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Answer to Exercise 1: Job Submission Syntax 
 
1. Create a program that will allow you to fill in the following tables: 

Continuous variables # observations Mean Min Max 

Entire 
sample 

casenum 59,010 12424.77 1 24988 

 ppnum 59,010 3.10 1 65 

 page 59,010 37.98 0 99 

 pgwage 59,010 6,341.00 0 1,047,130 

 pgwtime 59,010 121.94 0 20,137.11 

Adults page 45,546 46.96 16 99 

 pgwage 45,546 8,210.15 0 1,047,130 

 pgwtime 45,546 157.89 0 20,137.11 

Children page 13,464 7.57 0 15 

 

Categorical variables Entire Sample Adults Children 

psex # obs = -1 0 0 0 

 # missing obs 0 0 0 

 % female 52 53 49 

pmart # obs = -1 0 0 0 

 # missing obs 0 0 0 

 % never married 43 26 100 

prel # obs = -1 0 0 0 

 # missing obs 0 0 0 

 
# household 
heads 

24,988 24,988 0 

peduc # obs = -1 13,464 0 13,464 

 # missing obs 0 0 0 

 
# individuals still 
in ft education 2,041 2,041 0 

 
2. Use the information from your output to answer the following questions: 

a. How many persons are in the sample? ____59,010 

b. What percent are female? ___51.94% 

c. What percentage of children has ever been married? _______0% 

d. How many heads of households are children? ________0 

e. How many adults (aged 16 or over) are there in the sample? ____45,546 
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f. How many children are in full-time education?  Explain.  

There are no children assigned the value of peduc indicating that they are in full-time 

education.  Instead, all children in this sample are coded as -1.  The value of -1 is used when 

the individual does not belong to the universe of those individuals (the subsample) who are 

asked the question.  In this case, only adults (16 or older) are asked about completed 

education, so peduc is always -1 for children, and never -1 for adults.  (Note that if an adult 

did not answer or was not asked the question, that person would be coded as missing, rather 

than -1.) 

3. Use the documentation on the LIS web site to explain why the values of pgwage and pgwtime 
differ. 

 
The Variable Definition List  explains that, with the exception of pgwtime and pnwtime, all 

income variables are recorded in annual amounts (see cell H257).  It also states that pgwtime 

contains gross wages for the unit of time (less than a year) that can be most accurately measured 

in the original data (cell H260).  The Lissification tables tell you that in the UK, this measure is 

weekly gross income.  By looking at the Contents (column G) of pgwage and pgwtime, you can 

see what constitutes gross income.  In the case of UK99, the contents of both these variables are 

the same.  This can be verified by calculating pgwage/pgwtime, which equals 52 for everyone 

with valid information. 

 
Comments: 

�  File composition 
�  There are 59,010 observations of the identifier, casenum, which gives us the total sample 

size (number of persons in this case); 
�  Without opening the household-level files, we can get the total number of households in the 

sample by looking at the number of household heads (prel=1).  In the UK in 1999, there are 
24,988 household heads.  In many cases, you can also find the number of households by 
looking at the maximum value of casenum (which here is also 24,988).  If these two values 
differ, then some of the original households have been removed from the main file and have 
been included in the shadow file instead.  (See to Luxembourg Income Study (LIS)� LIS 
Policy on the Treatment of Missing Information for a discussion about shadow files. 

�  Remember that the income variables are the nominal value of the national currency. 

�  Married variable 
�  As of Wave V, pmart is always coded as 2 if married and 1 if not married  If more detailed 

marital information is given by the data provider, never married will be coded as 1 and other 
marital information (e.g., divorced, separated, widowed, cohabitation) are given codes 
above 2.  If information about cohabiting status is provided separately from the questions 
about civic status, that information can be found only in pparsta and prel. 

�  Please be aware that a head with a cohabiting partner could be coded in pmart as single (if 
never civically married).
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Answer to Exercise 2: Using Weighted Statistics to Approximate Population Values 
 
1. Create a program that will allow you to fill in the following table: 

 Unweighted Weighted 

All adults 8,210 8,363 Mean 
Wages Adult wage earners 16,484 16,360 

All adults 0 955 Median 
Wages Adult wage earners 13,605 13,513 

 

2. Use the information from your output to answer the following questions: 

a. How many sample participants report 0 wages?________________45,546 - 22,685 = 22,861 

b. How many in the population have 0 wages?________45,074,922 – 23,042,053 = 22,032,869 

c. What do the weighted and unweighted estimates of median earnings for all adults tell us 

about the 1999 UK sample and population?  

For this dataset, unweighted results are much lower than the weighted ones. This means that 

individuals with lower (or no) earnings are over-represented in the sample.  The sample 

(person) weight corrected for this by giving those individuals a lower weight. The 

unweighted result gives the average for the survey sample, not the UK average in 1999. 

