates of the product and direct input coefficient、total input coefficient、Leontief matrix that adjusted by the self-supplied rates of the product. Each index is explained in detail as follows:

1. Direct input coefficient matrix A, Leontief matrix B

According to the Chinese input-output table of 2007,we can easily get direct input coefficient matrix A and Leontief matrix B.
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2. self-supplied rates of the product α
Since the total output in the table is the total domestic output, we can get: the total output + industry imports + transferred amount of trade = industry intermediate use + end-use of industries. So: self-supplied rates α = total output / (total output + imports + transferred amount of trade) = total output / (industry intermediate use + end-use of industries).
3.Direct input coefficient、Leontief matrix that adjusted by the self-supplied rates

Semifinished products include products from abroad when we calculate the directly consuming parameter, however, only the products produced by domestic firms can provide work opportunities and increase employment, so it’s necessary to adjust the directly input coefficient by the self-supplied rates.Then we use the direct input coefficient adjusted by the self-supplied rates to get the Leontief Matrix.

2.2 employment elasticity theory

Employment elasticity analysis is the basic method to study the ability to absorb employment of different industries. It analyzes the ability both from the macroeconomics and industry economics aspects therefore offering us a comprehensive and accurate way.

The employment elasticity in this paper is employment elasticity of output, which means the change of employment when the output increases by 1%. As for every industry, that means the change of employment of each industry when the output increases by 1%. The greater employment elasticity implies ability to absorb more labor force and vice versa. The formula is:
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Ex denotes the elasticity of employment to total output. 

L denotes employment. 
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denotes the change of the employment.
X denotes total output and 
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 is the change of total output.

So far, there are a few methods to estimate the employment elasticity:

 (1)Estimating employment elasticity by its definition: using the employment and GDP data of China, we can calculate the employment elasticity of each year or a longer period. This method is simple and needs little data therefore most researchers prefer it in practice, however it completely attributes the increase of employment to the economy growth that cannot be perfectly explained by economic theory.

 (2)Estimating employment elasticity with economic growth model is an indirect method. It fully takes economic growth, technology development, capital and labor into consideration, but it takes the employment as an independent variable while GDP as an dependent variable which confuses causes and effects, since the variable is identify variables and the dependent variable is the random variable, which does not apply to employment elasticity on economic growth.
(3)Calculating with the log-log model, this method is simple and intuitive, which with GDP as the independent variable, employment as the dependent variable, is in line with the assumptions of causality and the data is accessible. This method is not only with adequate economic significance which takes the unconsidered factors into the constants (for example, technological advances and the role of factors such as capital investment), that could make up the shortage of calculation of flexibility by definition, but also avoiding confusion of cause and effect. The result estimating with this method is the employment elasticity of a fixed period of time, and with the assumption of unchanged economic structure for the period.

3 Empirical Analysis
3.1 Data collected and data processing
Data used in this article include the Chinese input-output table in 2007 and the average number of employees in the 39 industrial sector and industrial output data taking one thousand Yuan as a unit in TianXiang investment analysis system. The statistics approach of these data is the same as the Statistical Yearbook’s. Sample interval is from the first quarter of 2005 to the first quarter of 2009. Since the quarterly data collected does not include the agriculture and the services sectors, and the delineation of the industrial sectors is more exhaustive than the input-output table. Here we make the data with the following processing: 1、since agriculture takes the role of reservoirs on China's employment, number of agricultural employment is not meaningful, so we do not consider the employment elasticity of agriculture, set it as 0; 2、in the input-output table the industrial sector is divided into 24 sectors, and the data collected in this paper includes 39 departments, which is inconsistent with each other. So we use the following methods to adjust: Where a number of sub-industry are corresponds to some particular sector of the input-output table, then the employment elasticity in the sector of the input-output table is made as the average of these sub-sectors, such as the elasticity of the metal mining industry is made as the average elasticity of the black metal mining industry and the non-ferrous metal mining industry;3、because data are not available, the employment elasticity of services sector and construction in input-output table is set to 1。
Data sample period is from 2005.2 to 2009.2. Since the natural logarithm transformation of the data does not change the long-term relationship of variables and makes trend linear and eliminates the heteroscedasticity phenomenon in time series, so and taking the natural logarithm of the output data and the number of employment, respectively, said LNX and LNL . Datum are processed by Eviews5.

