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Accessing the LIS Database: the Job Submission Intace (JSI)

1.
Goal

The Job Submission Interface (JSI) is a secure dpphcation that allows researchers to:

-write, submit and view job requests (and correspandutputs);

-track the status of the job requests in processegjved’, 'processing’, 'set for review',
‘refused’, etc.); and

-access the history of all job requests ever sent.

The first exercise is an introduction to the JSénsure the ability to launch and use it succeysful

Activity
Launch the Job Submission Interface (JSI) apptioatind logon to it with your LIS account.

Submit a simple program to display the followingtt® your output (or listing): “Your program has
run successfully”.

Track the status of your job.
View the resulting listing.
Go to the Job Library window and discard the jod® the advanced search tool to get it back.

Guidelines

Once connected to the Job submission Interfaces #re three main tasks that may be carried out:
»  Submit jobs through the Job Session window.

- Select a project (LIS, LWS or LES).

- Select a statistical package (SAS, SPSS or Stata).

- When submitting a job (Job Session window), alwegd a subject line.

- Write your code.

- Click on the submit button.

- Note that for security reasons, the output ofadl jequests will be returned to the email
registered in LISSY even if the submission is psseel through the JSI. That way, each
LIS user will be informed if someone is using h&s/liserid and password.

» Work with Today's Jobs (Today Jobs window.)

- Watch the status of jobs currently sent to LISSYhia'jobs in process' panel (top-left).

- View the jobs returned by LISSY.

Click on a job in the 'jobs returned' panel (boteft).

Click on the 'view job' button.

Click on the ‘job text' or 'listing' tabs, respeety, of the right panel to see the request and
its output.

Re-submit a selected job by clicking on the 'adijpb submission’ button at the bottom-
right of the window.

» Manage (view, clean and search) all job requests gant in the Job Library window.

- View jobs sent over a specific time period.
- Clean the library by discarding useless job requédiscard' button).
- Search jobs by keywords.



- Re-submit a selected job by clicking on the ‘edjpbb submission' button at the bottom-
right of the window.

» SAS tends to generate rather long listings. Theembourg Income Study recommends the use
of the statemer®PTIONS NONOTES NOSOURCE NODATE NOCENTER LABEL NOIBER LS=200
PS=MAX;to shorten LISSY output.

» Errors due to format syntax often occur in SAS eeggly while merging different datasets.
This is especially true of older data sets. Ireotd avoid this, you may use the SAS
programming optionOPTIONS NOFMTERR;

» LISSY sends back a listing respectively combininthithe output and the log files generated by
SAS. This way a simple way to display the sentéoair program has run successfully”is to
use the commarpPuUT “yourtext”  that writes your text in the SAS log file.
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Program
OPTIONS NONOTES NOSOURCE;

%PUT "Congratulations! Your message was received.";



Comments

>

>

All listings from LISSY begin with a “Notice to us€. The remaining part of the listing is the
actual listing generated by SAS (output and laggsil

Note that for security reasons, the output of ab yequests will be returned to the email
registered in LISSY even if the submission is psseel through the JSI. That way, each LIS
user will be informed if someone is using his/aseridandpassword

To preserve the confidentiality of information @éning to individuals and/or households in the
micro-databases, LISSY prohibits the use of SASmantds such asint , %sysexec . If those
commands are used LISSY will display a dialog blmag with an error message explaining the
violation:

Your job has been set for manual review

In addition to checking for illegal commands, LIS&Mo filters submissions based on the usage
of sequences of commands and/or variables thatdvenotl up breaching the rules on data
confidentiality. For instance, using commands ttigplay frequencies on continuous variables
(e.g., income variables) will be detected by LISEYSSY automatically puts such jobs in a
security review area to be manually reviewed bystia#. You will be alerted about the result of
the manual review.

If the size of a listing is larger than a given itifior a statistical package, the job is also
automatically put in the security review area tswe that there is no attempt to identify
individual-level micro-data. Again, you will be aled about the result of such review.
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2. Running Descriptive Statistics: Sample and Populatin Values
Goal

This exercise is an introduction to a few of th@afales in the household- and person-level LIS data
sets. The exercise concentrates on job syntaig bascriptive statistics and the use of the weight

Comparative researchers are typically interestetarcharacteristics of national populations, het t
samples provided. It is very important to underdtand use sample weights correctly in order to get
representative results for the total underlyingusapon. This exercise shows the differences in
statistics between the unweighted sample and tightesl population.

Activity

For Luxembourg 2004 (LUO4), create a householddataset containing: the household identifier
(casenum), household weighth{veight), number of earners in the househal)( number of

children under 18d27), whether the head of the household is living aoaple (narried), age of the
household headil), gender of household heatB), gender of the spouse of the household head
(sexsp), and the household net disposable incodpé.(

Find the unweighted and weighted number of obsiemst mean, median, minimum, and maximum
for the continuous variables (includiegsenum andhweight) and the unweighted and weighted
frequencies of the categorical variables.

For the same country, use the person-level dateetiie a dataset containing: the household
identifier casenum); the person identifieppnum); person weightgweight); age page); gender
(psex); marital statuspgmart); relationship to the head of the househgl@l(; gross wages and
salaries jjgwage); and gross wages per unit of tinpgvitime).

Find the unweighted and weighted number of obsiemat mean, median, minimum, and maximum
for the continuous variables (includiegsenum, ppnum, pweight andpage) and the unweighted and
weighted frequencies of the categorical variables.

Use the information from your output to answerfibilowing questions:

1. Why cansexsp have a value of -1, bdB can never be -1?

2. Why do the values gigwage andpgwtime differ (check thevariables Definition Lisand the
Lissification Tablefor LUO4 on line)?




Guidelines

» When you open a LIS dataset, use the correct fdiahe country/year you wish to use. For
example:

SET &lu04p;

For more information about the syntax of countrgfyemacros, see the job submission
instructions on the LIS web sit#icro-Databases Acces® Job Submission Instructiond=or a
list of available data sets and their 2-digit coybdes, go to:

Luxembourg Income Study (LIS) List of Datasets

» Only keep the variables you will be using:
(KEEP= casenum d6 d27 married d1 d3 dpi);

This avoids unnecessary burden on the machineasatibmitted jobs will run faster.

If you need help determining which variables aregarical, go to the LIS web site and click on
Luxembourg Income Study (LIS} Luxembourg—= 2004 (column: Lissification Tables row:
Wave V). The “Value Labels” column of théissification Tabledelineates the values of
categorical variables.

> For this dataset, the weight inflates to the tptgdulation in Luxembourg in 2004. This means
you can find the population size by looking at tBem of Weight.”. Information about sample
size and weighted population estimates can be fairiddixembourg Income Study (LIS}
<country> -2 Weighting Procedures.

> SAS reminder: to run descriptive statistics, usséhprocedures:

PROC MEANS DATAdataset <statistics>;
VAR variablelist

WEIGHT yourweight

RUN;

PROC FREQ DATAdataset ;

TABLES variablelist /< OPTION>
WEIGHT yourweight

RUN;

- By default, SAS generates cumulative frequenciedd #he NOCUMoption to the “tables”
statement. It suppresses display of cumulativeuigagies and cumulative percentages in
one-way frequency tables and in list format. AdsbahemISSPRINT option to the “tables”
statement in order to display missing value fregiem

> SAS reminder

Descriptive and frequencies can be run by clasdiio variable(s) adding the statemernt
variable . Prior to use it, the dataset must be sortedsdrb the dataset, apply the following
procedure:

PROC SORT DATAdataset

BY variable
RUN;

» IMPORTANT: Wait to get your results before sendinga new job!
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Program

OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=200 PS=MAX;

DATA lu4dh;
SET &lu04h (KEEP=casenum d1 hweight dpi d6 married d27 d3 sexsp);
RUN;

TITLE "LUO4H — Run unweighted descriptives — Contin uous household variables";
PROC MEANS DATA=lu4h N MEAN MIN MAX MEDIAN;

VAR casenum d1 hweight dpi;

RUN;

TITLE "LUO4H — Run weighted descriptives — Continuo us household variables";
PROC MEANS DATA=lu4h N MEAN MIN MAX MEDIAN SUMWGT;

