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UNIVERSITY OF OSLO

DEPARTMENT OF ECONOMICS

Exam: ECON4135 - Applied statistics and econometrics, fall 2008
Date of exam:  Wednesday, November 26, 2008
Time for exam: 9:00 a.m. – 12:00 noon
The problem set covers 3 pages 

Resources allowed:

· All written and printed resources, as well as calculators, are allowed 

Grades given: A (best), B, C, D, E and F, with E as the weakest passing grade.

Solutions in arial font
Background: Before 1960 very few non-Western people immigrated to Norway. In 2007 we had 28278 immigrants from Pakistan, and also large immigrant populations from Sweden (24527), Iraq (21418), Somalia (19656), Denmark (19090), Poland (18834), Vietnam (18783), Bosnia (15667), Iran (14662) and Turkey (14546). 
New immigrants tend to be rather poor. As time goes by they are more or less assimilated into the Norwegian society. Is this the case also with respect to poverty so that the probability of being poor declines by year since immigration towards that for otherwise similar native Norwegians? We will focus on immigrants from Asia including Turkey in working age (16 – 68), but with students excluded.
Who should be categorized as poor in Norway? People live in households, and poverty might be defined from household income and composition. A household is in this context defined as those registered to live in the same home (postal address). OECD use the following scale to account for economies of scale within households:  a value of 1 is assigned to the first household member, of 0.7 to each additional adult and of 0.5 to each child. The total household income (wage + capital income + income from self employment +  transfers such as welfare, old-age pension, unemployment benefits, child allowance, and student grants, according to the national tax registry) is then divided by the scaled value for the household, and this ratio is called the equivalence income of each person in the household. This is done for all Norwegians in the frame (of working age, not under education) and the national median is calculated. An individual is categorized as poor if its equivalence income is below 50% of the national median. We shall use this definition of poverty.
In 1997, 2.2% of native Norwegians were poor, while the fraction was 20.9% among immigrants from Asia. The immigrant group was however different from the native group with respect to age, education and other variables. The question at issue is then:  is the probability of an immigrant being poor converging to that for an otherwise identical native Norwegian as the length of the immigrant’s stay in Norway extends?
The question has been studied by logistic regression on the total Norwegian population in 1997, separately for native Norwegians and (first generation) immigrants from Asia. The result is given in Table 1 below. The variables Age (in years since birth) and number of years since migration YMS . Quadratic terms for these two variables are also included. The other covariates (not in italic) are dummy variables
1. Let 
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 be the probability of an immigrant (from Asia) with attribute vector x being poor, while 
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is the corresponding probability for a native Norwegian. Explain why one should not expect the percentage poor among immigrants and native Norwegians to be equal even in the case 
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The percentage poor in a population is the unconditional probability of a randomly selected person being poor. The probabilities 
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 are the conditional probabilities of poverty given 
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 is the stochastic vector of attributes, with densities 
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respectively. The distribution of 
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is expectedly different in the two populations, with immigrants being less educated, having less command of the Norwegian language, knowing the rules and institutions in Norway less, etc. The unconditional probability for immigrants is 
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, and correspondingly for native Norwegians. The difference in attribute distribution is likely to make 
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2. There are basically three categorical variables in the regression, gender, household type and education, see Table 1. Identify the dummy variables related to each of the three categorical variables. What are the characteristics of a person scoring zero on all the 13 dummy variables?
Gender: Female. Gender reference = Male
Household: Couple, child under 7 (years of age); Couple, child 7+; Single mother, child under 7; Single mother, child 7+; Single father; other household type, not couple. Household reference = Couple without children
Education: Middle school or less; Education after high school; College/University first degree; College/University second degree; Education not available. Education reference: High school.
A reference person, scoring zero on all dummy variables, is a man with high school education and living only with spouse and without children in the household.

3. Make approximate 95% confidence intervals for the logistic regression coefficients for the dummy variable College/University second degree for both native Norwegians and immigrants from Asia. Is there a significant difference between these two parameters? 
The sample is large, and the confidence interval based on the normal distribution, 
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, should be good. For native Norwegians: (-0.625, -0.505), and for immigrants the 95% confidence interval for the coefficient of the dummy variable College/University second degree is (-0.585, -0.301). The two regression estimators are independent, and the standard error for their difference is 
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, and the two-sided t-test is 1.56. We conclude that the p-value for testing the null hypothesis: “The effect on the probability of being poor of having College/University second degree education on poverty is the same for native Norwegians and immigrants” is 0.12. There is thus no significant difference between the two parameters, even at level 0.1. 
4. How does education affect the probability of poverty, according to Table 1? Write a short text where you explain the logistic regression model, and interpret the results regarding the effect of education on the probability of poverty.  
The effect of education on the poverty probability has the same broad pattern among native Norwegians and immigrants. The pattern is that the linear predictor 
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 as estimated by the linear regression coefficients in Table 1 is decreasing in Education when the categories for Education are ordered from bottom to top as Education not available; Middle school,…,College/University second degree. The regression estimates of the related dummy variables are in fact for both groups ordered by size in the reverse order (the only exception is for the estimates for higher education for native Norwegians, with second degree having a higher estimate than first degree). The estimated probability of being poor  is by the assumed logistic model 
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, which is an increasing function of 
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. The broad pattern is thus that the probability of being poor decreases with amount of education for native Norwegians as well as for immigrants, other attributes kept constant
The difference between the two groups is partly that the benefit (reduced probability of being poor) from having high school is larger for immigrants than natives (where most people have high school if they do not get in trouble in adolescence), and partly that Education not available relative to high school is worse for natives.

