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Appendix B. Testing of various hypotheses
Cf. the list of variables from Table A1. Below we suppress the footnotes related to person and time  
Let us define the following 14×1 column vector Z of the x-variables which in the empirical application will be assumed to have a fixed value, Z0:



The vector with the fixed values is given by:



These assumptions mean that we in the application will consider females who are 35 years old in either 2016 or 2017. She will be assumed to have a short university education. Furthermore, she will be allowed to be either an employee or an individual outside the labor force.  When it comes to family situation, she is assumed either to be single or to be married with children. Thus implicitly, we assume


and 



Let in the following the upper-case letters I, S and N denote, respectively, immigrants, secondary generation individuals (with immigrant background) and natives. 

We may now write the probabilities of the three outcomes as:







where is the 19×1 vector of parameters relevant for individuals in group g and I, S, N denote immigrants, second generation and natives, respectively.
Testing hypothesis H1a: Immigrants are more likely to emigrate than natives
We test the following 8 sub-hypotheses (SH1a) listed in Table B1.

Table B1. Sub-hypotheses related to hypothesis H1a
	SH1a
	Null hypothesis
	Alternative hypothesis

	1
	

	


	2
	

	


	3
	

	


	4
	

	


	5
	

	


	6
	

	


	7
	

	


	8
	

	




Thus, in SH1a_1 the null hypothesis is that a rural married immigrant female with children who is an employee has a higher probability of emigrating than a corresponding native female. In SH1a_2 the null hypothesis is that a rural married immigrant female with children who is outside the working force has a higher probability of emigrating than a corresponding native female. In SH1a_3 the null hypothesis is that am urban married immigrant female with children who is an employee has a higher probability of emigrating than a corresponding native female. In SH1a_4 the null hypothesis is that an urban married immigrant female with children who is outside the working force has a higher probability of emigrating than a corresponding native female. In SH1a_5 the null hypothesis is that a rural single immigrant female who is an employee has a higher probability of emigrating than a corresponding native female. In SH1a_6 the null hypothesis is that a rural single immigrant female who is outside the working force has a higher probability of emigrating than a corresponding native female. In SH1a_7 the null hypothesis is that an urban single immigrant female who is an employee has a higher probability of emigrating than a corresponding native female.  In SH1a_8 the null hypothesis is that an urban single immigrant female who is outside the working force has a higher probability of emigrating than a corresponding native female.
Next, we comment on how (for instance) SH1a_1 is tested. 






[bookmark: _Hlk178514787]Let and be the estimated probabilities of respectively  and . Let  and 


be the estimated variances of the two estimated probabilities. They are both calculated using the delta method. Since there are two independent samples, made up by immigrants and natives, there are no correlation between and . We can therefore construct the test statistic 

,
which we will take to be standard normally distributed. Using a test level of 5 percent SH1a_1 will be rejected if T1a is less than -1.645.
Testing hypothesis H1b: Rural and urban immigrants do not differ significantly with respect to emigration
We test the following 8 sub-hypotheses (SH) listed in Table B2.
Table B2. Sub-hypotheses related to hypothesis H1b
	SH1b
	Null hypothesis
	Alternative hypothesis

	1
	

	


	2
	

	


	3
	

	


	4
	

	




Thus, in SH1b_1 the null hypothesis is that a single rural and urban female immigrant who are outside the work force have the same probability of emigrating. In SH1b_2 the null hypothesis is that a single rural and urban female immigrant who are employees have the same probability of emigrating. In SH1b_3 the null hypothesis is that a rural and urban female who both are married with child(ren) and who are outside the work force have the same probability of emigrating. In SH1b_4 the null hypothesis is that a rural and urban female who both are married with child(ren) and employees have the same probability of emigrating.
As an example, let us show how we test SH1b_1




Let and be the estimated probabilities of respectively and  We employ the following test statistic

.



To obtain the denominator we utilize the delta method. This requires the use of the estimated covariance matrix of The test statistic is assumed to be standard normally distributed. Hence, we reject H0 if exceeds 1.96.
Testing hypothesis H2a: Immigrants are more likely to emigrate than individuals from the second generation of immigrants
From a technical point of view this situation is analogous to the one related to the H1a hypotheses. We just replace natives with individuals from the second generation of immigrants. 
Testing hypothesis H2b: Second generation individuals are more likely to emigrate than natives
From a technical point of view this situation is analogous to the one related to the H1A hypotheses. We just replace immigrants with individuals from the second generation. 
Testing hypothesis H2c: Rural and urban second-generation individuals do not differ significantly with respect to emigration
From a technical point of view this situation is analogous to the one related to the H1b hypotheses. We just replace immigrants with individuals from the second generation. 
Testing hypothesis H3: Rural natives have lower probability of emigrating than correspond urban ones
From a technical point of view this situation is to some extent analogous to testing the H1b hypothesis. The test static is derived in the same way, but since we in this case conduct a one-sided test we reject, at the 5 per cent level, if the z-statistic exceeds 1.645.  
Testing hypothesis H4: Rural immigrants have a higher probability of internal migration than corresponding urban immigrants
We test the following 4 sub-hypotheses (SH4) listed in Table B3.