VAR casenum d1 hweight dpi;

WEIGHT hweight ;

RUN;

TITLE "LUO4H — Run unweighted descriptives — Catego rical household variables";
PROC FREQ DATA=lu4h;

TABLES d6 married d27 d3 sexsp / MISSPRINT NOCUM;

RUN;

TITLE "LUO4H — Run weighted descriptives — Categori cal household variables";
PROC FREQ DATA=lu4h;

TABLES d6 married d27 d3 sexsp / MISSPRINT NOCUM;

WEIGHT hweight ;

RUN;

DATA ludp;

SET &lu04p (KEEP=casenum ppnum pweight page pgwage pgwtime psex pmart prel);
RUN;

TITLE "LUO4P — Run unweighted descriptives — Contin uous person-level variables";

PROC MEANS DATA=lu4p N MEAN MIN MAX MEDIAN SUMWGT;
VAR casenum ppnum pweight page pgwage pgwtime;
RUN;

TITLE "LUO4P — Run weighted descriptives — Continuo us person-level variables";
PROC MEANS DATA=lu4p N MEAN MIN MAX MEDIAN;

VAR casenum ppnum pweight page pgwage pgwtime;

WEIGHT pweight;

RUN;

TITLE "LUO4P — Run unweighted descriptives — Catego rical person-level variables";
PROC FREQ DATA=lu4p;

TABLES psex pmart prel / MISSPRINT NOCUM;

RUN;

TITLE "LUO4P — Run weighted descriptives — Categori cal person-level variables";
PROC FREQ DATA=lu4p;

TABLES psex pmart prel / MISSPRINT NOCUM;

WEIGHT pweight;

RUN;

TITLE;



Results

Continuous household-level variables — unweighésdilts

# of obs Mean Median Minimum  Maximum
casenum 3,622| 1,811.5 1,811.5 1 3,622
hweight 3,622 49.12 28 0.105 466.04
dl 3,622 48.95 48 18 100
dpi 3,622| 56,750 48,598 -34,602 686,352

Continuous household-level variables — weightedltes

# of obs Mean Median Minimum  Maximum
casenum 177,910 1,282.1 1,317 1 3,622
hweight 177,910/ 113.15 96.77 0.105 466.04
dl 177,910 51.04 49 18 100
dpi 177,910] 55,371 47,373 -34,602 686,352

Categorical household-level variables

Variable | Codes Labels # of obs ihunweighted weighted
name the sample percent percent
dé 0 881 24.3: 27.10

1 1,444 39.87 37.92
2 1,135 31.34 29.35
3 130 3.59 3.92
4 27 0.75 1.04
5 4 0.11 0.02
6 1 0.03 0.05
d27 0 2,291 63.25 68.96
1 614 16.95 13.39
2 493 13.61 12.52
3 177 4.89 4.30
4 31 0.86 0.42
5 13 0.36 0.35
6 2 0.06 0.01
7 1 0.03 0.05
married 0 head not living in coup 1,16¢€ 32.1¢ 35.6¢
1 married couple 2,064 56.99 57.35
3 non-married cohabiting couple 382 10.55 6.48
5 non-married cohabiting couple, 10 0.28 0.49
both partners same sex
d3 1 male 2,39( 65.9¢ 64.1:
2 female 1,232 34.01 35.88
Sexsp -1 1,166 32.19 35.68
1 male 550 15.18 14.75
2 female 1,906 52.62 49.57




LAB SESSION

BASICS |

Continuous individual-level variables — unweightedults

Continuous

LIS Summer Workshop 2010

# of obs Mean Median Minimun Maximum
casenum 9,661| 1,808.2 1,796 1 3,622
ppnum 9,661 3.11 2 1 63
pweight 9,661| 46.27 24.08 0.105 466.04
page 9,661| 35.47 35 0 100
pgwage 9,661| 16,763 0 0 430,000
pgwtime 9,661| 1,234.6 0 0 25,000
individual-level variables — weighteduks

# of obs Mean Median Minimun Maximum
casenum 447,006 1,250.4 1,276 1 3,622
ppnum 447,006 2.89 2 1 63
pweight 447,006 113.01 95.80 0.105 466.04
page 447,006 37.65 38 0 100
Pgwage 447,006) 17,723 0 0 430,000
Pgwtime 447,006| 1,314.2 0 0 25,000




Categorical individual-level variables

Variable | Codes Labels # of obs ihunweighted weighted
name the sample  percent percent
psex 1 male 4,808 49.77 49.57

2 female 4,853 50.23 50.43

pmart 1 never marriet 4,349 45.02 41.81
2 married 4,266 44.16 46.68
3 separated 91 0.94 0.84
4 widowed 425 4.40 5.58
5 divorced 530 5.49 5.09
prel 1 head of household 3,622 37.49 39.80
2 husband/wife 2,059 21.31 22.81
3 partner 397 4.11 2.79
4 own/adopted child 3,149 32.59 31.21
5 step child (child of husband/wife) 62 0.64 0.50
6 step child (child of partner 47 0.49 0.20
7 child in law 21 0.22 0.18
8 foster child 15 0.16 0.24
9 brother or sister 46 0.48 0.33
10 sister/brother in law by marriage 9 0.09 0.08
11 | sister/brother in law by partnership 1 0.01 0
12 mother or father 78 0.81 0.85
13 parent-in-law by marriage 37 0.38 0.22
14 parent-in-law by partnershif 1 0.01 0.01
15 grandchild 66 0.68 0.48
16 great grandchild 1 0.01 0
17 grandparent 2 0.02 0.01
21 niece or nephew 15 0.16 0.08
23 aunt or uncle 6 0.06 0.07
24 aunt or uncle of spousg 1 0.01 0
25 cousin 1 0.01 0.01
27 other relative of head 1 0.01 0.01
29 other not related person 24 0.25 0.15

Answers to question 1-2:

1.

sexsp is -1 when the individual does not belong to theverse of those individuals (the
subsample) who are asked for that information. this case, only households with a couple
present are asked about spouse’s gendesgss is always -1 for heads not living in a couple,
and never -1 for those households with coupl&mce every household must have a hdad,
must always have a value of 1 or 2.

The Variable Definition Listexplains that, with the exception pgwtime and pnwtime, all
income variables are recorded in annual amountg @&l H257). It also states thpgwtime
contains gross wages for the unit of time (lesstlayear) that can be most accurately
measured in the original data (cell H260). Tlhssification tabletells you that in Luxembourg,
this measure is monthly gross income. By lookinth@Contents(column G) ofpgwage and
pgwtime, you can see what constitutes gross income. énctse of LUO4, the contents of
pgwage include all gross income from dependent work,udirlg wages, 13th and 14th month
salaries, special or exceptional bonuses, wagem feo secondary professional activity, and
income from apprenticeships. The varialpgvtime includes the same information, but is
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adjusted by the data provider to account for thenbar of months worked (e.g., if 2 individuals
have the same value f@gwage, the individual with the fewest months worked \Wwidve a
higher value fopgwtime.)

Comments

> File composition

There are 9,661 observations of the identifeasenum, which gives us the total sample size
(number of persons in this case).

Without opening the household-level files, we cat the total number of households in the
sample by looking at the number of household hépia$=1). In Luxembourg 2004, there are
3,622 household heads. In many cases, you carfiatsthe number of households by looking
at the maximum value afasenum (which here is also 3,622). If these two valudgted then
some of the original households have been remored the main file and have been either
included in the shadow file or dropped completeao to Luxembourg Income Study (LIS)
LIS Policy on the Treatment of Missing InformatammdLuxembourg Income Study (LIS) LIS
Policy on the Treatment of Shadow Fifesa discussion about the LIS sample compositimh a
shadow files.)

» Remember that the income variables are the nomaiaé of the national currency.
» Married variable

As of Wave V,pmart is always coded as 2 if married. If more detaitearital information is
given by the data provider, never married will loeled as 1 and other marital information (e.g.,
divorced, separated, widowed) are given codes aBove

Please be aware that when information about cdhgtstatus is not available for each person in
the original dataset, a head with a cohabitingneairtould be coded jpmart as single (if never
civically married). Seeparsta andprel for more information about cohabiting status.