Since most of the time series data are non-stationary, in this case, even if no relationship between the variables, a certain relationship is revealed and a "spurious regression" problem is brought out because of non-stationary sequence with the trends. Therefore, in this article first the single whole order of data and the single whole order between the variables is the same, or there is a long-term equilibrium relationship in theory after different order variables are combinated, and then co-integration method is used for analysis.

3.2 The process and results analysis
3.2.1 smooth test of Sequence 
In this paper, we take smooth tests on time series of each industry using ADF (Augment Dickey-Fuller), that is, unit root test.
After the tests, there are eight sectors in the 3 9 industrial sectors whose out put time series has different orders with its employment time series. They are Petroleum and Natural Gas Extraction 、Nonferrous Metals Mining and Dressing 、Other Minerals Mining and Dressing 、textile industry 、Cultural, Educational and Sports Goods 、chemical materials and chemical products manufacturing、Smelting and Pressing of Ferrous Metals、Handicrafts and other manufacturing industries and Water Production and Supply Industry. Other industries’ output series and employment series have the same order in the smooth test.
3.2.2 Cointegration Analysis
Cointegration theory can avoid the problem of the hypocrisy in the traditional regression which makes it a powerful tool in dealing with the long-run equilibrium relationship between the non-stationary economic time series. Cointegration analysis is to test that if there is a long-run equilibrium relationship between time variable sequences. If there is a number of non-stationary time series, and if certain linear combination of the time series is stable, we claimed that this linear combination has cointegration, that is, there is a long-run equilibrium relationship between them.
For the eight industries which did not pass the smooth test of sequence, take elastic-per-quarter average to be its employment elasticity. For the 31 industries which passed the smooth test of sequence, take co-integration test. We use Johansen cointegration test in this paper. Tests indicate that there is long-term cointegration relationship in each sector, so take the coefficient of the logarithm of industry output as the industry's employment elasticity. The results of the employment elasticity and adjusted linear employment coefficient in 2007 have been listed at the following table:
Table 1 employment elasticity and linear coefficient of Employment in industry sectors
	sector 
	employment elasticity
	linear coefficient of Employment 

	Instrumentation and machinery manufacturing on Cultural and office
	0.9046 
	0.0261 

	Coal Mining and Dressing
	0.8768 
	0.0481 

	Garments, Shoes， Hats, Leather, Down and Related Products
	0.8565 
	0.0628 

	Electrical machinery and equipment manufacturing industry
	0.8464 
	0.0139 

	Communications equipment, computers and other electronic equipment manufacturing
	0.8423 
	0.0109 

	Fabricated metal products
	0.8387 
	0.0352 

	Non-metallic mineral products industry
	0.8166 
	0.0354 

	General, special equipment manufacturing industry
	0.8073 
	0.0246 

	Gas Production and Supply
	0.7550 
	0.0342 

	Petroleum Processing, Coking and Nuclear Fuel Processing
	0.7260 
	0.0052 

	Transport Equipment
	0.6838 
	0.0206 

	Wood processing and furniture manufacturing
	0.6755 
	0.0586 

	Papermaking, Printing, Cultural, Educational and Sports Goods
	0.6732 
	0.0355 

	Waste
	0.6445 
	0.0165 

	food and Tobacco Products
	0.6104 
	0.0254 

	Chemical industry
	0.5834 
	0.0204 

	Metals Mining and Dressing
	0.5289 
	0.0416 

	Smelting and Pressing of Metals
	0.4090 
	0.0089 

	Handicrafts and other manufacturing industries
	0.3064 
	0.0735 

	Petroleum and Natural Gas Extraction 
	0.1657 
	0.0075 

	Textile Industry
	0.1631 
	0.0432 

	Construction Material and Other Nonmetal Minerals Mining and Dressing
	0.1372 
	0.0290 

