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Abstract: This paper estimated the wage effect of job searching channels and conducted a robust test based on the difference of determining mechanisms between the rural migrant workers’ first and second migration. When the rural migrant workers flow again , in the process of choosing job searching channels there is self-selection bias, which is took into consideration in this paper and has been corrected by two methods of propensity score matching (PSM) , nearest neighbor matching within a caliper and local linear regression matching. After analyzing the data of alien workers of Chinese Household Income Project Survey (CHIPs) in 2008 carefully, we find that the job searching channels—social networks or market—have the minimal impact on the migrants’ wage or time cost on job searching if the rural migrant workers command sufficient information. It is manifested that the migrants’ wage is more influenced by individual ability, job characteristics or other factors reflecting the market mechanism rather than job searching channels. So the completeness of labor market information could contribute to improve the matching efficiency of job searching of the rural migrant workers. 
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1. Introduction
With the accelerated process of China's reform and opening up, a large number of the rural labor force have been swarming into the cities in a steady stream with the scale of hundreds of millions since the 1990s. In 2011 the number of national rural migrant workers reached 15,863 according to Statistics Bulletin of Human Resources and Social Security Development in 2011, which is released by Ministry of Human Resources and Social Security of the People’s Republic of China in June, 2012
. Because of the imperfect market and insufficient information, these rural migrant workers mostly made use of their personal relationships such as family members, relatives, friends and fellow-villagers, that is, the so-called social network channels to find a job in the city in the past
. But in recent years, this tendency declined gradually. The proportion of rural migrant workers who search the job through the employment agency or apply for a job through the labor market directly, that is, the so-called market channels increased
.
Whether the different job searching channels for rural migrant workers would affect their income? What kind of role do the social networks play actually for them in their job searching process? Is there any economic efficiency for them if they search job through social networks? There are voluminous researches in this field so far. But large divergences still exist theoretically and empirically, and clear and consistent conclusions have not been reached yet. 
In the theoretical research, since the school of New Economic Sociology, represented by Mark Granovetter, proposed social network theory, social network relations in the labor market has been studied extensively in the field of sociology. Granovetter (1973) and Lin Nan (1982) emphasized the influence of weak ties (our acquaintances) of the social network on occupational status. They believed that in the field of competition of information asymmetry, weak ties could form bridges in inter-groups to connect and pass on more sufficient information. Since weak ties make the contact to a higher status than their own level possible, it could allow job seekers to have more opportunities to get occupations with higher income. However, Bian (1997, 2001) considered that in Chinese traditional cultural background of relationalism, the role of social networks is human networks. Strong ties (close friends) provide interpersonal trust and human preference, which is more effective than those provided by weak ties in the process of the attainment of occupational status. Additionally, another theoretical framework of China’s transitional economy and uprising relationalism is proposed by Bian (2007), in which Bian hold an opinion that varying degree of the market competition and the uncertainty of the regime in the macroeconomic structure, as well as the change of the culture of relationalism, will lead to different effects of the social relations on the status attainment (Bian Yanjie, etc. 2012, pp.13-18). While these theories are not identical, the sociological research essentially consider that the individual is embedded to the network of social relations, and social relations are bound to affect people's economic behavior and behavioral outcomes, such as the income. The divergence of social scientists to the social network only lie on the difference of the conduction path of strong and weak ties, and the degree of the impact of the external environment on the effectiveness of social relations.
However, there are not inevitable logical relations between the social network relationships and the wages of rural migrant workers from economic perspective. In theories of economics, the determining mechanisms of the wage of workers can generally be summarized as the following three: The first one is determining mechanism of the wage in the external labor market, in which market wages depend mainly on the laborer's individual ability, work intensity, the market power of enterprises, the level of completeness of the market information and other factors. The second one is the reward allocation mechanism in the internal labor market. In the condition of uncertain economic environment and the information asymmetry, the enterprises will adopt different ways of incentive mechanism and risk-sharing according to the behavior of employees and the testability of behavioral outcomes, which will further affect the structure of wages and the way of payments. The third one is collective bargaining mechanism of wages. The workers’ wages will be affected by union behavior, the content of negotiations and bargaining system (Cahuc and Zylberberg, 2004). For rural migrant workers, the vast majority of them are employed in competitive labor-intensive enterprises or low-skill demanded posts, which determine the monotone of their structure of wages and the way of payments. In addition, there are no organizations to help rural migrant workers negotiate collective consultation on wages with enterprises. At the same time, Enterprises with the pursuit of profit maximization have no reason to pay higher or lower wages to rural migrant workers obtaining the job through social relations such as introduction by acquaintances than other rural migrant workers with same conditions. Thus, the wage of rural migrant workers only can be decided by the market mechanism in a competitive labor market, and will not be affected by the impact of the social network relationship, which has nothing to do with the production efficiency. 