» For this dataset, unweighted results on age (a$ aselother variables) are lower than the
weighted ones. This means that younger individaa¢sover-represented in the sample. The
sample (person) weight corrected for this by givihgse individuals a lower weight. The
unweighted result gives the average for the susasyple, not the Luxembourg average in 2004.

» Size of Population

For this dataset, the weight also inflates to t@apulation. This means you can find the
population size by looking at the “Sum of Wgt."thre weighted summary.

- In some datasets, the average weight is equal ta this case, the “Sum of Wgt.” Is equal
to the number of observations in the sample.

- In other datasets, the weight “inflates to the patpon”, i.e. the weight for each unit in the
sample is equal to the number of units he/she septs in the population (a “unit” could be
a household or an individual). In other words, @verage weight multiplied by the sample
size gives the total population in the country.

» The person-level LIS weight isweight. In some casepweight is given directly by the data
provider and is the inverse of the probability ke individual being included in the sample. In
cases wherpweight is not provided (e.g., most household surveysiight for each member in
the household is equivalent to the household welytright.
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LAB SESSION BASICS 1l LIS Summer Workshop 2010

3. Using Subroutines and Loops to Simplify Submissionfvolving
Several Datasets

When doing comparative research, it is natural samtwto run the same routine across several
different countries or across different waves. sTdpproach can be simplified by the use of macros,
subprograms/subroutines, and loops. These areveapy to repeat program commands without
having to retype them each time.

Activity

Compare the median (weighted) labour earningsHerUnited States and Mexico (2000), and the
United Kingdom (1999) by looking separately at gresage earningp@wage), net wage earnings
(pnwage) and self-employment earningpsélf). Your sample should only include those with
positive labour earnings (from either paid or satiployment) who are 16 years of age or older. For
this comparison, you should write a subroutineutofior each dataset.

Now repeat the same analysis for the five new LAtimerican datasets (BR06, CO04, GT06, PE04
and UYO04). In order to shorten the code, loop titeautine created above over the 5 datasets.

Use the information from your output to answerfiiwing questions:

1. Which country had the highest median wages fromleynpent?

2. Are the income variables analysed above expresseeti or gross terms (i.e. before or after
deduction of income taxes and mandatory socialritautions)?




Guidelines
» For this comparison, proceed according to the folg steps:

- use a macro to define the variables you want tp use

- use a subprogram to define a subroutine to caktitat estimates;

- within the subroutine, i) use a where clause tecehe adults for whom the relevant income
measure is positivepfge > 15 ) and (hcomemeasure>0 ) on which you calculate your
estimates and ii) find the median gross and neeveasgnings and self-employment income for
the subset of persons.

> An introduction to SAS macros

- Macros allow you to substitute text in a programSAS program can contain any number of
macros, and you can invoke a macro any numbemudstiin a single program. The simplest
way to repeat a series of commands several tim&AB, is to write those commands within
SAS macro using the statement:

%MACRQ@ourmacroname <(yourparameter)> ;
... your code ...

%MEND yourmacroname >;

-A macro (ourmacroname ) name must be a SAS name. Do not use macro reseis as a
macro name. The parameter-ligtyourparameter >) names one or more local macro
variables whose values you specify when you invbleemacro. Parameters are local to the
macro that defines them. You must supply each petemmame. A parameter list can contain
any number of macro parameters separated by commas.

-In order to invoke a macro statement é@ourmacroname <( yourparameter )>. A macro
definition must precede the invocation of that maaryour code.

-Any parameter of a SAS macro as well as any maariable within a SAS program are
preceded by an &. For instance:

%MACRO multi(pi);
TITLE “pays: “ &pi;

» The LIS “file names(&uk99p, &us00p , etc.) are actually global macros that repredeatfull
path of the data set you wish to use. By usingrosainistead of the full path names, it saves the
user a lot of typing and also allows LIS to movel aeorganize files without making the user
update their programs. As LIS needszdlior declaring datasets, use the following codegen
a dataset 4T statement) where the country code is a parameteyoof SAS program:
SET &&&pi.p .

-For more information about whether the LIS datasefsort gross or net values, go to
Luxembourg Income Study (LIS} List of net income dataset@under the heading
Information by Country).

» A simple way to get the median of an variable igge the SAS procedur&OC MEANS
PROC MEANS DATAdataset MEDIAN MAXDEC = 0;

- You can control the output format of the estimdtgspplying the optiomMAXDEC =n .
- You can select the subset to perform your caladatising the SASVHERElause (that can be
used for almost any SAS procedures) using theviatig statements:
WHERE ((page > 15) AND (&var > 0)); where &var is a reference to the income
measure on which you calculate the median
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> You will need to keep exactly the same variablasdach of the five datasets. Rather than
repeating the list of variables each time you operew dataset, you can assign to SAS macro
variables the names of those variables and datesaes. Try to simplify your code for the
second part of the exercise by using the followips:

- You can then write a loop code to repeat the saoneands for multiple data sets and to loop
over variables as well using a combination of thesDO  %UNTIL,
%SCAN(argument, n,<delimiters>) and %EVAL macro functions. In the example below,
SAS will loop (and run) five times your code. Sinmoacro variables are strings, you need to
use thexeVvALfunction to implicitly convert your index&i) into a numeric variable on which
you can perform calculation.

%LET I =1;

%DO %UNTIL (&I > 5);
... yourcode ...
%LET | = %eval(&i+1);

%END;

- While using the %SCAN function SAS will read thénr@rgument of a list of name separated
by a delimiter (by default a blank character). the £xample below the first time the loop is
invoked, SAS will use the string br06 within youogram and so on ...

%LET pi = br06 co04 gt06 pe04 uy04;
%DO %UNTIL (&l > 5);
...%scan(&pi,&i) ... ;
%LET | = %eval(&i+1);
%END;



Program

OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX;

%MACRO param (pi,var) ;
PROC MEANS DATA=&&&pi.p MEDIAN MAXDEC=0 ;
WHERE ((page > 15) AND (&var > 0)) ;
VAR &var ;
WEIGHT pweight ;
RUN ;
%MEND param ;

%param(uk99,pgwage)
%param(uk99,pnwage)
%param(uk99,pself)
%param(us00,pnwage)
%param(us00,pgwage)
%param(us00,pself)
%param(mx00,pgwage)
%param(mx00,pnwage)
%param(mx00,pself)

%LET var = pnwage pgwage pself ;
%LET pi = br06 co04 gt06 pe04 uy04 ;
%MACRO single ;
%LETi=1;
%DO %UNTIL (&i > 5) ;
%LET country = %scan(&pi,&i) ;
%LET j=1;
%DO %UNTIL( &) > 3) ;

TITLE "Country : %scan(&pi, &) — %scan(&var &)
PROC MEANS DATA=&&&country.p MEDIAN MAXDEC=0 ;
WHERE ((page > 15) AND (%scan(&var,&j)> 0)) ;
VAR %scan(&var,&j) ;
WEIGHT pweight ;
RUN ;

%LET j = %eval(&j+1) ;
%END ;
%LET i = %eval(&i+1) ;
%END ;
%MEND single ;

%single
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Results
Gross wage Self-employment

earnings Net wage earnings earnings
UK99 13,513 10,628 10,400
US00 25,000 NA 12,500
MXO00 NA 27,400 14,400
BRO6 5,865 NA 6,000
CO04 4,320,000 NA 2,400,000
GT06 12,000 NA 6,000
PEO4 NA 5,986 2,980
uyo04 NA 54,042 42,577

Answers to questions 1-2:

1. Country with the highest median wages from emplayme

Because incomes are expressed in national currendies not possible to compare values
directly.

2. Whereas it is obvious from the results above thxO®contains only net incomes and US00
only gross incomes (as only one of the two wageabkes is filled), for the UK99 dataset it is
necessary to look at the documentation on-line de that all other income variables are
reported gross of taxes and contributions (withaddition, the net wage variable).