Table B4. Sub-hypotheses related to hypothesis H4
	SH4
	Null hypothesis
	Alternative hypothesis

	1
	

	


	2
	

	


	3
	

	


	4
	

	




Thus, in SH4_1 the null hypothesis is that a single rural female immigrant who is outside the labor force employee has a higher probability of internal migration than a corresponding urban immigrant. In SH14_2 the null hypothesis is that a single rural female immigrant who is an employee has a higher probability of internal migration than a corresponding urban immigrant.  In SH4_3 the null hypothesis is that a married rural female with children and who is outside the labor force has a higher probability of internal migration than a corresponding urban individual. In SH4_4 the null hypothesis is that a married rural female with children and who is an employee has a higher probability of internal migration than a corresponding urban individual.
Next, we comment on how (for instance) SH4_1 is tested. 




Let and be the estimated probabilities of respectively  and We employ the test statistic

,

where the denominator is estimated by the delta method for which purpose the estimated covariance matrix of is required. The test statistic in T4 is assumed to be standard normally distributed. Using a test level of 5 per cent SH4_1 will be rejected if T4 is less than -1.645. 
Testing hypothesis H5: Rural second-generation individuals have a higher probability of internal migration than corresponding urban second-generation individuals
From a technical point of view this situation is analogous to the one related to the H4 hypothesis. We just replace immigrants with individuals from the second generation.
Testing hypothesis H6a: The difference in probability of internal migration between a rural and an urban native is less than a corresponding difference for an immigrant.  
The following four sub-hypotheses are given in Table B5.

Table B5. Sub-hypotheses related to hypothesis H6a
	SH6a
	Null hypothesis
	Alternative hypothesis

	1
	

	


	2
	

	


	3
	

	


	4
	

	




[bookmark: _Hlk179113917]Thus, in SH6_1 the null hypothesis is that the difference in the probability of internal migration between rural and urban single females who are out of the work force is equal or less than the corresponding difference for immigrant females. In SH6_2 the null hypothesis is that the difference in the probability of internal migration between rural and urban single female employees is equal or less than the corresponding difference for immigrant females. In SH6_3 the null hypothesis is that the difference in the probability of internal migration between rural and urban females who are married with child(ren) and out of the work force is equal or less than the corresponding difference for immigrant females. Lastly, in SH6_4 the null hypothesis is that the difference in the probability of internal migration between rural and urban female employees who are married with child(ren) is equal or less than the corresponding difference for immigrant females.
We employ the following test statistic: 

,


where, as an example, , 


and 



and  Note that the two differences in the numerator are stochastically independent. The two estimated variances in the denominator are both obtained by using the delta method such that bothand are required. The test statistic T6a is assumed to be standard normally distributed. We here consider a one-sided hypothesis and reject H0 if the absolute value of T6a exceeds 1.645. 

Testing hypothesis H6b: The difference in probability of internal migration between a rural and an urban native is less than a corresponding difference for a second-generation individual
Testing this hypothesis is analogous to testing the H6b hypothesis. One just replaces immigrants by second-generation individuals.

Appendix C. Test results
Table C1a. Testing the one-sided hypothesis that immigrants have larger probability of emigration than natives. z-statisticsa 
	Centrality
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	5* (rural)
	Employee
	Married with child(ren)
	40.76
	No rejection

	5* (rural)
	Out of labor force
	Married with child(ren)
	44.23
	No rejection

	1 (urban)
	Employee
	Married with child(ren)
	40.41
	No rejection

	1 (urban)
	Out of labor force
	Married with child(ren)
	48.05
	No rejection

	5* (rural)
	Employee
	Single
	45.50
	No rejection

	5* (rural)
	Out of labor force
	Single
	51.49
	No rejection

	1 (urban)
	Employee
	Single
	54.49
	No rejection

	1 (urban)
	Out of labor force
	Single
	63.27
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the z-value is lower than -1.645.




Table C1b. Testing the two-sided hypothesis that rural (from Centrality 5*) and urban immigrants (from Centrality 1) have equal probabilities of emigration. z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	2.46
	Rejection at 5 percent test level

	Out of labor force
	Married with children
	2.19
	Rejection at 5 percent test level

	Employee
	Single
	0.96
	No rejection

	Out of labor force
	Single
	0.29
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the absolute value of the z-value exceeds 1.96.