 
Comments: 

�  The unweighted median earnings for all adults is 0.  This means that over half the adult sample 
does not receive a wage.  However, the weighted median earnings reveal that more than half the 
adult population receives earnings.  (Although, given the low value, it would appear to be not 
much more than half.)  Keep in mind that pgwage does not include self-employment income and 
that young adults (16 and over) who are still in school and not working are also included as 
having 0 earnings. 

�  Size of Population 
�  Datasets “inflate to the population” when the weight for each unit in the sample is equal to 

the number of units he/she represents in the population.  (A “unit” could be a household or 
an individual.)  In other words, the average weight multiplied by the sample size gives the 
total population in the country. 

�  In some datasets, the average weight is equal to 1.  In this case, the average weight 
multiplied by the sample size gives the total sample size. 

For country-specific information on weighting, click the country you wish to view under 
Luxembourg Income Study (LIS) on the LIS web site; then click on Weighting procedures. 

�  The person-level LIS weight is pweight.  In some cases pweight is given directly by the data 
provider and is the inverse of the probability of the individual being included in the sample.  In 
cases where pweight is not provided (e.g., most household surveys), pweight for each member 
in the household is equivalent to the household weight, hweight.  
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Answer to Exercise 3: Using Subroutines to Simplify Submissions Involving Several Datasets  
 
1. Create a program that will allow you to fill in the following table: 

 Employment Income Self-employment Income 

UK99 13,513 10,400 

US00 25,000 12,500 

ES00 2,030,004 2,125,000 

MX00 NA 14,400 

 
2. Use the information from your output to answer the following questions: 

a. Which country had the highest median wages from employment? 

Because incomes are expressed in national currencies, it is not possible to compare values 
directly. 

b. Explain the results for employment income in Mexico. 

Gross wages and salary are not available for Mexico.  Only net wages and salary are 
included.  

 
Comments: 
�  Please note that all the results are given in nominal terms and in national currency.  In order to 

make a direct comparison, convert these values to a common currency with the use of exchange 
rates (or PPPs) and deflators. LIS leaves it up to the researcher to choose the exchange rates 
and/or deflators that are best suited to his/her purpose. 

�  Gross and net wages are separated into pgwage and pnwage to ensure that you are not trying to 
compare two different concepts of income. 
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Answer to Exercise 4: Gender  
 

1. Create a program that will allow you to fill in the following table: 

UK99 US00 
 

Males Females Males Females 

Percentage of individuals with 
positive earnings 
(pgwage+pself) 

11,359,337 / 
13,906,081 
= 81.7% 

9,429,261 / 
13,906,112 
= 67.8% 

60,066,557 / 
66,098,374 
= 90.9% 

53,819,001 / 
68,821,548 
= 78.2% 

Average total earnings 
(working-aged population) £ 19,101 £ 8,543 $ 44,133 $ 22,062 

Average total earnings 
(working population) £ 23,384 £ 12,599 $ 48,565 $ 28,212 

Gender earnings gap 
(working-aged population) 

19,101 / 8,543 = 2.24 44,133 / 22,062 = 2.00 

Gender earnings gap 
(working population) 

23,384 / 12,599 = 1.86 48,565 / 28,212 = 1.72 

 

2. Use the information from your output to answer the following questions: 

a. Which country had the largest gender earnings gap? 

Both measures of the gender earnings gap show that the UK has the largest difference 

between male and female earnings.  The differences in both countries, however, are quite 

large.  If you consider the entire working-aged population, men bring in more than twice the 

earnings of women in both countries.  The difference between countries narrows slightly 

when looking at the working population (as does the earnings gap, itself), but men continue 

to make significantly more than women. 

b. What can you conclude about the inequality in earnings across gender from this exercise? 

There is not enough information from this exercise to make broad conclusions about 

earnings inequality.  While female employment is high in both countries, we have not 

looked at whether employment among females differs from males in meaningful ways: 

full-time v. part-time; full-year v. part-year; occupation, etc. 

 
Comments: 

�  Please note that this exercise examines only individual earnings and allocation of earnings (and 
other income) among household members is not considered.  Income gender analysis becomes 
much more demanding and requires many more assumptions about the allocation of total 
household income when other household members are present. 