Comments

» Please note that all the results are given in naligrms and in national currency. In order to
make a direct comparison, convert these valuesctimanon currency with the use of exchange
rates (or PPPs) and deflators. LIS leaves it uthéoresearcher to choose the exchange rates
and/or deflators that are best suited to his/hepgzne.

» LIS detailed income variables are ideally filledthvgross values (before taxes and mandatory
social contributions are deducted), so that theeral sum (reported in summary income
variablegi) is equal to total gross income, from which taaed contributions are subtracted to
get to the final net disposable income figudpi). In some instances though, the original
datasets only report net incomes: whereas totasgimocome is then not available (and the
summary income variablgi is thus left empty), total final net disposabledme figure is
obtainable by aggregating all the net incomes (aiglis exactly whatpi includes). In those
cases, each LIS detailed income variable will cont@t values instead of gross; only for wages
there are two separate variables for those two atso&or all other variables you need to take
care when comparing across datasets that you dreomaparing two different concepts of
income.
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4. Combining Datasets

Goal

There are a number of reasons you may wish to awmliS files. You may wish to combine files

from different countries/years in order to run gression utilizing country/year indicators. You may
wish to use household information in a person-lemehlysis (or vice versa). You may want to
include individuals or households from the shaddesfif you are studying a specific subset of the
population.

In this exercise, you will be asked to merge hoakkhnd person level variables from one dataset in
the same file.

Activity

Use the data for Belgium 2000. First access thadionid level dataset and calculate the mean of the
number of household members. Then create a newsedatd the individual level containing
casenum, hweight, d4, d7, d22, ppnum, pweight, page, psex, pnwage (by merging the household
and person level datasets) and carry out the fallpwasks:

- create a household-level counter containing thebmunof persons in each household and
compare it with the household-level variabte calculate its mean over both individuals and
over households;

- compare the mean individual wage of wage earnersdipn;

- compare the average age of individuals living indeholds that own their residence outright
(i.e., without mortgage) to that of individualsitig in households who still have a mortgage
on their residence.

Guidelines

> In order to merge two datasets, they must necégsantain at least one “merging variable”, i.e.
a variable which links the observations of one skit#o those of the other dataset. The variable
must have the same name in the two datasets ahtinkibbservations with the same value in
the two datasets (in case of several merging asal will link the observations with the same
combination of values). To link household and per&dS datasets, such a variable is the
household identifieroasenum), which exists in both datasets and takes the seaues for the
household at the household level and all the iddizis belonging to that household in the
person-level file.

» When merging datasets in SAS, you will need td Bt your datasets by the variables used to
link the datasetsc@senum). In order to retain person-level information in yonerged file, use
the MERGEstatement following by @&y statement. Be sure that you sort datasets onatime s
variable before merging:

DATA mergefile

MERGE househ(;IdfiIe Individualfile
BY casenum;

I.?\.’UN;

» When SAS sorts a dataset, it automatically createsT. And LAST. Variables for each
variable named in they statement. The value 6fRST. variable  is 1 for the first observation
with a givenBY value and O for other observations. Similarly, viadue OfLAST. variable is 1



for the last observation for a given BY value andiof other observations. By default, SAS
assumes that data being read witvatatement are in ascending order ofgli@alues.

- In order to create a household level counter coimgithe number of persons in each
household, you can use the following code. For dashobservation of a household, the
counter (comp) is initialised to 0 and then incrated by 1 (comp + 1) for each of the next
member of the considered household.

IF FIRST.casenum THEN comp =0 ;
comp+1;

- Note that SAS treats differenttpmp=comp+1; andcomp+1; In the first case, SAS add 1 to
the value of the read observation whereas in thergkepiece of code, SAS increment by 1
the value of the preceding observation.

> In order to compare two variables in a dataset, gauuse therROC cCOMPARProcedure in the
following way. Ensure thatarl belongs talatasetl andvar2 belongs talataset2

PROC COMPARE BASKratasetl COMPAREdataset2

VAR varl ;
WITH var2 ;
RUN;

> In order to calculate household level statistiasimira person level file, you can select on

household heads onlpgnum=1), so that you are sure you include exactly doseovation per
household.
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Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX;

DATA combh ;
SET &be00h (KEEP=casenum hweight d4 d7 d22);
RUN;
PROC MEANS DATA=combh N MEAN;
VAR d4 ;
WEIGHT hweight ;
RUN;
PROC SORT DATA=combh ;
BY casenum ;
RUN;
DATA combp ;
SET &be00p (KEEP=casenum ppnum pweight page psex p nwage);
RUN ;
PROC SORT DATA=combp ;
BY casenum;
RUN;
DATA test (KEEP=casenum comp) ;
SET combp ;
BY casenum ;
IF FIRST.casenum THEN comp =0 ;
comp+1;
IF LAST.casenum THEN OUTPUT ;
RUN;
PROC COMPARE BASE=combh COMPARE=test ;
VAR d4;
WITH comp ;
RUN;
DATA comb ;
MERGE combh combp ;
BY casenum ;
RUN;
PROC MEANS DATA=comb N MEAN ;
WHERE ppnum =1 ;
VAR d4 ;
WEIGHT pweight ;
RUN;
PROC SORT DATA=comb ;
BY d7;
RUN;
PROC MEANS DATA=comb N MEAN ;
WHERE pnwage >0 ;
VAR pnwage ;
WEIGHT pweight ;
BY d7;
RUN;
PROC SORT DATA=comb ;
BY d22 ;
RUN;
PROC MEANS DATA=comb N MEAN ;
WHERE d22 in (4,5) ;
VAR page ;
WEIGHT pweight ;
BY d22;
RUN;



Results

Number of observations Mean

d4 2,697 2.44
Counter of For all observations 6,935 3.19
household
members For household heads only 2,697 2.44
pnwage Flanders 1,552 670,909

Brussels 234 732,045

Wallonia 826 648,581
page Owners with mortgage 3,246 27.4

Owners without mortgage 2,256 54.0
Comments

» You will have noticed that in this exercise the geworked perfectly, i.e., all observations of
the merging file were uniquely linked to one obsgion in the using file. This is always the
case with LIS household and individual level fifesm the same dataset because all individuals
belong to at least one and no more than one holgseho

» When calculating descriptive statistics, you shoaildays be careful to choose the unit (and
hence the weight) that make most sense for thailedilen: household level statistics (such as
household-level counters) should be calculated dwmrseholds (using the household-level
weight), while person-level statistics should bé&waiated over persons (using the person-level
weight).
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5. Children (Household Level)

Goal

The standard of living of individuals in single-rhet households has been the focus of much
research. Nevertheless, there is no clear-cunitiefi of a single-mother household. We can limit
the sample to households composed of a single &athllt and her children, or we can allow other

adult members to be present (as long as they drdefimed as her partner). We may also wish to
limit single-mother households to be those witHdrkein under a specified age limit.

In this exercise, we will look at the charactedstof households with and without children, lingtin
the analysis to household heads and partners.

Activity

Use LIS data from Sweden, Germany, and the US @920 ompare the percentage of households
with and without children. Within these groupsygaare the percentage of coupled households,
single-women/mother households, and single-mem@fdtbuseholds.

Guidelines

» Use parstahd to identify heads with young children (< 18 yeard}efer to the LIS variable
definitions to find the standardized values parstahd. For this exercise, count households
with children 18 and over as childless households.

» SAS Reminder:

- Useful PROC FREQ statement optionFORMCHARSpecifies the outline and cell divider
characters for the cells of the crosstabulatiotetaleg:FORMCHAR (1,2,7)=" removes
the outlines OFORMCHAR (1,2,7)="|-+ applies a standard gridline to the result).

