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Research Background 

Source: http://www.globalpost.com/dispatches/globalpost-

blogs/rights/china-finds-creative-ways-address-income-inequality 

• Defining internal migration in 

China 

• people who currently reside in 

one place but have their 

household registration in 

another county (city or district) 

and have left their registered 

residence for more than 6 

months. 

• 274 million rural migrant 

workers in 2014, the majority of 

them have urban destinations. 

They help to fuel China’s 

skyrocketing growth in the past 

30 years.  
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Four categories of inter-provincial migration: 

According to 2010’s census data, 261 million total 

migrants in 2010, and among them 86 million are 

inter-provincial migrants, with 930 migration 

streams (population movement from an origin to a 

destination) formed. 

• Rural-urban migration stream (44.24%)  

• Rural-rural migration stream (29.97%) 

• Urban-rural migration stream (3.42%) 

• Urban-urban migration stream (22.38%) 
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Rural and urban household income disparity: 
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• Regional income inequality and 

migration 
• regional income disparity is the main 

reason for internal migration (Ye, Wang 

et al., 2013).  

• internal migration plays a significant 

role in shaping regional inequality 

(Jenicek, 2010).  

• it has not been done to analyse the 

relationship between different migration 

streams simultaneously. 

Literature review 
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• Gravity model in modelling migration in China 
• gravity models have been the most popular models to 

predict migration flows (Fan, 2005), and its extended 

forms have much potential in explaining migration 

(Christian and Braden, 1966; Claeson, 1969; Johnston, 

1970; Ginsberg, 1972).  

• in contrast, studies using it to directly model China’s 

internal migration flows are relatively scarce (Fan, 2005).  

• it has not been done to use segment rather than total 

populations to analyse specific migration flows. 

• it has not been done to include rural-urban income 

disparity rather than GDP to analyse internal migration. 

Literature review 
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• How does inter-provincial migration 

change between 2000 and 2010?  

• How origin/destination segment rural 

and urban populations, affect different 

inter-provincial migration streams 

differently? 

• How origin/destination rural/urban 

incomes affect different migration 

streams differently? 

Main Research Questions 
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Data 

Chinese national censuses in 2000 and 

2010  

• Short form data and long form data (10% 

sampling of the whole population).  

• 930 inter-provincial migration streams are 

formed in each year’s short form data, 

being used to investigate upon the 

longitudinal change from 2000 to 2010.  

• 897 inter-provincial migration streams, 

with detailed rural/urban origin and 

destination information in 2010’s long 

form data, are used to analyze the 

relationship between different migration 

streams simultaneously.  
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Data 

China Statistical Yearbook in 2001 and 

2011  

• the average per capita income for urban and 

rural households on the provincial level. 

• regional-specific price deflators instead of a 

common deflator for all provinces.  
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Variables 

Dependent variables units Independent variables units 

interprovincial migration 000s persons 
origin-destination 

distance 
000s m 

urban-rural migration 00s persons 
origin urban 

population 
000,000s persons 

rural-urban migration 00s persons 
origin rural 

population 
000,000s persons 

rural-rural migration 00s persons origin urban income 000s yuan 

urban-urban migration 00s persons origin rural income 000s yuan 

destination urban 

population 
000,000s persons 

destination rural 

population 
000,000s persons 

destination urban 

income 
000s yuan 

destination rural 

income 
000s yuan 
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China 

Autonomous 
regions 

Cities 

Counties 

 Towns 

Townships 

Villages 

Provinces 

Cities 

Counties 

Towns 

Townships 

Villages 

Municipalities 

Districts 

Sub-districts 

Special 
administrative 

regions 

Districts 

Sub-districts 

Hierarchy of China’s administrative units 

Calculation of Dependent Variables 
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Methods 

Gravity Model of Migration 

•When migration itself is directly modelled, gravity model is 

quite special as it could incorporate both origin and 

destination factors into the model.  

Linear regression 

•It is used to predict the value of one response from a set of 

predictors, i.e., interprovincial migration in 2000 and 2010. 