�  It is interesting to note that the earnings gap is lower when the employment rate is higher.  
While a two-country statistical snapshot does not provide enough information to draw 
conclusions, these types of summary statistics often provide researchers with new questions to 
investigate. 
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Answer to Exercise 5: Children 
 
1. Create a program that will allow you to fill in the following table: 

  SE00 US00 

Count of households in sample: 

 # households 14,491 49,633 

 # households with children 
3,480 + 534 = 

4,014 
16,486 

Weighted percentage of all households with: 

 head couples 
23.46 + 19.17 + 

3.24 = 45.9 56.2 

 single women heads 
24.78 + 4.82 + .88 

= 30.5 27.6 

 single men heads 
22.35 +.95 + .36 = 

23.7 
16.2 

 coupled parents 19.2 25.2 

 single mothers 4.8 6.1 

 single fathers 1.0 1.1 

 

2. Use the information from your output to answer the following questions: 

a. Which country has the highest percentage of coupled households? 

In the US, 56.2 percent of the households are coupled, compared to 45.9 percent in Sweden. 

b. Which country has the highest percentage of single-parent households? 

In the US, 7.2 percent of the households are single-parent households, compared to 

5.8 percent in Sweden. 

 
Comments: 

�  Note that the proportion of coupled households is higher in the US.  This is most likely because 
an individual is only coded as a partner in Sweden if they are married or have registered for 
partnership status, whereas couples in the US include cohabiting partners.  Nevertheless, most 
households with children are in coupled households, which may mean that cohabiting partners 
in Sweden marry or register their partnership status when a child is imminent, or coupled 
households are more likely to have children.  Be sure to check the documentation for each 
country to make sure you are clear about the information provided in the LIS variables.  

�  Beware that pparsta assumes that the children of the head are the children of the head’s spouse.  
While this assumption may be valid for some analyses, you may need dig deeper if, for 
example, you are trying to connect motherhood to labor force status.  (See pclfs and pcare for 
employment and leave status.) 
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Answer to Exercise 6: Education 
 
1. Create a program that will allow you to fill in the following table: 

US00 LU00 IT00 
 

Educ 
Level Males Females Males Females Males Females 

low 20.3 19.2 30.4 45.2 57.9 63.3 

medium 49.0 51.0 36.4 28.2 33.6 29.6 
Percent of 
total 
population  high 30.7 29.8 26.1 19.0 8.5 7.1 

low 14.8 11.9 26.0 32.8 47.7 33.0 

medium 50.6 52.1 39.1 34.9 41.3 50.4 

Percent of 
wage 
earning 
population  high 34.6 36.0 34.4 31.8 11.0 16.7 

low 17,744 10,364 883,626 514,064 23,334 17,142 

medium 33,026 20,215 1,204,372 681,842 28,717 22,112 

Average 
wage of 
wage 
earners high 64,344 35,711 1,747,091 1,107,552 40,286 27,220 

low 
� med 86% 95% 36% 33% 23% 29% 

Returns to 
education med 

� high 95% 77% 45% 62% 40% 23% 

low 1.7 1.7 1.4 

medium 1.6 1.8 1.3 Gender 
wage gap 

high 1.8 1.6 1.5 
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2. Use the information from your output to answer the following questions: 

a. Which country has the highest educational returns?  

The US has the highest returns to education for both genders at all education levels. 

b. Which country has the highest gender wage gap? 

The US and Luxembourg have very similar gender wage gaps.  High-educated US women 

have a slight disadvantage over their Luxembourg counterparts, but middle-educated women 

are slightly better off in the US. 

 
Comments:  

�  Please note that education was not recoded for some countries in certain years.  Check 
documentation on-line (lissification tables and descriptives) for more precise information about 
education levels. 

�  Please note that in the results above, the percentage of population by level of education may not 
add up to 100% because the category educ =9 (missing or not defined) was not included in the 
table, but was included in the calculations. 

�  The education composition across countries varies considerably.  (Italy has the least-educated 
population of the three countries chosen for this comparison.) 

�  In all countries, wage earners are more educated than the total population. 

�  As expected, wages increase with the level of education, but to a different extent in each 
country.  In the US, returns to education are substantially higher than in Luxembourg or Italy. 

�  Net versus Gross wages 
�  Please note that, even when considering exchange rates (or PPPs), it is not possible to 

directly compare the level of wages between countries that report either net or gross wages.  
In these cases, it is only possible to compare ratios.  Even then, a progressive taxation 
system might affect the ratios.  If high wage earners (i.e., the most-educated) face higher tax 
rates than low earners, the returns to higher education will be lower than if the returns had 
been measured using gross wages.  The higher gross returns, therefore, are partly offset by 
higher taxes. 