- Useful TABLE/ OPTIONS statement options:

NOCOL suppresses display of the column percentage fdr ezt

NOCUM suppresses display of cumulative frequencies antufative percentages in
one-way frequency tables and in list format

NOFREQ  suppresses display of the frequency count for eatth

NOPERCENBuUppresses display of the percentage, row peraesndag column percentage
in cross-tabulation tables, or percentages and laiivel percentages in one-
way frequency tables and in list format

NOPRINT  suppresses display of tables but displays staistic

MISSING  treats missing values as nonmissing

NOROW  suppresses display of the row percentage for ealth c

FORMAT  defines an identical output format for each cell



Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX;

%LET pi = se00 de00 us00 ;
%MACRO children;
%LETi=1;
%DO %UNTIL (& > 3) ;

%LET country = %scan(&pi,&i) ;

TITLE “Country — %scan(&pi,&i)” ;

PROC FREQ DATA=&&&country.h formchar (1,2,7) ='|-+
TABLES parstahd*d3 / FORMAT=10. MISSING NOF REQ NOCOL NOROW NOCUM ;
WEIGHT hweight ;

RUN ;

%LET i = %EVAL(&i+1) ;

%END ;
%MEND children;

%children
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Results
SEO00 DEOO US00
Percentage of households
45.87 % 0 0
Couples (23.46 + 19.17 + 3.24) 55.91% 56.19%
. 3048 % 0, 0,
Single women (24.78 + 4.82+ +0.88) 27.63% 27.63%
, 23.66 % 0 0
Single men (22.35 + 0.95 + 0.36) 16.55% 16.19%
TOTAL 100% 100% 100%
Percentage of households with children <18
Coupled parents 19.17% 19.95% 25.23%
Single mothers 4.82% 3.1% 6.13%
Single fathers 0.95% 0.3% 1.14%
Comments

» Note that the proportion of coupled households igmmhigher in Germany and the US with
respect to Sweden. This is most likely becauséndividual is only coded as a partner in
Sweden if they are married or have registered fartngrship status, whereas couples in
Germany and the US include cohabiting partnersveMbeless, most households with children
are in coupled households, which may mean thatlgthg partners in Sweden marry or register
their partnership status when a child is immineé sure to check the documentation for each
country to make sure you are clear about the inftion provided in the LIS variables.

» Beware thaparstahd assumes that the children of the head are thdrehilof the spouse (and
vice versa). While this assumption may be validsimme analyses, you may need dig deeper if,
for example, you are trying to connect motherhamthbour force status. (Seelfs andpcare
for employment and leave status).






LAB SESSION DEMOGRAPHICS AND EDUCATION LIS Summerafkshop 2010

6. Gender (Person Level)

Goal

In doing any estimation, it is important to be ¢arabout the unit of analysis. In research foogsi
on women, you must take into account whether tha gau are using are individual- or household-
specific.

Using individual-level data allows you to identifigdividual-specific income, but problems may
arise in estimation depending on your researchtmuesSome of these issues are general, but others
are specific to the LIS database. First, somenm&sources are common to the household (such as
child benefits or housing allowances) and are wmailable at the individual level. In LIS, certain
individual income sources (invalidity and work aimmt pensions, sickness and maternity
allowances, means-tested benefits, social transieesreported in detail only in the household.file
The information is present in the person-levelifl@n aggregated form.

In this exercise, we introduce income analysis &ydgr. Using the person-level file, we will focus
only on earned income amounts, not consideringastr@insfers.

Activity

Examine the working-aged population (25 to 60, usste) in the UK in 1999 and the US in 2000.
Compare the percentage of working men to that aking women (defined as those with positive
earnings from any employment). Calculate the ayeratal income by gender of both the total
working-aged population and the working populatiéstimate the gender earnings gap for both the
working-aged population and for those who work.

Guidelines

» For this exercise, define the “working-aged” popiola as those aged 25 to 60, inclusive, and
the “working” population as those with positive miags from paid and/or self-employment
(pgwage + pself).

» The gender income gap is defined as the ratio efame total earningpdwage+pself) of males
to females.

» To simplify the analysis in this exercise, set regavalues ofpself to missing before
calculating the “working” population. Failure too dso may result in self-employed with
negative incomes being counted as not working,emative incomes being considered in the
average for the population.

> SAS reminder.

- Only keep the variables you will be using. Thisidgainnecessary burden on the machine so
that submitted jobs will run faster.

(KEEP=casenum d6 d27 married d1 d3 dpi);

- To keep observations that pertain to a certain grofi persons, use the statement
IF <expression> . The expression is assessed by SAS as a Booletdimggthe value either
true or false). Only observations that receiveua iIssessment are kept.

- IF ((page>15) AND (pgwage>0)); this expression allows you to select earners.
- IF condition  THEN action
<ELSE action ;>



This piece of code tests whether the conditiomus;tif so, the action in theHENclause is
carried out. If the condition is false and ArsE statement is present, then thesE action is
carried out. If the condition is false and |IGSE statement is present, then the next statement
in theDATAStep is processed. The condition is one or mongenie or character comparisons.
The action must be an executable statement; thahésthat can be processed in an individual
iteration of theDATA step. In SAS processing, any numeric value otii@n 0 or missing is
true; 0 and missing are false. Therefore, a numalige can stand alone in a comparison. If
its value is 0 or missing, then the comparisomlsef, otherwise, the comparison is true.

UsefulPROC MEANStatement options:

SUMWGT Calculate separate statistics for each BY group
MISSING Use missing values as valid values to create coetibims of class variables

UsefulPROC MEANStatements:

BY  Calculate separate statistics for each BY group
cLAssldentify variables whose values define subgroupshe analysis
TYPESIdentify specific combinations of class variablesise to subdivide the data
PROC MEANS DATA=youroutput MEAN SUMWGT MISSING;
CLASS wap wp psex;
TYPES wap*psex wp*psex ;
VAR vyourtotalincome ;

WEIGHT pweight;
RUN ;

Where the dummy variableiap represents the “working-aged population” ang the
"working population” for instance.
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Program

OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEABHL NONUMBER LS=MAX PS=MAX;

%LET pi = uk99 us00;
%MACRO gender;

%LET 1=1;
%DO %UNTIL (&l > 2);
%LET country = %SCAN(&pi,&i) ;
DATA ex4 (DROP=pgwage page pself) ;
SET &&&country.p (KEEP=pweight psex page pgwa
totinc = pgwage+pself ;
IF ((24<page<61) AND (pself=>0))
IF ((24<page<61) AND (pself=>0) AND (totinc
RUN;
TITLE “Country — %scan(&pi,&i)” ;
PROC MEANS DATA=ex4 MEAN SUMWGT MISSING;
CLASS ab psex;
TYPES a*psex b*psex ;
VAR totinc ;
WEIGHT pweight;
RUN ;
%LET | = %EVAL(&i+1) ;
%END ;

%MEND gender;

%gender

ge pself);

THEN a=1;
>0)) THEN b =1,



Results

UK99 Usoo

Males Females Males Females
Percentage of individuals with| 11,359,337 / 9,429,261 /| 60,066,557 / 53,819,001
positive earnings in working- 13,906,081| 13,906,112| 66,098,374 68,821,548
aged population = 81.7% = 67.8% = 90.9% = 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 4.86

48,565/ 28,212 4.72

Comments

> Please note that this exercise examines only iddali earnings. Allocation of earnings (and
other income) among household members is not ceresid Income gender analysis becomes
much more demanding and requires many more assumsptibout the allocation of total

household income when other household membersrasen.

> ltis interesting to note that the earnings gdpuwser when the employment rate is higher. While
a two-country statistical snapshot does not prowdeugh information to draw conclusions,
these types of summary statistics often provideareshers with new questions to investigate.
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7. Comparing educand peduc

Goal

Education information can vary substantially betwegatasets. This results mainly from the
different educational systems in the various coestrbut can also be the result of different ways o
surveying the topic. (Some surveys allow for vetailed answers, while others ask only for
categories of education). LIS harmonises, but do®sstandardise this information; that is, the
original survey information is coded into the savagiable for every country, but as much country-
specific detail as possible remains.

Nevertheless, since measures of comparable edncat@oused in many areas of research, LIS has
created a standardisation routine for the educataiables that transforms each country-specific
educational label into a new standardised varibbed on the International Standard Classification
of Education (ISCED). This exercise compares thentg-specific education information to the
ISCED recoding using that routine.

Activity

Using data from the United States and LuxembourgG@0, run the education recode program to
create the standardized education variaédied). Tabulate the country-specific education vaeabl
(peduc) with the LIS standardized education varialsguc).