Similar to the theoretical research, researchers have not reached an agreement on empirical results of the impact of social networks on the income of rural migrant workers. On one hand, some studies have shown a significant role of social networks to improve wages of rural migrant workers. Using the data of CHIPs in 2002, Chen (2009) found that the original migrant network significantly increased the wages of rural migrant workers in their flow from the countryside to cities. Ning Guangjie (2012) studied the selection of employment status of rural migrant workers with the data of RUMIC in 2008, and the studied workers were divided into three different kinds: self-employed workers, short-term wage earned workers and long-term wage earned workers. He found that social networks contribute to increasing the wage of self-employed workers and long-term wage earned workers. By analyzing 948 questionnaires of rural migrant workers in Beijing in 2007, Ye Jingyi and Zhou Yexin (2010) pointed out that there may be essential difference between the social capital accumulated before and after they flew into cities, and that there was no significant effect of various original social capital of rural migrant workers on their wage, while there was positive correlation between the new social capital and the wages of working in cities. Ye Jingyi (2012) utilized the questionnaire data of migrant workers in Beijing in 2009, and validated that high-level social networks have a significant positive impact on the wages of rural migrant workers, and low-level social networks do not have this effect. On the other hand, some studies have come to the conclusion that the social network has no effect on the wages of rural migrant workers. Liu Linping and Zhang Chunni (2007) found that social capital variables did not significantly affect the level of wages of rural migrant workers by the analysis of the survey data of migrant workers in the Pearl River Delta. Based on the research of the data of CHIPs in 2002, Zhang Yuan and Lu Ming (2009) found no obvious evidence showing that social networks could directly increase the wages of migrant workers by the method of instrumental variables. Zhang Yuan (2008) obtained a conclusion that social networks at the community level and the household level actually made no contribution to improving wages of rural migrant workers through an analysis of samples of 1,361 migrant workers from 10 provinces in rural China. 
However, we may discover that these studies have more or less the following deficiencies to lead their results suspect. The first problem is about the selection of proxy variables of social networks. Some researches considered the number of social relations as a proxy variable, but ignored that these social relationships were not always to be taken advantage of to search a job. Some studies surveyed social relations of the rural migrant workers in their questionnaires and use it to be proxy variables of social networks, but these social relations may not be the right social relations utilized by migrant workers when they search jobs. Secondly, some studies did not realize that rural migrant workers may have two times different flows, the initial flow from rural to urban and the re-flow from one city to another or one place to another in one city, in which the group identity and selection mechanism are different even through the same job searching channels. Furthermore, even the same searching channel has different influence on the wage due to varying matching degree between workers and positions. If these two patterns are not distinguished, the effect of social networks will be obscured. Thirdly, most studies did not take full account of the self-selection problem when analyzing the re-flow of rural migrant workers. In the process of re-flow, there are two self-selections (see Figure 1). Self-selection ① appears when the rural migrant workers choose whether to change their current jobs. Given that the decision of job transformation is related to the initial job searching channel, the matching degree of work for the first time, and the individual ability of migrant workers and other factors, workers who used different channels to search jobs in their process of the initial flow also have significant heterogeneity even they all did not change their current jobs. So the effect of social networks on wage will be estimated biasedly because of the self-selection problem caused by the reason mentioned above. When rural migrant workers have decided to change their current  jobs and have to made a decision about the job-searching channels, self-selection ② appears. Because the selection of searching channels is also associated with individual ability and the market contained more demand for job positions and larger distribution magnitude of wages as compared to social networks, rural migrant workers will get a higher probability of finding a matched position through the market. Rural migrant workers with high ability are more willing to take advantages of market channels to look for jobs in order to get higher wages. For samples who changed their jobs, just as the same as the analysis of workers who never changed their jobs, there also will be significant heterogeneity between the two groups of workers who used different channels to search jobs in their process of re-flow, which will also lead to self-selection problems and thus get a biased effect of social networks on wages.
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Figure 1：The path of mobility of the rural migrant workers and self-selection problems
The divergence both on theoretical and empirical results are not conducive to help us to deepen our understanding of the decision-making behavior of rural migrant workers, and also confused our cognition of the determining mechanism of wage in the labor market. This paper argues that the problem of whether the job searching channels will affect the income is essentially the problem of the determining mechanism of wages for rural migrant workers in the low-end competitive labor market. Because of the characteristics of rural migrant workers and the nature of the competitive labor market, wages could not be significantly affected by factors having nothing to do with the production efficiency. The phenomenon that rural migrant workers with different job searching channels got different income, which is directly observed by us or manifested by many research results, is more likely to be an appearance leaded by self-selection behavior or a biased estimation caused by inappropriate empirical analysis methods, rather than a fact. Based on the consciousness of the above problems, this paper made a clear distinction of the initial flow of rural migrant workers and the re-flow, and adopted propensity score matching methods (propensity score Matching, PSM) to evaluate the effect of job searching channels on income after the correction of self-selection bias when analyzing the data of Chinese Household Income Project Survey (CHIPs) in 2008.Additionally, this paper answered the question about the role of social network and marketing channels during the job searching for rural migrant workers and thus provided a theoretical and empirical basis for the reasonable formulation and effective implementation of labor market policy.