�  Be careful when interpreting the “standardised” results. 
�  This result could be due to the way education was initially recorded in the original survey 

and then standardised in LIS.  For example, it could be that in Italy “low education” actually 
means a much higher level than either in the US or Luxembourg. 
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Answer to Exercise 7: Calculating Employment Rates 
 
1. Create a program that will allow you to fill in the following table: 

  US00 DE00 
strict definition 
(clear employment attachment) 

65.5% 59.5% 
At present 
(any work)  broad definition 

(any employment attachment) 
65.5% 59.7% 

strict definition 
(clear employment attachment) 

NA 40.3% At present 
(main 
activity) broad definition 

(any employment attachment) 
NA 49.3% 

strict definition 
(clear employment attachment) 

61.6% 51.0% During the 
calendar 
year (main 
activity) 

broad definition 
(any employment attachment) 

64.1% 51.9% 

 
2. Use the information from your output and/or the documentation to answer the following 

questions: 
a. Explain the difference in employment rates between the strict and broad definitions in the 

US for any work at present. 
 

In the US, there is no difference between the strict and broad definitions of employment.  

This is because there is no ambiguous employment (i.e., no observations in the 900 

category). 

 
b. Explain the difference between the employment rates in Germany for those presently at 

work and those whose present main activity is work. 
 

Those presently at work include all individuals who worked at all, even if just for one hour.  

Those in occasional and marginal employment are not considered to be mainly employed 

and are not included in the employment rate using main activity status. 

 
Comments:  

�  As expected, the employment rate is much higher if employment is defined as any work (pclfs) 
than if it is defined as the main activity held (pcmas or pumas). 

�  Be sure to look at the Value Labels and read the Comments/Warnings in the Lissification tables!  
This is where you will find information about the 900 category. 

�  In most cases, the difference between the strict definition and the larger one in pclfs is minor 
or non-existent.  Determining whether an individual held a job in a specified period is fairly 
straightforward and the 900 category is reserved for truly marginal cases. 

�  More ambiguity arises when defining primary activity (pcmas and pumas).  This happens 
most often when questions about primary activity focus on employment.  In some surveys, 
questions about non-employment are only asked of those who were not employed in pclfs, 
so those who appear to have marginal attachment to the labour force (e.g., part-time or 
irregular workers), but who have specified no other activity are coded in the 900s.  
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Answer to Exercise 8: Calculating Unemployment Rates 
 
1. Create a program that will allow you to fill in the following table: 
 

Unemployment rate, at present UK99 DE00 
Strict definition:   
 ILO unemployed .046 .045 
 Registered unemployed .027 .081 
Broader definition:   
  All unemployed .051 .085 
 All unemployed & other non-workers who are potentially unemployed .062 .088 

 
2. Use the information from your output and/or the documentation to answer the following 

questions: 
 

a. Which is the most comparable rate across the two datasets? 
ILO unemployment is most comparable.  Both countries provide specific information about 

the components of ILO employment and unemployment. 

b. Why does unemployment fall in the UK when using registered unemployment rather than 
ILO unemployment, but rise in Germany? 
In the UK, registration at the employment service is broken into two categories: job seekers 

and those claiming National Insurance benefits.  In Germany, there is only one category of 

registration.  It is possible that some of those registered as unemployed in Germany are 

actually non-employed, but the level of detail that is available in the UK is not present in 

Germany.  It may also be that there are more benefits to registering as unemployed in 

Germany than in the UK, so that more unemployed will register. 

 
Comments:  

�  As expected, the unemployment rate increases substantially when going from the strict ILO 
definition to the gradually broader definitions. 

�  Be careful when comparing those rates across datasets! The large definition of all unemployed 
for DE00 refers, besides to the registered and ILO unemployed, to all people who have defined 
themselves as such, or who have said they were actively seeking for job; in the UK, there is no 
measure of self-declared unemployment and registered unemployment is restricted to a very 
specific subset of those who register at the employment service.  

�  Similarly, the broadest unemployment definition (including those who may potentially be 
unemployed) may vary considerably from dataset to dataset.  In Germany, it includes 
discouraged workers and those with some vague intent of working in the future, as well as those 
who were previously unemployed, but were receiving sickness or maternity benefits during the 
reference week.  In the UK, it includes discouraged workers and those in work or training 
through the employment service. 

�  When comparing LM variables across datasets with the use of the semi-standardised codes, look 
very carefully at the country-specific documentation in order to interpret the results. 
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Answer to Exercise 8x: Calculating Labour Force Participation Rates 
 
1. Create a program that will allow you to fill in the following table: 
 

Labour Force Participation rate UK99 DE00 
Strict definition:   
 Clear employment; ILO unemployed .792 .830 
 Clear employment; ILO or Registered unemployed .794 .866 
Broader definition:   
  Some indication of employment; All unemployed .798 .867 
 Some indication of employment; All potentially unemployed .807 .869 

 
 
Comments:  

�  As expected, the unemployment rate increases when going from the strict ILO definition to the 
gradually broader definitions. 