Guidelines
» When running the education recode file, remembendtude the variablesountry, ptocc, and

peduc when calling your country file.
» To run the education standardization program, okelilhe following line in your program:

%include “&myincl.educrecodepp.sas”;

» For more information about how education levels aesoded in each country, see
http://www.lisproject.org/techdoc/education-levdlieation-level.htm

» To compargeduc andeduc, use &ROC FREQprocedure.



Program

OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX ;
%MACRO educCo(pi);

DATA exEduc ;
SET &&&pi.p (KEEP=psex country peduc ptocc);
%INCLUDE "&myincl.educrecodepp.sas";
RUN;
TITLE “COUNTRY : &pi — Educ Peduc”;
PROC FREQ DATA=exEduc FORMCHAR (1,2,7)="|-+}
TABLES educ peduc / FORMAT=5.2 MISSING NOFREQ NOROW NOCUM ;
RUN ;

%MEND educCo;

%educCo(us00)
%educCo(lu00)
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Results
US00
code label low medium high missing
-1 not applicabl X
1 less than * grade X
2 1%, 2% 3%0r 4" grade X
3 5" or 6" grade X
4 7" or 8" grade X
5 9™ grade X
6 1C" grade X
7 11™ grade X
8 12" grade, no diplorr X
9 high school graduate (high school diploma or

equivalent)
10 some college, no degt
11 associate degree, vocational program X
12 associate degree, academic program X
13 bachelor’'s degree X
14 master’s degree X
15 professional school degree (md, dds, dvm, Ik X
16 doctorate degre X
LUOO
code label low medium high missing
-1 not applicable X
0 no education X
1 primary school X
2 first stage lower technical secondary educ: X
3 complementary educatic X
4 second stage lower technical secondary educ X
5 medium technical trainin X
6 higher technical education X
7 professional certificate X
8 lower secondary general education X
9 higher secondary general educa X
10 handicraft certificate X
11 first stage university educati X
12 university education (3 years) X
13 university education (4 years) X
14 post-university education X

Missing X
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8. Comparing Educational Outcomes

Goal

When comparing educational levels across counttiesnecessary to carefully look at the labels of
those variables for each country, and recode tloematke them comparable across the countries you
are investigating. Or you may wish to use the etioicaroutine created by LIS (as seen in the

previous exercise). In this exercise, the educatigopulation structure of different countries is
compared with the use of the LIS educational r&utin

Activity

Compare the educational composition of the totaltgobpulations (16+) of the US, Luxembourg,
and Italy in 2000 by gender. Repeat the exercséhke wage-earning population. Calculate average
wages of wage earners for each country by educkei@n.

Guidelines

» Please note that for some datasets, including &aty Luxembourg, income is reported net of
taxes and social contributions.
(For more information, sedttp://www.lisproject.org/techdoc/netdatasets.hjm For those
datasets, use net wages instead of gross wageswade is reported in a different variable
(pnwage rather tharpgwage).

» One way to ensure that you choose the correct vgagye creating a new variable with the wage
you want to use. In this case, you wpgwage if it is available angpnwage otherwise. You
can create the new wage variable immediately bptattathe following code:

DATA youroutput (DROP=avarlist );
IF_N_=1THEN
DO UNTIL (last);

SET yourinput  END=last;
cpt + pgwage ;
END;

SET yourinput  (KEEP= yourvarlist );
IF cpt =0 THEN wage = pnwage ;
ELSE wage = pgwage ;

RUN:
In a data step, SAS can read an input datasetrnottiple-stages. In the example above,
- SAS first read entirely thegourinput  dataset within a loopl{ _N_ = 1 THEN DO
UNTIL(last) ... END; ) monitored by the indexst . The index is automatically generated

by the END option of thesET statement that allows SAS to know when the enfilofhas
been reached. During that stage SAS aggregatssith®f pgwage

- SAS then read again tlgeurinput  dataset that additionally includes the sunpgfiage as a
new variable {pt )

Keep in mind that in some countries, bptiwage andpnwage exist. In that case, this code will
always selecpgwage over pnwage. If you prefer to usenwage when available, adapt the
program accordingly.

» Remember to include the variables necessary forsthadardisation routine in your keep
statement in addition foweight and the applicable wage variable.



» The PROC FREQprocedure allows you to requests one-way to n-wvagiuency and Cross-
tabulation tables and statistics for those tables.

To request a two-way cross-tabulation table, useasterisk between two variables. To
request a multi-way table (an n-way table, wher@)nseparate the desired variables with
asterisks. The unique values of these variables tbe rows, columns, and strata of the table.
PROC FREQproduces a separate cross-tabulation table fdr staatum.

PROC FREQ ...;

TABLES varl*var2
RUN;
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Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTERHAL NONUMBER LS=200 PS=MAX ;

%MACRO educ;
%LETi=1;
%DO %UNTIL (&i > 3) ;
%LET country = %scan(&pi,&i) ;
DATA educ (DROP=peduc country pgwage pnwage ptoc c);
IF_N_=1THEN
DO UNTIL (last) ;
SET &&&country.p END=last ;
cpt + pgwage ;
END ;
SET &&&country.p (KEEP=psex pweight country pa ge pgwage pnwage peduc ptocc);

IF cpt =0 THEN wage = pnwage ;

ELSE wage = pgwage ;
%INCLUDE "&myincl.educrecodepp.sas”;
RUN;

PROC SORT DATA=educ ;
BY psex educ ;
RUN ;
TITLE "COUNTRY : &country - Total Population" ;
PROC FREQ DATA=educ FORMCHAR (1,2,7)="|-+
WHERE page>15 ;
TABLES educ*psex / FORMAT=5.2 MISSING NOFREQ N OROW NOCUM ;
WEIGHT pweight ;
RUN ;
TITLE "COUNTRY : &country - Earners";
PROC FREQ DATA=educ FORMCHAR (1,2,7)="|-+
WHERE (page>15 AND wage>0) ;
TABLES educ*psex / FORMAT=5.2 MISSING NOFREQ N OROW NOCUM ;
WEIGHT pweight ;
RUN ;
TITLE "COUNTRY : &country - Average Wage" ;
PROC MEANS DATA=educ MEAN ;
WHERE (page>15 AND wage>0) ;
VAR wage ;
WEIGHT pweight ;
BY psex educ;
RUN ;
%LET i = %eval(&i+1) ;
%END ;
%MEND educ;
%LET pi = us00 lu00 it00;
%educ



Results

Educ Usoo0 LUOO ITOO
Level Males Females Males Females Males Females
low 20.3 19.2 30.4 45.2 57.9 63.3

Percent of
total medium 49.0 51.0 36.4 28.2 33.6 29.6
population | ;. 307 29.8 26.1 19.0 8.5 7.1
Percent of | low 14.8 11.9 26.0 32.8 47.7 33.0
wage medium | 50.6 52.1 39.1 34.9 41.3 50.4
earning
population | high 34.6 36.0 34.4 31.8 11.0 16.7
Average low 17,744 10,364 883,626 514,064 23,334 17,142

w:gg"f medium | 33,026 | 20,215| 1,204,372681,842 | 28,717 | 22,112

earners high 64,344 35,711 | 1,747,0911,107,552| 40,286 27,220

low

86% 95% 36% 33% 23% 29%
Returnsto | 2Mmed
education | med

_ 95% 77% 45% 62% 40% 23%
—>high
low 1.7 1.7 1.4
Gender | o giym 1.6 1.8 1.3
wage gap
high 1.8 1.6 1.5
Comments
» Please note that education was not recoded for soooetries in certain years. Check
documentation on-line (lissification tables andalgsives) for more precise information about
education levels.
> Please note that in the results above, the pegemtapopulation by level of education may not
add up to 100% because the categaiyc =9 (missing or not defined) was not included ia th
table, but was included in the calculations.
» The education composition across countries vamesiderably. (Italy has the least-educated
population of the three countries chosen for thimgarison.)
> In all countries, wage earners are more educaggdttie total population.
» As expected, wages increase with the level of edugabut to a different extent in each
country. In the US, returns to education are sutiitlly higher than in Luxembourg or Italy.
» Net versus Gross wages:

Please note that, even when considering exchange (@ PPPs), it is not possible to directly

compare the level of wages between countries #@drt either net or gross wages. In these
cases, it is only possible to compare ratios. Bvem, a progressive taxation system might
affect the ratios. If high wage earners (i.e., thest educated) face higher tax rates than low
earners, the returns to higher education will lveelothan if the returns had been measured using
gross wages. The higher gross returns, theredoeepartly offset by higher taxes.
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9. Equivalence Scales

Goal

In order to get measures of poverty and/or incomegjuality in a population, it is necessary to
compare income across different types of householtiss not logical to directly compare total
household income between households of differeessand composition.