Multivariate Linear Regression 

•Analysis of the relationship between different migration 

streams simultaneously in 2010. 
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The Extended and Enhanced Gravity Model of Migration 

• The extended and enhanced form of the gravity model, 

 

 

Where, 
• 𝑘, a1, a2, b1, b2, 𝑐, f1, f2, g1 𝑎𝑛𝑑 g2,are parameters; 

• 𝑚𝑖𝑗 is migration flow between place i and place j; 

• 𝑝𝑖𝑟 and 𝑝𝑖𝑢 are the rural and urban population of origin 𝑖; 
• 𝑝𝑗𝑟 and 𝑝𝑗𝑢 are the rural and urban population of destination 𝑗; 

• 𝐼𝑖𝑟 and 𝐼𝑖𝑢 are the rural and urban household income per capita 

of origin 𝑖; 
• 𝐼𝑗𝑟 and 𝐼𝑗𝑢 are the rural and urban household income per capita 

of destination 𝑗; 
• 𝑑𝑖𝑗 is distance between place i and place j.  

 
-China’s internal migration is highly directional and economically driven (Fan, 

2005). 

𝑚𝑖𝑗 = k
𝑝𝑖𝑟

𝑎1𝑝𝑖𝑢
𝑎2𝑝𝑗𝑟

𝑏1𝑝𝑗𝑢
𝑏2

𝑑𝑖𝑗
𝑐 𝐼𝑖𝑟

𝑓1𝐼𝑖𝑢
𝑓2𝐼𝑗𝑟

𝑔1𝐼𝑗𝑢
𝑔2 

Methods - Gravity Model of Migration 
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Taking logs on both sides – model used in this study 

𝑙𝑜𝑔 𝑚𝑖𝑗 =

𝑙𝑜𝑔𝑘 + a1𝑙𝑜𝑔 𝑝𝑖𝑟 + a2𝑙𝑜𝑔 𝑝𝑖𝑢 + b1𝑙𝑜𝑔 𝑝𝑗𝑟 + b2𝑙𝑜𝑔 𝑝𝑗𝑢 −

c𝑙𝑜𝑔 𝑑𝑖𝑗 + f1𝑙𝑜𝑔 𝐼𝑖𝑟 + f2𝑙𝑜𝑔 𝐼𝑖𝑢 + g1𝑙𝑜𝑔 𝐼𝑗𝑟 + g2𝑙𝑜𝑔 𝐼𝑗𝑢 

-Adding economic inequality in the equation - China’s internal 

migration is largely economic-induced; 

-Decomposing total population into segmented urban/rural 

populations in the model - more relevant in migration studies in 

developing countries; 

-Taking log on both sides - the mathematical assumption that 

migration flows have a Poisson distribution. 

Methods - Gravity Model of Migration 
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Results 

• Adjusted R2 for 2000 

interprovincial 

migration is 0.143; 

• Adjusted R2 for 2010 

interprovincial 

migration is 0.192; 

• The result shows that 

the linear regression 

model without taking 

logs on variables 

could not explain 

interprovincial 

migration very well. 

 

Model comparison – linear regression models without taking logs 



16 23 June 2016 

Results 

• 2000 interprovincial 

migration model 

(Model 1), adjusted R2 

is 0.653; 

• 2010 interprovincial 

migration model 

(Model 2), adjusted R2 

is 0.737; 

• both of the linear 

regression models 

predict the dependent 

variables significantly 

well, indicating the 

models are statistically 

precise and could 

explain interprovincial 

migration in 2000 and 

2010.  

2000 and 2010 comparison - short form data & enhanced and extended gravity model 
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Results 

2000 and 2010 comparison – short form data & enhanced and extended gravity model 

Where, 

• 𝑀2000 is the number of migrants from origin province’s rural to destination 

province’s urban areas in 2000; 

• 𝑀2010 is the number of migrants from origin province’s rural to destination 

province’s urban areas in 2010. 

𝑀2000 = 21.117 × 𝑝𝑜𝑟
0.943 × 𝑝𝑜𝑢

0.166 × 𝑝𝑑𝑟
0.017 × 𝑝𝑑𝑢

0.636 × 𝐼𝑜𝑟
0.492 × 𝐼𝑜𝑢

−1.118 × 𝐼𝑑𝑟
0.155 × 𝐼𝑑𝑢

2.002 × 𝑑−1.096 

𝑀2010 = 1.725 × 𝑝𝑜𝑟
0.669 × 𝑝𝑜𝑢

0.480 × 𝑝𝑑𝑟
−0.330 × 𝑝𝑑𝑢

0.942 × 𝐼𝑜𝑟
0.104 × 𝐼𝑜𝑢

−1.715 × 𝐼𝑑𝑟
−1.437 × 𝐼𝑑𝑢

4.327 × 𝑑−1.002 
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Results 
2000 and 2010 comparison – Changes in interprovincial migration for every time’s increase in 

dependent variables in 2000 and 2010 

Note: *** denotes p<0.001, ** represents p<0.01, and * symbolises p<0.05. 
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Results 