�  Be careful when comparing those rates across datasets! The large definition of all unemployed 
for DE00 refers, besides to the registered and ILO unemployed, to all people who have defined 
themselves as such, or who have said they were actively seeking for job; in the UK, there is no 
measure of self-declared unemployment and registered unemployment is restricted to a very 
specific subset of those who register at the employment service.  

�  Similarly, the broadest unemployment definition (including those who may potentially be 
unemployed) may vary considerably from dataset to dataset.  In Germany, it includes 
discouraged workers and those with some vague intent of working in the future, as well as those 
who were previously unemployed, but were receiving sickness or maternity benefits during the 
reference week.  In the UK, it includes discouraged workers and those in work or training 
through the employment service. 

�  When comparing LM variables across datasets with the use of the semi-standardised codes, look 
very carefully at the country-specific documentation in order to interpret the results. 
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Answer to Exercise 9: Person- and Job-specific Characteristics of Employment 
 
1. Create a program that will allow you to fill in the following tables: 

Continuous variables # observations Mean Min Max 
Employed 

 phoursu 5,439 41.0 -9 104 

 pweektl 5,435 46.2 0 52 

Not Employed 

 phoursu 6,489 0 0 0 

 pweektl 6,455 10.0 0 52 

 
Categorical variables Employed Not Employed 
Characteristics of the Individual 

psecjob # obs = -1 202 6,489 

 # missing obs 20 0 

 % with multiple jobs 3.2 NA 

psearch # obs = -1 0 0 

 # missing obs 21 1 

 % looking for a job 9.0 11.8 

pcare # obs = -1 0 0 

 # missing obs 21 21 

 % caregivers 23.1 21.7 

Primary Job Characteristics 

pactiv # obs = -1 0 6,489 

 # missing obs 0 0 

 % own-account workers 11.8 NA 

pind # obs = -1 0 6,489 

 # missing obs 0 0 

 % in construction 11.6 NA 

ptypewk # obs = -1 202 6,489 

 # missing obs 20 0 

 % in public sector 16.8 NA 

pfulpar # obs = -1 0 6,489 

 # missing obs 6 0 

 % in full-time employment 89.1 NA 
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2. Use the information from your output and/or the documentation to answer the following 
questions: 

 
a. What is the minimum number of usual weekly hours for the employed? _____________-9_ 

�  Explain this result. 
-9 is the standard LIS value indicating the employee works irregular hours. 

�  What are the implications for interpreting the average hours worked reported above? 
The average hours worked by the employed are underestimated if the -9 values are 
included in the average wages.  Negative values for hours should be excluded when 
calculating averages. 

 
b. Why does phoursu equal 0 for all observations of those not employed?  When is it possible 

for phoursu to equal to 0 for some of those employed? 
The employment dummy created in this exercise counts even those on leave and in marginal 
jobs as employed.  Therefore, we would expect “usual” hours for the employed to include 
0 hours (e.g., those currently on leave), but no one counted as not employed should have 
worked even one hour.  

 
c. How is it possible that some of those who are not employed reported 52 weeks of 

employment?  
This is due to the different reference periods of the variables.  The variable pclfs reports the 
LFS status at the time of the interview, and pweektl reports total weeks worked during 2000.  
Looking at the country-specific survey documentation shows that the interview takes place 
between October and December of 2001, so a person could have worked the entire previous 
year, but stopped in between the end of 2000 and the interview time. 

 
d. Which variables have no observations equal to -1 among the employed and all observations 

equal to -1 among those not employed?  _____________________pactiv, pind and pfulpar_ 
 
�  What does this tell us about the universe of those variables?  

This means that the universe of those variables (i.e., the individuals to whom this 
question is relevant) is exactly all employed persons as reported in pclfs. 

 
e. Why does ptypewk have some observations equal to -1 among the employed?  

 
Differently from the other variables about primary job characteristics, the universe of 
ptypewk if smaller than all employed persons.  The documentation tells us that the universe 
contains only persons who currently work at least 15 hours per week, not all employed 
individuals. 

 
f. Which variables have no observations equal to -1 for either group?________psearch, pcare 

 
�  What does this tell us about the universe of those variables?  

This means that the universe of those variables is at least all adults with known LFS, 
independently from whether they are employed or not. 
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Comments:  

�  Before calculating any statistic using continuous variables, always summarise it first to check 
that there are not any values (such as the -9 for phoursu) that should not be included in the 
calculation. 

�  In the example above, usual hours worked are 0 for all those not employed, and positive (or -9 
or missing) for all those employed.  This means that for Spain in 2000, phoursu could have 
been used to define the dummy used to indicate current employment. This can not be done in a 
consistent manner across datasets though, as the universe of phoursu can be different from that 
of pclfs.  