Suppose you observe three levels of income (A,n8, @), where A>B>C. You cannot state that a
household earning A is better off than one earBinmless you know the two households are similar
in composition. For example, a family of 4 adukkmbers receiving A is not necessarily better off
than a couple with 2 children who receive B, arel fdamily receiving B may not be better off than
the childless couple receiving C.

For this reason, total household income needs tadpested to make it comparable across different
households. This exercise gives one example otidiezing” households using one specific
equivalence scale.

Activity

Summarise total disposable income, per capita dage income, and equivalised disposable
income using the “LIS equivalence scale” (i.e., $ijgare root of the number of household members)
in Finland in 2000. First calculate the averagestiie total population. Then recalculate the same
averages by the number of household members. YRvint results only for households with 7 or
fewer household members. Be sure to eliminate gagens with zero or missingpi and to use the
appropriate weights.

Guidelines

> Do not forget to “clean” the data. As alwayssiimportant to be vigilant about missing values.
Prior to Wave V, no distinction was made betweem@ missing values. Starting from Wave V,
the lissification process consistently coded mpsialues with a “dot” and genuine 0 values by
0. Nevertheless, to be able to cover all the was@ssistently we advise you to drop both
missing and 0 values dfi.

Warning! When you start working with smaller sub-sampleépping observations may
significantly affect your results if dropped obsaiens all belong to one group that is central to
your analysis (e.g., older immigrants, or low-edadablue-collar workers). Be careful about
what you are doing. Understand your data.

» To equivalise income, divide the total householkbme by the value of the equivalence scale
for each observation. To generate LIS equivalisedme:

ey = dpi /SQRT(d4);

» Be careful when using weights. Make sure thaitbight matches your unit of analysis. Weigh
by hweight for variables which are intrinsically at the houslel level (e.g.,dpi) and by
hweight*d4 (to account for household size) for variables #ratconceptually meaningful at the
person level (e.g., per capita and equivalisednre)o



Program

OPTIONS NONOTES NOSOURCE NOFMTERR NODATE NONUMBEBEMTER LABEL LS=MAX PS=MAX;
/** MACRO DECLARATION **/
%MACRO avg ;
TITLE &titre ;
PROC MEANS DATA=eq MEAN;
&where ;
&by ;
WEIGHT &poids ;
VAR &varlist ;
RUN;
%MEND avg ;
/** START PROGRAM **/
DATA eq ;
SET &fi00h (KEEP=casenum hweight d4 dpi);
* Cleaning data;
IF dpi in (. 0) THEN DELETE;
* Income per capita;
ypc = dpi / d4;
* Equivalised income;
ey = dpi /SQRT(d4);
* Individual weight;
wt=hweight * d4 ;
RUN;
PROC SORT DATA=eq;
BY d4;
RUN;
%LET where ;
%LET by ;
%LET poids = hweight ;
%LET varlist =dpi ;
%LET titre ="TOTAL POPULATION - var: &varlist" ;
%avg
%LET poids =wt ;
%LET varlist = ypc ey ;
%avg

%LET where =WHERE d4 LE 7 ;
%LET by =BYd4 ;
%LET poids = hweight;
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%LET varlist = dpi

%LET titre ="BY HOUSEHOLD SIZE - var: &varlist"
%avg

%LET poids =wt ;

%LET varlist = ypc ey ;

%avg
Results
Per capita Equivalised
Total income income income
Average income for all househo 144 89: 67 33¢ 105 37°
Average income for households:
- with 1 member 77 475 77 475 77 475
- with 2 members 160 425 80 212 113 438
- with 3 members 198 849 66 283 114 806
- with 7 members 234 376 33482 88 586
What is the relationship between income . : No clear
. Positive Negative
and household size? pattern

Comments

» Total household income obviously increases withsebold size, whereas per capita household
income generally decreases. Neither of these twasores is appropriate to compare the
well-being of households of different sizes.

» We use an equivalence scale because we believetlteeg are economies of scale in a
household. Therefore, the marginal income neeéecedses as the household size grows. As a
result, equivalised income becomes independent fr@rhousehold size, and we can compare
different households.

» Note that when calculating statistics, it is alwagportant to check for the cell size: the average
income measures by number of household members,bmdyased on very few observations
when the household size increases. (In this dpeamke, the number of households with more
than 8 members drops to less than 30 observasorthat no sound conclusion can be taken for
that group of households.)
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10.Poverty Lines and Poverty Rates

Goal

In order to get any measure of poverty, it is esakto make some assumptions concerning the
criteria based on which to define poverty. The apph used by LIS (and most commonly adopted in
the literature), is that of creating a relative @ay line based on the level and distribution of

household disposable (equivalised) income in the population. Households are classified as poor
or non-poor on the basis of whether their incomewser or higher than the relative poverty line.

Once poor households are identified, you can creatadicator to help identify the proportion of

poor households (or individuals) and to measurdetel of poverty. The choice of indicator used

will mainly depend on the purpose of the researth.this exercise, we will calculate the main

indicator of poverty incidence, the head counbraand the income gap ratio (an important indicator
of poverty intensity).

Activity

Using the 2000 Finnish data, run the same dataniciggrocedures and create the equivalence scale
introduced in the previous exercise. Define theepty line as 50% of the median equivalised
income. Calculate the head count ratio (definedhaspercentage of individuals living in poor
households) and the income gap ratio (as explam#ee guidelines).

Guidelines
» When creating a variable whose value is the samalf@bservations (e.g. median equivalised
income or poverty line), use tlg\LL sympuUTroutine. (i) First calculate the value you expect
assign to your variable, (ii) then within auLL_ data step, assign this value to a global macro
variable automatically generated by the routine @mdfinally, use this macro variable as it
would have been defined viava ETstatement.
PROC MEANS ...
VAR ...
WEIGHT ...;
OUTPUT OUT=temp MEDIAN=x;
RUN ;
DATA NULL_;
SET temp;
CALL SYMPUT(Y",  X);
RUN;
DATA ..
SET ...;

myvar = &y,
RUN;

» Again, be careful when choosing weights: useeight if you want to measure household
poverty, anchweight*d4 if you are interested in individual poverty.

» The Head Count Ratio (HCR) is the percentage ofr podividuals in the total population.
When you create a dummy variable indicating thainaividual is poor goor = 0 or =1), then
the mean of the indicator variable (properly wesghtwill be the percentage of poor individuals.

» The Income Gap is the difference between incometlamghoverty line. The Income Gap Ratio
(IGR) is the average income gap as a percentatye gfoverty line.



» To compute the number of households consideredipdbe population, use the optisgMWGT
of thePROC MEANStatement.
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Program

OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEABHL NONUMBER LS=200 PS=MAX;

DATA pov (DROP=hweight d4 dpi);
SET &fi00h (KEEP=hweight d4 dpi);
IF dpiin (. 0) THEN DELETE;
ey = dpi /SQRT(d4);
wt = hweight * d4 ;
RUN;
PROC MEANS DATA=pov NOPRINT;
VAR ey;
WEIGHT wt ;
OUTPUT OUT=temp MEDIAN=medey;
RUN ;
DATA _NULL_;
SET temp;
CALL SYMPUT("m",medey);
RUN;
DATA pov (KEEP=eymed povlin gap poor wt);
SET pov;
poor=0;
eymed = &m;
povlin =&m *0.5;
IF ey < povlin THEN

DO;
gap = povlin-ey;
poor=1;
END;
RUN ;

PROC MEANS DATA=pov N MEAN SUMWGT;
VAR poor eymed povlin gap;
WEIGHT wit;

RUN ;



Results

Median equivalised income 06 332
Poverty line 96,332/ 2 = 48,166
How many poor households are in the sample? 588

How many poor individuals are there in the t 277 263
population?