	Production and Supply of Electric power and heat
	0.0877 
	0.0197 

	Water Production and Supply Industry
	-0.0616 
	0.3818 


The employment elasticity means the change of employment when the output increases by 1%; while, linear coefficient of Employment means employment required by every unit of output, its formula is E = L / X.
    As can be seen from the table, the employment elasticity of the Instrumentation and machinery manufacturing on Cultural and office industry is largest, which is 0.9046, it is indicating that, every 1% increase of the output in the Instrumentation and machinery manufacturing on Cultural and office industry will make 0.9046 percent increase to the employment, the absorbing ability of the employment in this sector is strongest. Industries with employment elasticity of 0.8 or above include Coal Mining and Dressing industry, Garments, Shoes, Hats, Leather, Down and Related Products industry, Communications equipment, computers and other electronic equipment manufacturing industry, Fabricated metal products industry, Non-metallic mineral products industry, General, special equipment manufacturing industry, these industries are all labor-intensive industries, when its output increased will have a larger pulling power on employment. For the textile industry, as a labor-intensive industry, but has a low employment elasticity, because since 2008, the growth of China's textile industry demonstrates a slowdown state, enterprises relying on "low cost, low profit" model of development encountered bottlenecks, the enterprises are seeking technical upgrading to improve the competitiveness. So the increase output of textile industry doesn’t have a largely effective drive to the employment. Among them, the employment elasticity of the Water Production and Supply Industry is negative, indicating that the increase output of this industry would bring a decline of employment, this situation often occurs, indicating an increase in industry output is not always derived from the labor input, while is derived from the technological progress and industrial structure adjustment.
3.2.3 input-output analysis
Employment elasticity will be introduced into non-linear input-output model to calculate the impact on China's employment by financial crisis through the Foreign Trade.

Table 2 table of effect on 42 sectors
	sector
	Direct export losses (0.1 billion)
	Complete loss of output (0.1 billion)
	linear coefficient of Employment（based on 2007 china IO table）
	employment elasticity
	linear changes in employment
（ten thousand）
	Non-linear changes in employment（ten thousand）

	Finance and Insurance
	0.000 
	-124.359 
	0.338 
	1.000 
	-419.795 
	-419.795 

	Electrical machinery and equipment manufacturing industry
	-1876.317 
	-2095.256 
	0.014 
	0.846 
	-290.518 
	-245.901 

	Communications equipment, computers and other electronic equipment manufacturing
	-990.603 
	-1435.730 
	0.011 
	0.842 
	-156.659 
	-131.956 

	Real Estate
	0.000 
	-73.491 
	0.135 
	1.000 
	-99.436 
	-99.436 

	Garments, Shoes， Hats, Leather, Down and Related Products
	-75.578 
	-140.173 
	0.063 
	0.857 
	-87.994 
	-75.367 

	Instrumentation and machinery manufacturing on Cultural and office
	-300.354 
	-306.012 
	0.026 
	0.905 
	-79.875 
	-72.253 

	Transportation and warehousing industries
	0.000 
	-140.577 
	0.048 
	1.000 
	-67.066 
	-67.066 

	Chemical industry
	-32.276 
	-479.155 
	0.020 
	0.583 
	-97.601 
	-56.941 

	Smelting and Pressing of Metals
	-393.956 
	-1299.493 
	0.009 
	0.409 
	-116.044 
	-47.465 

	Fabricated metal products
	-25.181 
	-150.928 
	0.035 
	0.839 
	-53.120 
	-44.550 

	food and Tobacco Products
	-2.212 
	-214.941 
	0.025 
	0.610 
	-54.698 
	-33.387 

	General, special equipment manufacturing industry
	-21.376 
	-166.027 
	0.025 
	0.807 
	-40.774 
	-32.915 

	Information transmission, computer services and software industry
	0.000 
	-57.171 
	0.053 
	1.000 
	-30.259 
	-30.259 

	Leasing and Business Services
	0.000 
	-51.988 
	0.053 
	1.000 
	-27.516 
	-27.516 

	Coal Mining and Dressing
	-2.137 
	-62.358 
	0.048 
	0.877 
	-29.990 
	-26.296 

	Resident services and other services
	0.000 
	-45.790 
	0.053 
	1.000 
	-24.235 
	-24.235 

	Non-metallic mineral products industry
	-1.943 
	-81.759 
	0.035 
	0.817 
	-28.934 
	-23.628 

	Health, social security and social welfare sector
	0.000 
	-43.885 
	0.053 
	1.000 
	-23.227 
	-23.227 

	Wholesale and retail trade
	0.000 
	-178.935 
	0.011 
	1.000 
	-19.314 
	-19.314 

	Education
	0.000 
	-36.197 
	0.053 
	1.000 
	-19.158 
	-19.158 

	Metals Mining and Dressing
	0.000 
	-80.213 
	0.042 
	0.529 
	-33.350 
	-17.640 

	Wood processing and furniture manufacturing
	-21.928 
	-39.026 
	0.059 
	0.675 
	-22.885 
	-15.459 