�  Always be very careful when combining information coming from variables with different 
reference periods: this can give rise to seemingly inconsistent results! 
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Answer to Exercise 10: Using Household-level Data 
 
1. Create a program that will allow you to fill in the following tables: 

Continuous variables # observations Mean Min Max 

casenum 10,423 5324.5 1 10423 

hweight 10,423 418.8 .5 1351.18 

d4 10,423 2.15 1 15 

v1 10,423 122,294 0 20,968,351 

dpi 10,423 145,211 -27,624 22,894,686 

 

Categorical variables 

married # obs = -1 0 

 # missing obs 0 

 # not living in a couple 2,953 

d10 # obs = -1 0 

 # missing obs 0 

 % less than upper secondary 35.8 

d11 # obs = -1 2,953 

 # missing obs 0 

 % less than upper secondary 33.6 

 
2. Use the information from your output and/or the documentation to answer the following 

questions: 
a. How many households are there in the sample? _________________10,423_ 

b. What is the minimum value of gross wages and salaries? ______________________0_ 

c. What is the lowest disposable income?  ____________-27,624 FIM _ 

d. What percentage of households has no couple present?  ___________________47.2_ 

e. How many heads of households have tertiary education?  __1,529+1,638+125 = 3,292_ 

f. In what situation does d11 = -1? 

 The head of the household does not have a spouse or partner. 
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Comments: 

�  File composition 
�  There are 10,423 observations of the unique identifier, casenum, which gives us the total 

sample size (number of households in this case); 
�  Without opening the individual-level files, we can get the total number of individuals in the 

sample by multiplying the number of households by the unweighted average number of 
individuals in each household (the mean of d4). 

�  Zero income/wage (v1=0) occurs in two cases: 
�  The household has no wage earners; 
�  Income for the household is “not available”.  This would be the case, for example, if the 

household member was not asked about wages. 
It is up to you, based on your research design, to decide whether to treat these households as 
having zero wages or to delete them from the sample.  Please note that, even though the LIS 
tables do not explicitly show it, dpi also has zero values, which are even more difficult to 
interpret than zero wages (a household without disposable income??). 

�  Remember that the income variables are the nominal value of the national currency. 

�  Married variable 
�  When possible, LIS provides a breakdown of marital status like the one shown for FI00.  

However, this level of detail is not always possible.  (See, for example, PL99.)  

�  dpi can be negative in some datasets, including Finland, but not in every data set.  (For 
comparison, see SI99).  A common source of the difference is that some countries code 
self-employment losses as zero income, while others code it as negative income.  

�  The -1 values for d11 stand for “not applicable”, or missing.  That is, there is no spouse or 
partner in these households.  Note in the unweighted tabulation of married that the same 2,953 
cases have “head not living in couple”.
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Answer to Exercise 11: Equivalence Scales 
1. Create a program that will allow you to fill in the following table 

 
Total income 

Per capita 
income 

Equivalised 
income 

Average income for all households 145,254 67,506 105,760 
Average income for households: 

- with 1 member 77,460 77,460 77,460 
- with 2 members 160,379 80,190 113,405 

- with 3 members 198,611 66,204 114,668 

- with 7 members 234,371 33,482 88,584 
- with 13 members n/a n/a n/a 

What is the relationship between income 
and household size? 

Positive Negative No clear 
pattern 

 
1. Use the information from your output and/or the documentation to answer the following 

questions: 
a. Why is equivalised income higher than per capita income? 

Equivalised income is higher than per capita income because the equivalence scale accounts 
for economies of scale within a household. 

 
b. What is your threshold for topcoding d4? 

When topcoding, look for the value of the variable where the frequency drops to very small 
values.  In the case of family size, few households have 9 members or more, so a good value 
for topcoding d4 is 8 household members. 

 
Comments: 

�  Total household income increases with household size, whereas per capita household income 
generally decreases.  Neither of these two measures is appropriate to compare the well-being of 
households of different sizes. 

�  We use an equivalence scale because we believe that there are economies of scale in a 
household.  Therefore, the marginal income needed decreases as the household size grows.  As a 
result, equivalised income becomes independent from the household size, and we can compare 
different households. 

�  This is just one example of equivalence scales.  Other equivalence scales exist that also consider 
that the marginal income needed by each additional household member. 

�  The purpose of topcoding d4 is solely to assure that each of the cells for household size 
contained at least 30 observations.  It is not necessary to routinely topcode d4 as part of your 
data-cleaning process. 