5. Calculate from Table 1 the estimated probability of poverty for a 50 year old native Norwegian male with high school education living with his wife but with no others in the household. What is the corresponding probability of an immigrant from Asia that came to Norway at the age of 20?
For a native Norwegian, 
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, and the estimated probability of being poor is 
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. For an immigrant from Asia that came 30 years ago the corresponding numbers are 
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6. The variables 
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 and 
[image: image23.wmf]2

YSM

 are both statistically in-significant (give the p-values for testing each of the coefficients being zero separately) for immigrants from Asia. One might therefore consider dropping these two terms from the logistic regression. Why would this be silly in the present context? 
Yes, silly! The aim is to see how well immigrants assimilate into the Norwegian society, specifically with respect to earnings and (lack of) poverty – by the length of their residency in the country. To remove the variable that measures the length of residency, and thus the amount of exposure to the Norwegian society would destroy the study. 

It would however be interesting if it is found that 
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has little or now impact on the poverty probability. This can however not be concluded from the fact that the t-test for both the linear and the quadratic terms individually fail to reject the hypothesis of no effect, say at 5% level of significance. Due to (the expectedly) high correlation between 
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, the two regression estimators are correlated and only an F-test or the like for testing the joint hypothesis of both regression parameters are zero will do. 
7. Calculate the estimated probabilities of poverty for a 50 year old male immigrant from Asia with high school education living with his wife but with no others in the household, given that he came to Norway 1, 10, 20 and 30 years ago. Is there support in the results (Table 1) for concluding that immigrants from Asia integrate out of poverty? 
The estimated linear predictor is, as in point 5, 
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 and the estimated logistic probability of poverty follows. The results are in the following table. The immigrants from Asia seems to assimilate out of poverty, but only to a very limited degree. They are not at age 50 coming anywhere near a similar native Norwegian with respect to probability of being poor, however long they have stayed and worked in Norway.

  YSM  1.000  10.000  20.000  30.000

y.hat -1.670  -1.785  -1.924  -2.075

p.hat  0.158   0.144   0.127   0.112

8. Discuss threats to validity in the present study. Could for example differences in family and clan relations between native Norwegians and immigrants from Asia be a problem?  (Many immigrants send money to relatives back home. Economic transfers might be more frequent between immigrant relatives not living in the same household (by SSB definition) than between native Norwegians.) Not all immigrants stay in Norway. If the decision to stay in Norway each year is taken on the basis of the household income of the person, would that be a problem? Discuss!

There are many social processes that are relevant to discuss here. Whether it is pertinent to measure poverty by a binary response variable as is done in here, could also be discussed – but not here. Immigrants from Asian countries such as Pakistan, Sri Lanka, Iraq, Iran, Turkey and Vietnam, have family and clan relations that by and large are wider than in the very homogeneous native Norwegian society. One thing is that many of our immigrants send money to relatives in their homeland. These means are recorded as income to the immigrant household, income that is foregone. Thus, spendable income is less than recorded – and propensity for poverty (less than 50% of median income) larger. On the other hand, it is possible that there also is transfer of money between immigrant households in Norway, from the well to do to their poorer relatives. This will not be captured in the income statistics, and would tend to reduce real poverty among immigrants. Quite a few immigrants chose to move on after a shorter or longer stay in Norway. Some move back to their mother country, others move to other western countries (UK, USA, Germany,…). Speculating a bit, I would guess that those moving on to other western countries are doing rather well. My reason to think so is that immigrants that find it hard to join the Norwegian work force will at least learn the Norwegian social support system. This competence is not as easily transferred as working skills, and it might be found to be valuable for the immigrants not doing so well in the Norwegian labour market. It is actually also possible that the same holds for immigrants that back-migrate to their mother country. The immigrants in the study were all residing in Norway in 1997. They constitute a selection of all those that have immigrated to Norway in previous years. Relative to this larger population, the immigrants present in 1997 might not be a representative selection; it is at least not a randomized sample. If my speculations are sound, the immigrants present at the time of response, 1997, tend to do worse with respect to earning than those that moved on. I would thus get a positive bias in probability of poverty among immigrants to Norway from the material behind Table 1.
Table 1. Separate linear logistic regression results (by maximum likelihood) for native Norwegians and immigrants from Asia for probability of being poor in 1997. Numbers in parentheses are standard errors. 
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	Natives
	Asian

	Intercept
	-0.2388

(0.0695)
	-0.5527
(0.1582)

	Age
	-0.1589
(0.0034)
	-0.0651

(0.0073)
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	0.00165
(0.00004)
	0.00086
(0.00009)

	Female
	0.0406
(0.0069)
	-0.0376
(0.0142)

	Single
	0.8306
(0.0258)
	0.8239
(0.0792)

	Couple, child under 7
	-0.2476
(0.0270)
	0.1519
(0.0755)

	Couple, child 7+
	-1.1367
(0.0289)
	0.1859
(0.0769)

	Single mother, child under 7
	1.0337
(0.0337)
	-0.2719
(0.1130)

	Single mother, child 7+
	-0.1218
(0.0330)
	0.2082
(0.1007)

	Single father
	-0.5816
(0.0538)
	0.0358
(0.1420)

	Other household type, not couple
	1.0034
(0.1560)
	-0.4441
(0.4806)

	Middle school or less
	0.0770
(0.0792)
	0.5696
(0.0460)

	Education after high school
	-0.2285
(0.0230)
	-0.2128
(0.0601)

	College/University first degree
	-0.6389
(0.0245)
	-0.4172
(0.0580)

	College/University second degree
	-0.5652
(0.0307)
	-0.4430
(0.0723)

	Education not available
	1.4524
(0.0275)
	0.6652
(0.0292)

	Years since migration (YSM)
	
	-0.0121
(0.0071)
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	-0.00006
(0.00024)

	Number of observations n
	1 337 022
	36 583
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