	Papermaking, Printing, Cultural, Educational and Sports Goods
	-11.936 
	-63.099 
	0.035 
	0.673 
	-22.372 
	-15.061 

	Integrated Technical Services
	0.000 
	-18.332 
	0.053 
	1.000 
	-9.703 
	-9.703 

	Transport Equipment
	-5.464 
	-68.146 
	0.021 
	0.684 
	-14.013 
	-9.581 

	Accommodation and catering industry
	0.000 
	-73.375 
	0.010 
	1.000 
	-7.621 
	-7.621 

	Handicrafts and other manufacturing industries
	0.000 
	-28.201 
	0.073 
	0.306 
	-20.720 
	-6.348 

	Waste
	0.000 
	-58.595 
	0.017 
	0.644 
	-9.686 
	-6.242 

	Culture, Sports and Entertainment
	0.000 
	-11.377 
	0.053 
	1.000 
	-6.022 
	-6.022 

	Postal
	0.000 
	-3.007 
	0.196 
	1.000 
	-5.888 
	-5.888 

	Research and Experimental Development Industry
	0.000 
	-8.665 
	0.053 
	1.000 
	-4.586 
	-4.586 

	Construction
	0.000 
	-10.199 
	0.042 
	1.000 
	-4.319 
	-4.319 

	Textile Industry
	-15.738 
	-54.714 
	0.043 
	0.163 
	-23.625 
	-3.852 

	Production and Supply of Electric power and heat
	0.000 
	-220.399 
	0.020 
	0.088 
	-43.405 
	-3.804 

	Water, environment and public facilities management industry
	0.000 
	-4.567 
	0.053 
	1.000 
	-2.417 
	-2.417 

	Gas Production and Supply
	0.000 
	-7.881 
	0.034 
	0.755 
	-2.695 
	-2.035 

	Construction Material and Other Nonmetal Minerals Mining and Dressing
	-3.535 
	-20.134 
	0.029 
	0.137 
	-5.845 
	-0.802 

	Petroleum Processing, Coking and Nuclear Fuel Processing
	134.543 
	-14.586 
	0.005 
	0.726 
	-0.752 
	-0.546 

	Petroleum and Natural Gas Extraction 
	-19.381 
	-29.767 
	0.008 
	0.166 
	-2.242 
	-0.371 

	Public administration and social organizations
	0.000 
	-0.670 
	0.053 
	1.000 
	-0.355 
	-0.355 

	Agriculture, forestry, animal husbandry and fishery
	-3.468 
	-209.195 
	0.948 
	0.000 
	0.000 
	0.000 

	Water Production and Supply Industry
	0.000 
	-7.698 
	0.382 
	-0.062 
	-29.389 
	1.811 

	Total
	-3668.839 
	-8216.069 
	-
	-
	-2038.104 
	-1641.505 


Table 3 table of employment change of industry sectors

	sector
	linear coefficient of Employment（based on 2007 china IO table）
	employment elasticity
	linear changes in employment

（ten thousand）
	Non-linear changes in employment（ten thousand）

	Electrical machinery and equipment manufacturing industry
	0.014 
	0.846 
	-290.518 
	-245.901 

	Communications equipment, computers and other electronic equipment manufacturing
	0.011 
	0.842 
	-156.659 
	-131.956 

	Garments, Shoes， Hats, Leather, Down and Related Products
	0.063 
	0.857 
	-87.994 
	-75.367 

	Instrumentation and machinery manufacturing on Cultural and office
	0.026 
	0.905 
	-79.875 
	-72.253 

	Chemical industry
	0.020 
	0.583 
	-97.601 
	-56.941 

	Smelting and Pressing of Metals
	0.009 
	0.409 
	-116.044 
	-47.465 

	Fabricated metal products
	0.035 
	0.839 
	-53.120 
	-44.550 

	food and Tobacco Products
	0.025 
	0.610 
	-54.698 
	-33.387 

	General, special equipment manufacturing industry
	0.025 
	0.807 
	-40.774 
	-32.915 

	Coal Mining and Dressing
	0.048 
	0.877 
	-29.990 
	-26.296 

	Non-metallic mineral products industry
	0.035 
	0.817 
	-28.934 
	-23.628 

	Metals Mining and Dressing
	0.042 
	0.529 
	-33.350 
	-17.640 

	Wood processing and furniture manufacturing
	0.059 
	0.675 
	-22.885 
	-15.459 

	Papermaking, Printing, Cultural, Educational and Sports Goods
	0.035 
	0.673 
	-22.372 
	-15.061 