�  In this exercise, we have seen that the same file variables may be weighted using different 
weights.  The weight you choose should depend on the nature of the variables themselves and 
the purpose of the analysis.  In this case, we are interested in the average household income of 
the population, so we have taken the aggregate household as the unit of analysis.  Therefore, 
simply weight dpi by hweight.  If, instead, you wish to measure the average household income 
of all the persons in the population, weigh dpi by hweight*d4.  In general, we choose to weigh 
total household income by household weight without taking household size into consideration, 
and person-level incomes (such as per capita or equivalised household income) by a 
person-adjusted weight to take account of household size.  
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Answer to Exercise 12: Poverty Line and Poverty Rates 
 
1. Create a program that will allow you to fill in the following table: 

Median equivalised income 96,371 
Poverty line 96,371 / 2 = 48,186 
Head Count Ratio 5.4% 
Income Gap Ratio 9,942 / 48,186 = 20.63% 

 
2. Use the information from your output to answer the following questions: 

a. How many poor households are in the sample? _________586_ 

b. How many poor individuals are there in the total population? _____274,623_  

c. What is the average income gap among poor individuals? _______9,942_ 

 
Comments: 

�  The head count ratio (HCR) measures poverty incidence (i.e., the number or proportion of poor 
people), but gives every person equal weight no matter how far they fall from the poverty line.  

�  The Income Gap Ratio (IGR) measures poverty intensity or depth (how poor are the poor), but 
one poor person with an income of an amount x counts the same as two poor people each with 
an income of x/2.  That is, the IGR measures the average income gap, but not its distribution 
among the poor). 

�  Only two indicators of poverty are mentioned here, but there are several others as you can see 
from the results of the poverty  and povdeco  commands.  These include the whole family of 
Foster-Greer-Thorbecke indicators (of which the HCR is only one), the Sen index, the 
Takayama index, the Clark index, and the Thon index.  It is important to note that a country 
may score better in comparison to a second country when using a particular index, but could 
score worse if another index was used instead. 

�  You could check this by calculating the HCR and the IGR for the latest datasets available 
for Slovenia and the Slovak Republic.  While Slovenia appears poorer in terms of HCR, the 
ICR shows less poverty in Slovenia than in the Slovak Republic.  In other words, the 
proportion of poor people in Slovenia is higher, but the poor in the Slovak Republic, on 
average, are much poorer than the poor in Slovenia.  

�  Please note that while the HCR is not affected by the bottom- or top-coding of income (since 
the median, and hence the poverty line, remain the same), the IGR is positively affected by 
bottom-coding only.  (Poor people, on average, will appear less poor.)  When comparing 
IGR measures among different countries, you should be extremely careful to ensuring that 
bottom-coding is applied in a consistent way in all the countries. 
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Answer to Exercise 12x: Elderly and Child Poverty Rates 
 
Create a program that will allow you to fill in the following table: 

 # Observations Poverty line HCR IGR 
Finland 2000     
 Total population  10,421 48,186 5.38 20.63 
 Children 3,016 48,186 3.10 21.29 
 Elderly 1,837 48,186 8.47 12.23 
US 2000     
 Total population  49,351 12,047 17.05 33.45 
 Children 15,126 12,047 22.86 34.43 
 Elderly 11,634 12,047 24.72 29.60 

 
Comments: 

�  The poverty line remains the same whether one examines the entire population, children, or the 
elderly, but the households included in calculating the percentage below the threshold change 
with each subgroup. Therefore, keep in mind that the sample sizes of these subgroup rates are 
based on fractions of the entire sample and treat these figures with care when interpreting your 
results. 

�  The elderly and children are usually at much higher risk of poverty.  Nevertheless, in Finland in 
2000, the poverty rate is lower among households with children, when calculating the HCR, and 
much lower for elder households using the IGR. 

�  In both countries, the elderly is the group with the highest risk of poverty (the highest poverty 
rate).  It is also the group with the lowest poverty intensity.  That is, there are more poor elderly 
households but they are, on average, less poor than other groups. 

�  The child poverty rates in this exercise are calculated for children under the age of 14.  For an 
alternative definition of child poverty (children under 18), see the LIS Key Figures. 
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Answer to Exercise 13:  Bottom- and Top-coding  
 
1. Create a program that will allow you to fill in the following table: 
 

 
2. Use the information from your output to answer the following questions: 

a. How many observations were bottom-coded? _____________________________6_ 

b. How many observations were top-coded? ____________________________14_ 

c. Why are the four smallest equivalised incomes the same after bottom-coding? 

There were 6 bottom-coded observations, so the smallest 6 observations will all have the 

same value. 

d. Why are the four largest equivalised incomes not the same after top-coding? 

While the largest 14 values have all been topcoded, the topcoded value depends on the 

household size.  You can tell from the output that the largest household is a different size 

than the next 3 largest.  

e. How large is the household with highest equivalised income? 