The rest of the paper is constituted as follows: The second part established the analytical framework of this paper, and proposed the hypothesis after discussing the mechanism of the initial flow and re-flow of rural migrant workers and the problem of self-selection bias. Then we described the methods used in this article -propensity score matching method. On the basis of a brief description of the data, variables, and assessment results, part three discussed the varying influence of job searching channels on wages for workers who once changed their jobs and workers who never changed their jobs. What was also expressed in this part was the determining mechanism about the selection of the re-flow and which channel should be utilized during the re-flow. In the fourth part, we made a robust analysis of the economic effects of job searching channels for the rural migrant workers. Firstly, the economic effect of job searching channels for rural migrant workers with different propensity score of choosing social networks is tested through stratification matching estimation. Then the effect of social networks on job searching time is estimated. The conclusion of this article is in the last part, in which the relevant policy enlightenment and the outlook for future research are also put forward on the basis of summing up the research results. 
2. The analytical framework and econometric methods
2.1 The analytical framework
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Figure 2：the sketch map of the job searching path of the rural migrant workers 
There are two flow patterns for rural migrant workers generally, one is the initial flow from the countryside to cities, and the other is the re-flow in the city or between cities (including the second flow and multiple flows). In these two flow patterns, the vast majority of migrant workers get work through social network and the market
. However, in these two flows, the group identity, selection mechanism and even the effect of the same job searching channel for rural migrant workers are obviously not the same. Figure 2 shows the relationship between job-searching channels and individual ability in the two flow patterns as well as the choices of work conversion and the income of rural migrant workers.
When flowing to cities from the countryside in their first time, the rural migrant workers did not know the urban labor market conditions, their own ability and the suitable work for themselves because of the urban-rural segmentation in China. Therefore, in such flow patterns with the background of insufficient information, rural migrant workers with an attitude of risk aversion clearly know that they would maximize their utility only when their income maximization and risk minimization come true at the same time. Under this condition, rural migrant workers holding social networks would choose to search jobs through social networks in order to minimize the opportunity cost and the risk brought by the insufficient information. But this kind of choice was neither closely related to their ability nor the matching degree with their work, which leaded to large randomness to the job selection. Migrant workers were likely to get suitable or unsuitable jobs no matter which channels they choose. Only when rural migrant workers worked in the city for a period of time, could their ability be gradually screened by the employers and ultimately gained different pays in accordance with their individual ability and the degree of job matching. If we divide the rural migrant workers into two types, the group with high ability and the group with low ability, every rural migrant worker who got a job whether through social networks or through the market would have four potential kinds of income status in the flow patterns of this article, namely: the income status of low ability and matched job, low ability but unmatched job, high ability and matched job, high ability but unmatched job.
The second mode of flow appears after a period of time of urban employment for rural migrant workers, that is, the re-flow in the same city or between cities. In this case, the rural migrant workers chose whether to convert the current job first. Then the workers chose the job searching channels if they decided to change jobs. That means two choices needed to be made by rural migrant workers who want to change jobs. In this flow, the market environment for the rural migrant workers has been very different from that of the initial flow. Compared to the initial flow, the rural migrant workers have a basic understanding not only of the labor market conditions of the city they are working in but also of their ability and the suitable kind of work for them. More importantly, the rural migrant workers start to know that the distribution of the types of work, the categories and number of positions are different in channels of social networks and in the market, and these features are better in the latter than the former. Additionally, the corresponding distribution of the income, that is, the degree of dispersion of wages is larger in the latter than in the former. Therefore, rural migrant workers decided whether to change jobs and through which channel to change work under the sufficient information in the pattern of re-flow, which is very different from the fact that they passively chose job searching channels under insufficient information in the initial flow. The choices in this process are the selection results of rural migrant workers after they explicitly forecasted the different results of income if they made different choices. This problem of self-selection bias is the focal point in this article. 
The first self-selection problem appeared in the choice of whether to change the current job. The selection was not random, but depended on the above four potential wage status of the first work. On the condition of obtaining an unmatched job, the workers would decide to change their jobs whether they are with low ability or with high ability, since they may find relatively matched jobs and get higher income. However, on the condition of obtaining a matched job, the choices of whether to change the current job will be different because of the fact that the distribution of the categories and numbers of positions and the degree of dispersion of wages are not the same in social networks and in the market. To be more specific, for rural migrant workers getting a job by social networks, those with high ability recognizing that they will gain higher income after work conversion will decide to change the current job, while those with low ability taking the possibility of getting a lower income through the market into account will not change the job. On the contrary, for rural migrant workers obtaining a job through the market, those with high ability recognizing that they will not get higher income after job conversion will not change the job, while those with low ability will be likely to change work through other job searching channels in order to strive for a higher income. 