• Model 3, urban-urban 

migration stream, 

adjusted R2 = 0.718; 

• Model 4, urban-rural 

migration stream, 

adjusted R2 = 0.566; 

• both multivariate 

linear regression 

models predict the 

dependent variables 

significantly well 

(p=0.0000). 

Migration stream comparison – 2010 long form data & multivariate linear regression 
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Results 
Migration stream comparison – 2010 long form data & multivariate linear regression 

• Model 5, rural-urban 

migration stream, 

adjusted R2 = 0.711; 

• Model 6, rural-rural 

migration stream, 

adjusted R2 = 0.634; 

• both multivariate 

linear regression 

models predict the 

dependent variables 

significantly well 

(p=0.0000). 
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Results 

 

𝑀𝑢𝑢 = 2.666 × 𝑝𝑜𝑟
0.160 × 𝑝𝑜𝑢

0.635 × 𝑝𝑑𝑟
−0.438× 𝑝𝑑𝑢

1.037 × 𝐼𝑜𝑢
−2.258 × 𝐼𝑜𝑟

1.119 × 𝐼𝑑𝑢
3.738 × 𝐼𝑑𝑟

−1.420 × 𝑑−0.854 

 

𝑀𝑢𝑟 = 8.534 × 𝑝𝑜𝑟
0.120 × 𝑝𝑜𝑢

0.804 × 𝑝𝑑𝑟
0.213× 𝑝𝑑𝑢

0.249 × 𝐼𝑜𝑢
−1.491 × 𝐼𝑜𝑟

−0.067 × 𝐼𝑑𝑢
2.417 × 𝐼𝑑𝑟

−0.890 × 𝑑−1.045 

 

𝑀𝑟𝑢 = 4.236 × 𝑝𝑜𝑟
1.361 × 𝑝𝑜𝑢

−0.071 × 𝑝𝑑𝑟
−0.219× 𝑝𝑑𝑢

0.687 × 𝐼𝑜𝑢
−3.535 × 𝐼𝑜𝑟

1.012 × 𝐼𝑑𝑢
4.455 × 𝐼𝑑𝑟

−1.084 × 𝑑−0.991 

 

𝑀𝑟𝑟 = 2.202 × 𝑝𝑜𝑟
0.954 × 𝑝𝑜𝑢

0.316 × 𝑝𝑑𝑟
0.036× 𝑝𝑑𝑢

0.586 × 𝐼𝑜𝑢
−0.951 × 𝐼𝑜𝑟

−1.046 × 𝐼𝑑𝑢
3.457 × 𝐼𝑑𝑟

−0.938 × 𝑑−1.302 

 

Where, 

• 𝑀𝑢𝑢 is the number of migrants from origin province’s urban to destination 

province’s urban areas; 

• 𝑀𝑢𝑟 is the number of migrants from origin province’s urban to destination 

province’s rural areas; 

• 𝑀𝑟𝑢 is the number of migrants from origin province’s rural to destination 

province’s urban areas; 

• 𝑀𝑟𝑟 is the number of migrants from origin province’s rural to destination 

province’s rural areas. 

 

 

Migration stream comparison 
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Results 

Migration stream comparison – Comparison of parameters and changes in the dependent 

variable for every time’s increase in all the independent variables in different migration stream models 