The topcoded value = 1,640,970 

=((10 * median dpi) / (household size).5)  

= ((10 * 164,097) / (household size).5)  

So the household size must equal one. 
 

Median unequivalised income 164,097 

 Before bottom-/top-coding After bottom-/top-coding 

Average equivalised income 105,760 105,171 

Median equivalised income  96,371 96,371 

Smallest:  -15,949 Smallest:  1,058 

2nd smallest:  -2,982 2nd smallest:  1,058 

3rd smallest: 135 3rd smallest: 1,058 

Equivalised income of the first 
four observations 
(smallest incomes) 

4th smallest: 259 4th smallest: 1,058 

4th largest:  1,673,427 4th largest:  1,160,341 

3rd largest:  2,005,807 3rd largest:  1,160,341 

2nd largest:  8,627,106 2nd largest:  1,160,341 

Equivalised income of the last 
four observations 
(highest incomes) 

Largest: 16,188,988 Largest: 1,640,970 
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Comments: 

�  One important effect of bottom-coding is that it generally removes negative values, which are 
not allowed in measures used for calculating poverty or inequality measures that rely on 
logarithms.  

�  One important effect of top-coding is that of extreme outliers are removed, such as the largest 
last two observations in this example.  In the case of Finland in 2000, the average value of 
equivalised income decreases substantially even though only 14 values have been top-coded. 

�  You will notice that the values of the bottom-coded observations are identical, and thus 
exactly 1% of the average equivalised income.  The values of the top-coded observations, 
however, depends on the household size.  Only the largest of the top four equivalised incomes 
is exactly 10 times the median unequivalised income, which implies that this household must 
be a single person household. 

�  Please note that the ranking of the households does not change with the bottom-/top-coding, 
so that the median equivalised income is unaffected. 
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Answer to Exercise 14: Sensitivity Analysis Using Different Concepts of Income 
 
1. What is the Gini index for Finland in 2000 when using mi? _____________________.4640__ 

2. What is the Gini index for the US in 2000 when using mi? _____________________.4776__ 

3. What is the Gini index for Finland in 2000 when using dpi? _____________________.2474__ 

4. What is the Gini index for the US in 2000 when using dpi? _____________________.3782__ 

5. In which country was there more income inequality in 2000? 

Using either measure of income, the US has a higher level of inequality. 

 
Comments: 

�  The Gini index ranges between 0 and 1, with inequality increasing with an increasing index.  
A value of 0 means there is a completely equal distribution of income; a 1 refers to the 
extreme situation of one household holding the total population income, and all the rest 
having no income at all. 

�  As expected, inequality is much larger in the US than in Finland, especially when looking at 
dpi. 

�  The Gini index is obviously much larger when calculated on the market income than on net 
income, since both transfers and taxes have a redistributive purpose.  

�  The much larger decrease in Gini (when going from the pre-tax and transfers to the post-tax 
and transfer income concept) in Finland with respect to the US, point to two completely 
different social systems in terms of income redistribution. 

�  As already mentioned, there are quite a few LIS datasets that do not contain net income 
instead of gross income data, including some large countries like France and Italy.  The 
income data from these countries are net of taxes and thus not readily comparable to the gross 
income data from other countries. 
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Answer to Exercise 15: Sensitivity Analysis Using Different Equivalency Scales  
 

HCR LIS equivalence scale OECD modified scale OECD original scale 

Total population 5.38% 4.29% 3.84% 

Children (< 14) 3.10% 2.95% 5.44% 

Elderly 8.47% 4.74% 1.18% 

 
Comments: 

�  As expected, the HCR changes when using different equivalence scales.  This is especially 
true for child and elderly poverty rates. 

�  The poverty rate changes substantially between different equivalence scales.  Equivalised 
income ey is calculated as: 

ed
y

ey=  

where y is the unequivalised disposable income (dpi in LIS terms), d is the size of the family 
(d4 in LIS terms) and e is the equivalence elasticity.  e varies between 0 (indicating full 
economies of scale and no need to adjust household income with size) and 1 (no economies of 
scale, which indicates the need to use per capita income).  Obviously, the larger the elasticity, 
the smaller the economies of scale assumed by the equivalence scale.  HCR increases with e 
for large households, whereas it decreases for small households.  This is because with a 
higher e (i.e., smaller economies of scale), large households will need more income to get the 
same standards of living, whereas smaller households need less income. The LIS equivalence 
scale uses e = 0.5; the original OECD scale corresponds to a value of e @ 0.7; and the 
modified OECD scale stands somewhere in the middle.  As a result, when using the OECD 
scales, poverty will generally be higher in households with children (which tend to be larger 
than the average household), and much lower in households with elderly (which tend to be 
much smaller). 