The second self-selection problem emerged in determining the job searching channels after the decision of work conversion. Under the condition of relatively sufficient information, workers with high ability will choose to apply for a job through the market, while workers with low ability will choose to apply for a job through social networks for the same reason analyzed in the first self-selection problem. So the income of rural migrant workers actually depends on their ability and has nothing to do with their job searching channels that are only self-selection results of rural migrant workers after the prediction of their income. 
Based on the above analysis, we can draw a conclusion that the selection of job searching channels we observed is not a random act or a random assignment results, but a behavior selection result of migrant workers based on their own characteristics. There are systematic differences between the workers who choose social networks and the workers who choose the market. Therefore, the job searching channel is not an exogenous variable but a virtual endogenous variable. If we ignore the problem of self-selection bias and estimate the effect of job searching channels on the income by OLS, we may get biased and inconsistent estimated results. The effect of the social networks will be underestimated, while the effect of the market will be overestimated. For example, we may find that, for rural migrant workers who never change their jobs, the wage from the market channels is much higher than the wage from social network channels. As well as for rural migrant workers who flow again, the wage from the market channels is also higher than the wage from social network channels. Therefore, the main purpose of this paper is to solve the problem of self-selection bias and find the true effect of job searching channels on the income of rural migrant workers.
2.2 econometric methods
Now many methods have been developed to correct self-selection bias, and each has advantages and disadvantages. The method used in this article is the propensity score matching method (propensity score Matching PSM), which is often used in the international world in recent years
. PSM was first proposed by Rosenbaum and Rubin (1983), and the basic idea of this method is forming an approximate randomized experiment by constructing a counterfactual framework. So the overt bias caused by observable characteristics can be eliminated when we estimate the differences between the treatment and control group. According to the propensity score of the individual selection behavior, PSM matched the treated group and control group by weighting or other methods. This matching method reduced the multidimensional control variables to a single dimension, which is conducive to the data balance and the non-parametric estimation.
Rosenbaum, and Rubin（1983）proved that if the samples were randomly distributed under the given conditions about the propensity score, the average treatment effect on the treated( ATT) can be calculated as follows:
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Where Di is the treatment variable, and Di=1 denotes the receipt of treatment, Di=0 denotes the nonreceipt. Y1i is the outcome under the condition of Di=1, while Y0i is the potential outcome if the treated participant is under the condition of Di=0.
Rosenbaum (2002) proved that the distribution of covariant X of the samples in treated group and the control group is the same if these samples have the same propensity score. Therefore the propensity score balanced the observable differences between the treated group and untreated group. In addition, given the propensity score, whether or not to accept the treatment are independent from the observed covariates, namely, 
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, which means that, given the propensity score, the probability of being treated of each sample is the same, as in the randomized experiments. At the same time, 
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 is a testable condition. This feature allows us to be able to test whether the propensity score have successfully eliminated the imbalance of observable covariant variables between the treated group and control group. In practical we must conduct an imbalance test to covariant variables before and after the matching. If the bivariate test after matching is not significant, then we can hold that the propensity score has successfully removed the differences of observable covariates between the treated and control groups, otherwise the assessment results will represent larger error.
The first step of the propensity score matching method is to calculate the propensity score of individuals of accepting the treatment. One common method is to use logistic regression to calculate the propensity score（Dehejia and Wahba，1999）. The second step of the method is to match the treatment group and the control group by the propensity score obtained in the first step. There are two types of matching methods being commonly used in this step. The first type is 1-to-1 or 1-to-n matching, which is invented by statisticians and includes optimal matching method and greedy matching method (including nearest neighbor matching, caliper matching, and Mahalanobis metric matching etc.). The other type is propensity score analysis with nonparametric regression. It is developed by Heckman, Ichimura and Todd (1997, 1998) and has a central feature of the application of nonparametric regression to smooth unknown and possibly complicated functions. In this method, each treated participant is matched by all possible controls within a predetermined span through giving different weights for every possible control sample. According to different choices of the weight, this type of method is divided to kernel matching and local linear matching. The first method used in this paper, nearest neighbor matching within a caliper, combines the advantages of the nearest neighbor matching and caliper matching and thus for each treated participant i could select the matched untreated participant which falls into a predetermined caliper and obtain the smallest absolute difference of propensity scores between i and the untreated participants within the caliper. The second method used in this paper is local linear matching method, which has more promising sampling properties and a higher minimax efficacy(Fan,1993), and is more common in the practical application compared to kernel matching（Guo and Fraser，2010：p260）.
3. empirical results and the discussion
3.1 the description of the data 
The data used in this article is from the part of the rural migrant workers in the data of Chinese Household Income Project Survey (CHIPs) in 2008. As can be seen from Table 1 and Table 2, the workers selecting different job searching channels –the channel of social networks and the market-- present a significant population heterogeneity no matter they changed their jobs or not. Migrant workers who obtained their jobs through the market have relatively higher education and average income than migrant workers who got their jobs through social networks.