	Transport Equipment
	0.021 
	0.684 
	-14.013 
	-9.581 

	Handicrafts and other manufacturing industries
	0.073 
	0.306 
	-20.720 
	-6.348 

	Waste
	0.017 
	0.644 
	-9.686 
	-6.242 

	Textile Industry
	0.043 
	0.163 
	-23.625 
	-3.852 

	Production and Supply of Electric power and heat
	0.020 
	0.088 
	-43.405 
	-3.804 

	Gas Production and Supply
	0.034 
	0.755 
	-2.695 
	-2.035 

	Construction Material and Other Nonmetal Minerals Mining and Dressing
	0.029 
	0.137 
	-5.845 
	-0.802 

	Petroleum Processing, Coking and Nuclear Fuel Processing
	0.005 
	0.726 
	-0.752 
	-0.546 

	Petroleum and Natural Gas Extraction 
	0.008 
	0.166 
	-2.242 
	-0.371 

	Water Production and Supply Industry
	0.382 
	-0.062 
	-29.389 
	1.811 

	Total
	-
	-
	-1267.186
	-870.587


Since 2007, due to the impact of financial crisis, the increase rate of export of our country slows down obviously and the minus increase rate appears. The financial crisis affects the international trade of our country significantly. In this thesis, we use the customs data in the period of April 2009 as well as the input and output sheet of 42 sections in Chins of 2007 in order to calculate the influence of financial crisis on the Chinese total output between November 2008 and April 2009. Thus we got the direct export loss. Through the use of direct input coefficient adjusted by self-produce rate and Leontief matrix, we calculate the total output influence of financial crisis to the export without the import influence. Base on these works, we calculate the total influence of financial crisis to employment of our country with the pre-calculated industry employment elasticity. By this way we know that the employment loss caused by financial crisis through export is 16,415,050 people. Comparing with the result of 20,381,040 people calculated by the traditional linear employment coefficient, the result by the nonlinear employment coefficient expresses the viscidity from employment change to the product value changes and is in accordance with the reality.
Table 3 is arranged ascendingly by the number of people who are influenced in industry. Among these, the sections in which most people are influenced are  electrical machinery and equipment manufacturing industry, Communications equipment, computers and other electronic equipment manufacturing, Garments, Shoes， Hats, Leather, Down and Related Products, Instrumentation and machinery manufacturing on Cultural and office and chemistry industry. The employment loss in these industries is all above 500,000 people. And the industry employment elasticity in these industries are all above 0.5 and top ranked. At the same time, electrical machinery and equipment manufacturing industry and Communications equipment, computers and other electronic equipment manufacturing are two industries greatest influenced. So we can see, the influence by financial crisis to the industry employment through international trade is interrelated with the trade loss as well as the employment elasticity of the specific industry.
4 Conclusion and Prospect

In this paper, mainly calculate employment elasticity for major industrial sectors using analysis tools of cointegration, based on 2005 to 2009 time-series data, and has got non-linear employment elasticity of sectors, which can reflect the non-linear relationship between output and employment more accurately. And then introduce the non-linear employment elasticity into input-output analysis to get a partial non-linear input-output model to analyze employment effects caused by changes in industry output. This paper is enriched the input-output model for its applied research and opens up a new way of thinking.
In Section 2, the paper introduce the theoretical analysis of the input-output model and the employment elasticity, indicating the relevant indicators of the input-output model and timing measurements of employment elasticity involved in the research; in section 3, take the empirical research of non-linear input-output model, using the employment and output data of China from 2005 to 2009 and China input-output table in 2007, analyzing the impact of the decrease in China’s export due to the U.S. sub-prime crisis on China's employment. By this way we know that the employment loss of industries caused by financial crisis through export is 8,705,870 people. Comparing with the result of 12,671,860 people calculated by the traditional linear employment coefficient, the result by the nonlinear employment coefficient expresses the viscidity from employment change to the product value changes.

To summary, we conclude that non-linear employment elasticity can reflect non-linear relationship between output and employment more accurately, and we introduce this non-linear employment elasticity into input-output model which can reflect the real economic situation better. At the same time, longer-term efforts are needed for in-depth study.
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