  Parameter   Changes in dependent variable 

  Model 3 Model 4 Model 5 Model 6 Model 2   Model 3 Model 4 Model 5 Model 6 Model 2 

  
urban-urban 

stream 

urban-rural 

stream 

rural-urban 

stream 

rural-rural 

stream 

interprovinci

al migration 
  

urban-urban 

stream 

urban-rural 

stream 

rural-urban 

stream 

rural-rural 

stream 

interprovinci

al migration 

              
origin urban 

population 
0.635*** 0.804*** -0.071 0.316* 0.480***   1.553 1.746 0.952 1.245 1.395 

origin rural 

population 
0.160* 0.120 1.361*** 0.954*** 0.669***   1.117 1.087 2.569 1.937 1.590 

destination 

urban 

population 

1.037*** 0.249* 0.687*** 0.586*** 0.942***   2.052 1.188 1.610 1.501 1.921 

destination 

rural 

population 

-0.438*** 0.213* -0.219* 0.036 -0.330***   0.738 1.159 0.859 1.025 0.796 

distance -0.854*** -1.045*** -0.991*** -1.302*** -1.002***   0.553 0.485 0.503 0.406 0.499 

origin urban 

income 
-2.258*** -1.491*** -3.535*** -0.951 -1.715***   0.209 0.356 0.086 0.517 0.305 

origin rural 

income 
1.119*** -0.067 1.012** -1.046** 0.104   2.172 0.955 2.017 0.484 1.075 

destination 

urban 

income 

3.738*** 2.417*** 4.455*** 3.457*** 4.327***   13.343 5.341 21.933 10.981 20.070 

destination 

rural income 
-1.420*** -0.890** -1.084** -0.938* -1.437***   0.374 0.540 0.472 0.522 0.369 
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• China’s internal migration is so highly directional and 

economic-induced that rural/urban segment populations are 

very responsive to China’s inter-provincial migration.  

• The (average) effect of rural/urban segment populations is 

markedly big, and regional income disparity in development 

is an increasingly significant factor, while distance gradually 

falls in prominence from 2000 to 2010.  

• In analysing 2010’s migration streams, urban income is 

playing a predominant role among the four categories of 

regional income; urban-rural migration stream has the 

steepest distance decay, while rural-urban migration stream 

has the least steep one.  

Conclusions 
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Thank you! 

  

Any Questions? 
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The Original Gravity Model of Migration 

 The original form of the gravity model, 

 

 

Where, 
• k is the parameter; 
• 𝑚𝑖𝑗is migration flow between place i and place j; 
• 𝑝𝑖 is the population in origin place i; 
• 𝑝𝑗 is the population in destination place j; 
• 𝑑𝑖𝑗is distance between place i and place j, or represents friction of 

distance. 

 

-The original gravity model takes little account of the directional 

movement of migration: 

 for instance,  

 

𝑚𝑖𝑗 = k
𝑝𝑖𝑝𝑗

𝑑𝑖𝑗
2  

𝑚𝑖𝑗 = k
𝑝𝑖𝑝𝑗

𝑑𝑖𝑗
2 = 𝑚𝑗𝑖 

Methods - Gravity Model of Migration 
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The General Gravity Model of Migration 

• The general form of the gravity model, 

 

 Where, 
• a, b, c and k are parameters; 
• 𝑚𝑖𝑗is migration flow between place i and place j; 
• 𝑝𝑖 is the population in origin place i; 
• 𝑝𝑗 is the population in destination place j; 
• 𝑑𝑖𝑗is distance between place i and place j. 

 

-Distance does not necessarily follow the inverse-square law; 

-Populations in two different locations do not necessarily have the same impact on 

the magnitude of migration, namely a does not necessarily equal to b or 1. 

 

-The general gravity model takes little account of other socio-economic 

factors other than total population, such as income. 

𝑚𝑖𝑗 = k
𝑝𝑖

𝑎𝑝𝑗
𝑏

𝑑𝑖𝑗
𝑐  

Methods - Gravity Model of Migration 
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The Extended Gravity Model of Migration 

• The extended form of the gravity model, 

 

 

Where, 
• a, b, c, k, f and g are parameters; 
• 𝑚𝑖𝑗 is the number of migrants from origin i to destination j; 

• 𝑝𝑖  and 𝑝𝑗 are the population in origin i and destination j; 
• 𝐼𝑖 and 𝐼𝑗 are the income in origin i and destination j; 
• 𝑑𝑖𝑗is distance between place i and place j. 

 

-Inclusion of the economic factor into the model, i.e. origin and destination 

income. 

 

-This extended gravity model takes little account of rural-urban divide. 

𝑚𝑖𝑗 = k
𝑝𝑖

𝑎𝑝𝑗
𝑏

𝑑𝑖𝑗
𝑐 𝐼𝑖

𝑓
𝐼𝑗

𝑔
 

Methods - Gravity Model of Migration 