For workers who never changed their jobs, about 70 percent of them found a job through social networks. Among them workers with high school education and above accounted for about 28.8%, and their average education years and average hourly earnings (yuan) were 9.13 and 6.72 respectively. The remaining 30 percent found a job through the market. Among them workers with high school education and above accounted for about 38.5%, and their average education years and average hourly earnings were 9.76 and 7.76 respectively. The majority of these workers who got a job through social networks had lower ability and thus lower income. In contrast, the workers who took advantage of the market to find a job had relatively higher ability and thus higher income. This is consistent with the analysis above.
For workers who once changed their jobs, about 60 percent of them found a job through social networks. The proportion of high school education and above was about 28%, and the average education years and average hourly earnings were 8.92 and 6.83 respectively. The remaining 40 percent found a job through the market. Workers with high school education and above accounted for about 44.8%, and the average education years and average hourly earnings is 9.81 and 7.16 respectively. As the same of the workers with no job change, the majority of these workers who find a job through social networks had lower ability and thus lower income. In contrast, the workers who took advantage of the market to find a job had relatively higher ability and thus higher income. 
Table 1：the education and income of rural migrant workers who never changed their jobs
	
	education
	persons
	ratio
	average income per hour(yuan)
	se

	rural migrant workers who did not change their jobs
	Through the social networks
	Primary school and below
	164
	12.04
	5.31
	2.29

	
	
	junior high school
	805
	59.10
	6.62
	3.07

	
	
	high school, vocational high school and technical school
	287
	21.07
	7.31
	3.37

	
	
	Special school
	65
	4.77
	6.72
	3.18

	
	
	Junior college and above
	41
	3.01
	10.10
	5.26

	
	
	observations
	1362
	100.00
	6.72
	3.25

	
	
	Average education
	9.13
	
	
	

	
	Through the market
	Primary school and below
	51
	8.47
	5.49
	3.08

	
	
	junior high school
	319
	52.99
	7.69
	3.39

	
	
	high school, vocational high school and technical school
	134
	22.26
	8.26
	3.89

	
	
	Special school
	50
	8.31
	7.76
	3.51

	
	
	Junior college and above
	48
	7.97
	9.33
	4.35

	
	
	observations
	602
	100.00
	7.76
	3.66

	
	
	Average education
	9.76
	
	
	


Resource: the analysis according to the data of CHIPs in 2008.
Table 2：the education and income of rural migrant workers who once changed their jobs
	
	education
	persons
	ratio
	average income per hour(yuan)
	se

	rural migrant workers who changed their jobs
	Through the social networks
	Primary school and below
	224
	14.20
	5.83
	2.68

	
	
	Junior high school
	913
	57.89
	6.74
	3.24

	
	
	high school, vocational high school and technical school
	311
	19.72
	7.31
	3.49

	
	
	Special school
	84
	5.33
	7.61
	3.35

	
	
	Junior college and above
	45
	2.85
	8.72
	4.93

	
	
	observations
	1577
	100.00
	6.83
	3.51

	
	
	Average education
	8.92
	
	
	

	
	Through the market
	Primary school and below
	84
	8.55
	5.55
	2.19

	
	
	Junior high school
	458
	46.64
	6.66
	3.13

	
	
	high school, vocational high school and technical school
	280
	28.51
	7.76
	3.71

	
	
	Special school
	81
	8.25
	7.70
	3.72

	
	
	Junior college and above
	79
	8.04
	9.03
	5.24

	
	
	observations
	982
	100.00
	7.16
	3.60

	
	
	Average education
	9.81
	
	
	