Table C2a. Testing the one-sided hypothesis that immigrants have larger probability of emigration than individuals from the second generation. z-statisticsa 
	Centrality
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	5* (rural)
	Employee
	Married with children
	2.62
	No rejection

	5* (rural)
	Out of labor force
	Married with children
	6.32
	No rejection

	1 (urban)
	Employee
	Married with children
	4.51
	No rejection

	1 (urban)
	Out of labor force
	Married with children
	13.03
	No rejection

	5* (rural)
	Employee
	Single
	10.82
	No rejection

	5* (rural)
	Out of labor force
	Single
	17.34
	No rejection

	1 (urban)
	Employee
	Single
	22.80
	No rejection

	1 (urban)
	Out of labor force
	Single
	35.48
	No rejection


aWe assume that the individual is a female of 335 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the z-value is lower than -1.645.

Table C2b. Testing the one-sided hypothesis that individuals from the second generation have larger probability of emigration than natives. z-statisticsa 
	Centrality
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	5* (rural)
	Employee
	Married with children
	2.76
	No rejection

	5* (rural)
	Out of labor force
	Married with children
	2.67
	No rejection

	1 (urban)
	Employee
	Married with children
	6.55
	No rejection

	1 (urban)
	Out of labor force
	Married with children
	5.60
	No rejection

	5* (rural)
	Employee
	Single
	2.64
	No rejection

	5* (rural)
	Out of labor force
	Single
	2.54
	No rejection

	1 (urban)
	Employee
	Single
	6.04
	No rejection

	1 (urban)
	Out of labor force
	Single
	5.05
	No rejection


aWe assume that the individual is a female of 335 years with short university education and that the period is 2016-2017. Rejection at the 5 percent test level requires that the z-value is lower than -1.645.


Table C2c. Testing the two-sided hypothesis that rural (from Centrality 5*) and urban second- generation individuals (from Centrality 1) have equal probabilities of emigration. z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	-0.658
	No rejection

	Out of labor force
	Married with children
	-0.634
	No rejection

	Employee
	Single
	-0.906
	No rejection

	Out of labor force
	Single
	-0.857
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the absolute value of the z-value exceeds 1.96.


Table C3. Testing the one-sided hypothesis that rural natives (from Centrality 5*) have lower probability of emigrating than urban natives (Centrality 1). z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	-31.85
	No rejection

	Out of labor force
	Married with children
	-30.51
	No rejection 

	Employee
	Single
	-34.86
	No rejection

	Out of labor force
	Single
	-33.73
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the z-value is lower than -1.645.

Table C4. Testing the one-sided hypothesis that rural immigrants (from Centrality 5*) have a higher probability of internal migration than urban immigrants (from Centrality 1). z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	40.08
	No rejection

	Out of labor force
	Married with children
	40.05
	No rejection 

	Employee
	Single
	41.39
	No rejection

	Out of labor force
	Single
	41.73
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the z-value is lower than -1.645.

Table C5. Testing the one-sided hypothesis that second generation rural individuals (from Centrality 5*) have a higher probability of internal migration than second generation urban individuals (from Centrality 1). z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	10.62
	No rejection

	Out of labor force
	Married with children
	10.42
	No rejection 

	Employee
	Single
	11.46
	No rejection

	Out of labor force
	Single
	11.20
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the z-value is lower than -1.645.
Table C6a. Testing the one-sided hypothesis that the difference in probabilities of internal migration between a rural (Centrality 5*) and an urban native (from Centrality 1) is less than a corresponding difference for an immigrant. z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	-35.21
	No rejection

	Out of labor force
	Married with children
	-34.23
	No rejection

	Employee
	Single
	-34.56
	No rejection

	Out of labor force
	Single
	-34.77
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the absolute value of the z-value is higher than 1.645.

Table C6b. Testing the one-sided hypothesis that the difference in probabilities of internal migration between a rural (Centrality 5*) and an urban native (from Centrality 1) is less than a corresponding difference for a second-generation individual. z-statisticsa 
	Labor market status
	Familiy situation
	z-value
	Conclusion from test

	Employee
	Married with children
	-10.23
	No rejection

	Out of labor force
	Married with children
	-9.92
	No rejection

	Employee
	Single
	-10.92
	No rejection

	Out of labor force
	Single
	-10.52
	No rejection


aWe assume that the individual is a female of 35 years with short university education and that the period is 2016-2017. Rejection at the 5 per cent test level requires that the absolute value of the z-value is higher than 1.645.
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