Resource: the same as Table 1.
3.2 the description of variables
One explanatory variable in the article is the average wage per hour, which can be calculated by a formula of monthly wage / (weekly working hours*30/7). Then we use the log of average wage per hour in the empirical analysis in order to correct the skewness of income distribution as well as to reduce the interference of extreme values. Another explanatory variable is the time of job searching, which is measured by days.
We assumed the variable SN standing for the job searching channel when estimating  the propensity score p. SN equals to 1 if the sample used social networks to get the current job, and equals to 0 if the sample used the market. In other words, in this analysis, the migrant workers seeking jobs through social networks belong to the treatment groups, while the migrant workers seeking employment through the market channels belong to the control group. In addition, the covariates included variables of the head of household, marital status, gender, age, years of education, health status, domicile, working places, experience before going out, reason of migration, access to information sources, the channel of initial flow, whether have relatives in work place or not, serving years, industry category, the nature of the enterprise, the nature of the labor contract, the scale of enterprise and other relative characteristic variables about the individual, family, region and enterprises. 
3.3 the empirical results of the effect of job searching channels on income
3.3.1 rural migrant workers who once changed their jobs
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Figure 3：the common support region of the treated group and the control group for workers who once changed their jobs

Table 3: the balance test before and after matching for the wage evaluation of rural migrant workers who once changed their jobs
	variables
	The whole
	Stratification matching after balance(Caliper=0.25*sd)

	
	Before balance
	After balance（Caliper=0.1）
	1/4
	2/4
	3/4
	4/4

	Drelationship
	0.000
	0.590
	0.702
	0.302
	0.189
	0.880

	Dmarriage
	0.000
	0.295
	0.746
	0.828
	0.931
	0.503

	Dexperience
	0.000
	0.583
	0.735
	0.204
	0.452
	0.451

	Edu
	0.000
	0.563
	0.149
	0.263
	0.486
	0.517

	Dregister
	0.567
	0.242
	0.016
	0.609
	0.439
	0.326

	Dplacenow
	0.000
	0.361
	0.103
	0.744
	0.093
	0.552

	Drelative
	0.078
	0.789
	0.237
	0.803
	0.362
	0.760

	Firstsn
	0.000
	0.383
	0.314
	0.213
	0.503
	0.285

	Dsex
	0.523
	0.720
	1.000
	0.494
	0.598
	0.922

	Age
	0.000
	0.159
	0.428
	0.458
	0.074
	0.085

	Dhealth
	0.177
	0.560
	1.000
	0.786
	0.736
	0.121


Table 4: the effect of job searching channels on wages of rural migrant workers (ATT) who once changed their jobs 
	methods
	ATT
	T value

	2SLS
	-0.1773***
	-3.05

	local linear matching
	0.0133
	0.89

	nearest neighbor matching within a caliper（0.25SD=0.1966）
	0.0200
	0.14

	nearest neighbor matching within a caliper（Caliper=0.1）
	     0.0030
	0.14


Notes：①The standard deviation used to calculate the t value is obtained by the bootstrappig method.；②*** manifested that the result is statistical significant in the level of 1%. 
Now we firstly analyze the rural migrant workers who once changed their jobs. The treated group and control group have a relatively large common support region for matching, which can be learned from the distribution of the propensity score in Figure 3. We also conduct a balance test on the difference between these two groups for each covariate before and after matching and find that there is statistically significant difference for the vast majority of covariates before matching but that no significant difference for all the covariates exists after matching. This indicates that the propensity score has successfully removed the difference of observable covariates between the treated group and the control group.
Table 4 shows the estimation results of the effect of job searching channels for rural migrant workers who once changed their jobs by several different methods. The method of 2SLS ignoring the self-selection bias indicated that compared to the market, social networks have an obvious negative effect on the income of workers and this effect was of statistical significance in the level of 1%. But after eliminating the overt bias by the method of propensity score, both the local linear matching method and the nearest neighbor matching within a  caliper method estimated a small value of ATT, which is not significant statistically, either. It is manifested that job searching channels will not affect the income of rural migrant workers who once changed their jobs. The income difference we observed in the description of the data basically come from the self-selection bias leaded by the heterogeneity of workers who use the social networks and workers who take advantage of the market, especially the education and other capacity factors.

3.3.2 the rural migrant workers who never changed their jobs
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Figure 4：the common support region of the treated group and control group for workers who never changed their jobs

Now, we focus our attention on the rural migrant workers who never changed their jobs after they flew to the city. What can be learned from the distribution of the propensity score in Figure 4 is that the common support region of the treatment group and the control group is relatively narrow compared to the region of migrant workers who once changed their jobs. We can recall the analysis about Figure 2 and remember that for those workers with matched jobs, the samples choosing social networks to search jobs rather than the market are probably those with low ability, while the samples choosing the market rather than social networks are probably with high ability. Therefore, these workers have stronger heterogeneity between the treatment group and the control group compared to the workers who once changed their jobs, and thus have less samples that can be matched. 
Table 5: the effect of job searching channels on wages of rural migrant workers (ATT) who never changed their jobs 

	methods
	ATT
	value


	2SLS
	   -0.2212***
	-3.45

	local linear matching
	-0.0382
	-1.20

	nearest neighbor matching within a caliper
	 -0.0530*
	-1.77


Notes：①The balancing property is satisfied. ②The standard deviation used to calculate the t value is obtained by the bootstrappig method.；③***, **, * manifests that the result is statistical significant in the level of 1%, 5%, 10% respectively. 
Table 5 shows the estimation results of the effect of job searching channels for rural migrant workers who never changed their jobs. Just like the analysis of workers who once changed their jobs, the method of 2SLS ignoring the self-selection bias displays that compared to the market, social networks have an obvious negative effect on the income of workers and this effect is of statistical significance in the level of 1%. But after eliminating the overt bias by the method of propensity score, the nearest neighbor matching within a caliper method obtained a negative effect, which is of statistical significance in the level of 10%. But it is obvious that the level of statistical significance and the magnitude of the effect are lower than the results of 2SLS. The value of ATT estimated by the linear regression matching method is also small and not of statistical significance, which shows that the effect of job searching channels on the income of rural migrant workers who never changed their jobs is small
.  
4. robust tests 
4.1 the results of stratification matching for workers who once changed their jobs
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Figure 5: the estimated values of four groups for rural migrant workers who once changed their jobs
Since the propensity score matching method can only eliminate the overt bias but could do nothing to the hidden bias and there may be unobservable systematic differences between the rural migrant workers who used the different job searching channels, we made a further analysis to workers who once changed their jobs in order to test the robustness of the results. 
The workers who once changed their jobs were divided into four groups according to the estimated propensity score, ranked from low scores to high scores. The ATTs of the four groups estimated by local linear matching method can be seen in Figure 5. The ATTs of the first three groups are all very small, although the ATT of the last group which are most likely to seek jobs through social networks is relatively large. It is indicated that job searching channels have no significant effect on the income of the rural migrant workers. Additionally, the income gradually tends to fall with the improvement of the propensity score for both groups. All of this manifests that the two groups choosing different job searching channels have unobservable different characteristics, and these characteristics are related to the income positively or negatively. 
4.2 the effect of job searching channels on job searching time
Table 6: the balance test before and after matching for the job searching time evaluation of rural migrant workers who once changed their jobs
	variables
	The whole 

	
	Before balance
	After balance（Caliper=0.1）

	Drelationship
	0.000 
	0.735

	Dmarriage
	0.000 
	0.272

	Dexperience
	0.000 
	0.583

	Edu
	0.000 
	0.578

	Dregister
	0.567 
	0.266

	Dplacenow
	0.000 
	0.445

	Drelative
	0.078 
	0.894

	Firstsn
	0.000 
	0.355

	Dsex
	0.523 
	0.758

	Age
	0.000 
	0.153

	Dhealth
	0.177 
	0.518


Table 7: the effect of job searching channels on job searching time of rural migrant workers (ATT) who once changed their jobs 
	methods
	ATT
	T value

	2SLS
	-6.7315**
	-2.25

	local linear matching
	-0.8324
	  -0.8775

	nearest neighbor matching within a caliper（0.25SD=0.1966）
	      -1.4584
	-1.47

	nearest neighbor matching within a caliper (caliper=0.1)
	      -1.1143
	-1.08


Notes：①The standard deviation used to calculate the t value is obtained by the bootstrappig method.；②** manifests that the result is statistical significant in the level of 5%.
Despite the basic conclusion of this article is that job searching channels almost have no impact on the income of rural migrant workers, the workers who searched a job through social networks may have lower opportunity costs of job searching caused by information asymmetry and inadequacy and may find a job faster than those through other channels. In this case, rural migrant workers with relatively low incomes may take advantage of social networks to search jobs. So, this paper goes further to analyze the influence of job searching channels on job searching time for rural migrant workers. 
After the balance test on the difference between the treatment group and control group for each covariate before and after matching (see Table 6), we can find that there is statistically significant difference for the vast majority of covariates between these two groups before matching but that no significant difference for all the covariates exists after matching. This indicates that the propensity score has successfully removed the difference of observable covariates between the treatment group and the control group. The effect of job searching channels for rural migrant workers who once changed their jobs on the job searching time is shown in Table 7. The method of 2SLS ignoring the self-selection bias came to a conclusion that compared to the market, social networks could obviously reduce the job searching time of re-flow. But the ATTs estimated by both the methods of local linear matching and the nearest neighbor matching within a caliper were not statistically significant, although the value of the ATTs were negative. We can made a conclusion that the job searching channels do not have too much impact on the job searching time of re-flow even after eliminating the overt bias. This may be related to the way of in-service job searching before the re-flow. Generally speaking, the rural migrant workers always started to search a new job before they quit the current job. 
5.the conclusion and the suggestion of policies
This paper estimated the effect of job searching channels on the income and the job searching time after correcting the self-selection bias, and conducted a robust test based on the difference of determining mechanisms between the initial flow and the re-flow of the rural migrant workers. In this paper, the problem of self-selection bias is analyzed carefully and corrected by two methods of propensity score matching (PSM) , nearest neighbor matching within a caliper and local linear matching. Empirical analysis is made in this article by using the data of rural migrant workers of Chinese Household Income Project Survey (CHIPs) in 2008, and presents some conclusions. Firstly, for migrant workers who once changed their jobs, the ATT is small and not significant after the elimination of the overt bias, which is consistent with the ATT results of the estimation by stratification matching. It is indicated that the job searching channels will not affect the income of these workers during the process of re-flow. Secondly, for migrant workers who never changed their jobs, the ATT is reduced significantly after the elimination of the overt bias, and the level of statistical significance became lower. In addition, the effect of the job searching channels for migrant workers on job searching time is minimal, which may be the result of that the rural migrant workers will not quit the current job until they get a new one. Social networks make no contribution to shortening job searching time for the rural migrant workers either.
It is manifested that the income of the rural migrant workers is more influenced by individual ability, job characteristics or other factors reflecting the market mechanism rather than job searching channels in the low-end of a competitive labor market. The corporations pursuing profit maximization have no reason to pay different wages to rural migrant workers from the market because of factors unrelated to productivity. However, since channels of the market contain more information compared to the channels of social networks, applying for jobs through the market with relatively sufficient information will undoubtedly help to improve the matching efficiency for rural migrant workers. This result enlightens us that promoting the competition and improving the information in the labor market are primary means to improve the income of rural migrant workers. With the sound of the labor market mechanism, the influence of social networks and other non-market factors will become smaller and smaller, which also applies to the superior labor market. It is just due to the presence of the monopoly and non-competitiveness in the superior labor market that social networks have large room for rent-seeking. 
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� The website of Ministry of Human Resources and Social Security of the People’s Republic of China is http://www.mohrss.gov.cn/.


� The Research Report of Rural Migrant Workers（edited by the research group of State Council Research Office, 2006）manifested that the ratio of the rural migrant workers who got a job by social networks in the year of 2004 is 65.0%, which is conveyed by Ministry of Human Resources and Social Security of the People’s Republic of China. The ratio is 56.8%, which is conveyed by Ministry of Agriculture of the People’s Republic of China. And the ratio is 65.3%, which is conveyed by National Bureau of Statistics of China. 


� According to the convey of Ministry of Human Resources and Social Security of the People’s Republic of China,among the conveyed rural migrant workers in 2007, there are 34.7% of them who searched jobs through social networks, and 32.9% through the labor market such as Professional intermediaries. While there are 78.6% of enterprises who recruited rural migrant workers through the labor market (edited by Cai Fang, 2007, pp.17). For rural migrant workers conveyed in 2010, the ratio of workers who searched jobs through social networks and the market are 33.9% and 22.5%, respectively (edited by Cai Fang, 2010). In addition, the data of rural migrant workers from 6 provinces in China convey by Center for Labor Economics & Public Policy Studies (LEPP) of Zhejiang University in 2010 manifested that the ratio of the workers who seek jobs through the labor market by themselves reached 27.3%.


�In this paper, obtaining a job through personal relationships such as family members, relatives, friends and fellow-villagers, through market related relationships such as direct employment, commercial employment agency and the recruitment and through government related relationship such as the arrangement of the government, employment agency and the employment service station of the government are defined as the channel of social networks, the market and the government, respectively. Due to the very low proportion of migrant workers applying for a job through government channels, only two types of job-searching channels, that is, channels of social networks and the market will be inspected in the following analysis. 


� For further details about the PSM, please refer to Rosenbaum and Rubin（1983），Heckman et al.（1997），Guo and Fraser（2010）。


� Due to 1-to-1 matching, the sample attrition of the nearest neighbor matching within a caliper is relatively more than the local linear matching, in which each treated participant is matched by all possible controls within a predetermined span.
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