Head Count Rat 5.43%

What is the average income gap among | 12 317

individuals?

Income Gap Rat

12,317/ 48,166 = 25.57%

Comments

» The head count ratio (HCR) measures poverty incelgne., the number or proportion of poor
people), but gives every person equal weight naenabw far they fall from the poverty line.

>

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

among the poor).

Only two indicators of poverty are mentioned hdret there are several others. These include,
among the most common, the whole family of Fostexe@ Thorbecke indicators (of which the
HCR is only one), the Sen index, the Takayama inttexClark index, and the Thon index. Itis
important to note that a country may score befteromparison to a second country when using

a particular index, but could score worse if anothdex was used instead.
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11.Elderly and Child Poverty Rates

Goal

Households with children and/or the elderly areallgwat higher risk of poverty. The rising interest
in analysing the incomes of these groups has isegtshe use of child and elderly poverty rates.
(See, for example, the LIS key figures.)

Activity

Use data for Finland and the US in 2000. CalculseHead Count Ratio and the Income Gap Ratio
for the total population, the elderly, and for dinén.

Guidelines

> Prepare the data as you did in the previous exe(di®p observations with missing or zelp).

» All surveyed households and their members musibkided in the estimates of the poverty
line. After the (unique) poverty line has beencaldted, only those households with either
members under the age of 18 (for the child povégyres) or over 64 (elderly figures) are
included when computing the proportion of the pagioh (subgroup) living in poverty.

» One way to consider a subgroup in your calculatisrte change the weights. In this case, you
can create two additional weights: one for hous#shulith children and one for households with
elderly. These weights will be equal to O if thare no children/elderly in the household, but
will be equal to the normal weight multiplied byetmumber of children/elderly (and not total
number of household members!):

cwt = hweight * d27;
ewt = hweight * SUM(num6574,numge75);

» Try to use as much as possible the functioninstead of using as missing are not considered
with the SUM whereas an error is generated whitefatation is done with.

» For this exercise, construct the indicator threeet: once for each group you want to examine.
For each indicator, you will use the corrected \Weig



Program
OPTIONS NONOTES NOSOURCE NOFMTERR NODATE NONUMBEGENTER LABEL LS=max PS=max ;

%MACRO avg;
PROC MEANS DATA=povgrp MEAN ;
VAR poor eymed povlin gap;
WEIGHT &poids ;
RUN;
%MEND avg;
%MACRO y(pi);
DATA povarp;
SET &&&pi.h (KEEP=hweight d4 d27 num6574 numge7 5 dpi);
IF dpi in (. 0) THEN DELETE;
ey = dpi /SQRT(d4);
wt = hweight * d4 ;
cwt = hweight * d27;
ewt = hweight * SUM(num6574,numge75);
n =1;
IF d27 >0 THEN ¢ = 1;
IF (SUM(num6574,numge75)>0) THEN e = 1,
RUN;
PROC MEANS DATA=povgrp NOPRINT;
VAR ey;
WEIGHT wt ;
OUTPUT OUT=temp MEDIAN=medey;
RUN ;
DATA _NULL_;
SET temp;
CALL SYMPUT("m",medey);
RUN;
DATA povgrp (KEEP=n c e eymed povlin gap poor wt cwt ewt) ;
SET povgrp;
poor =0 ;
eymed = &m ;
povlin =&m * 0.5 ;
IF ey < povlin THEN

DO;
gap = povlin-ey;
poor=1;
END;
RUN ;

TITLEL "COUNTRY : " &pi ;
TITLE2 "**** NUMBER OF OBSERVATIONS ****'" -
PROC FREQ DATA=povgrp ;
TABLES nce / MISSPRINT NOROW NOCOL NOCUM M ISSING ;
RUN ;
TITLE2 "**** TOTAL POPULATION *x**" -
%LET poids = wt ;
%avg
TITLE2 "**** CHILDREN ****" :
%LET poids = cwt ;
%avg
TITLE2 "**** EDERLY ****" ;
%LET poids = ewt ;
%avg
%MEND y ;
%y (fi00)
%y (us00)
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Results
# Observations Poverty line HCR IGR
Finland 2000
Total 10421 48,166.15 5.43% 25.57%
with children 3893 48,166.15 2.97% 44.70%
with elderly 1837 48,166.15 8.47% 12.20%
US 2000
Total 49 351 12,046.99 17.05% 33.45%
with children 18 030 12,046.99 21.93% 34.13%
with elderly 11 634 12,046.99 24.72% 29.60%
Comments

» As already mentioned above, the poverty line remtie same whether one examines the entire
population, children, or the elderly but the houwsddh included in calculating the percentage
below the threshold change with each subgroup.efbes, keep in mind that the sample sizes of
these subgroup rates are based on fractions @frire sample and treat these figures with care
when interpreting your results.
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12.Dealing with Extreme values: Trimming and Bottom- /Top- coding

Goal

Many inequality measures are sensitive to the alaethe bottom and/or top of the income
distribution, and some are not defined for non{dsivalues of income (e.g., any measure that
calculates a logarithm). Therefore, comparativeeaechers sometimes ‘trim’ the distribution (by
deleting the top and bottom 1% for example) or isgthottom codes’ and ‘top codes’ to provide a
common calculation of lower and upper limits, metlodten referred to as ‘winsorising’.

Activity

Use the data for Sweden 2005. Remove all missidgzaro values of household disposable income.
Using both the trimming and winsorising methodsate the following two new variables:

- variabletrim, where the top 1% and bottom 1% of weighted honlsetiisposable incomeii)
is set to missing (trimming);

- variablewins where the top 1% and bottom 1% of weighted housetlisposable incomedi)
are set respectively to the value of theahd 99' percentile (winsorising).

Compare the mean, median, and the first four asdftar observations of the household income
before the changes, after trimming, and after wissay.

Guidelines

» To find the values of the®land 99" percentiles of a variabkes WELL As its first and last four
observations you must use thROC UNIVARIATE. The syntax of this procedure is similar to the
syntax of thePROC MEANS. Few additional features has been adde@dROC UNIVARIATE to
produce an extensive set of statistics. By defanftiymation on distribution such as the extreme
value of analysed variables is provided.

» In order to recall any of the results calculatedtiyyPROC UNIVARIATE, use thecALL SYMPUT
routine as done previously. Note that withnaJLL_ data step, the routine can be called several
times:

DATA _NULL_;
SET tmp;
CALL SYMPUT("y",x);
CALL SYMPUT("z",w);
RUN;



Program
OPTIONS NONOTES NOSOURCE NOFMTERR NODATE NONUMBEBENTER LABEL LS=max PS=max ;

%MACRO univ ;
PROC UNIVARIATE DATA=&pi ;
WHERE &var not in (. 0);
VAR &var ;
WEIGHT hweight ;
&out ;
RUN ;
%MEND univ ;

TITLE "** AVERAGE & MEDIAN DP| BEFORE ***";
%LET pi = &se05h ;

%LET var =dpi ;

%LET out = OUTPUT OUT=tmp P1=fperc P99=lIperc ;
%univ

DATA NULL_;
SET tmp;
CALL SYMPUT("a",fperc);
CALL SYMPUT("b",Iperc);
RUN;
DATA tbc;
SET &se05h (KEEP=hweight dpi);
IF (dpi notin (. 0)) ;
trim = dpi ;
wins = dpi ;
botlin =&a;
IF dpi It botlin THEN DO;
trim=.;
wins = botlin; END;
toplin = &b;
IF dpi gt toplin THEN DO;
trim=.;
wins = toplin ; END;
RUN ;
TITLE "*** AVERAGE & MEDIAN DPI AFTER TRIMMING ***"
%LET pi =tbc;
%LET var = trim
%LET out =;
%univ
TITLE "*** AVERAGE & MEDIAN DPI AFTER WINSORING *** "
%LET pi =tbc ;
%LET var = wins ;
%LET out =;
%univ
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Results
Original values After trimming After winsorising

Number of valid observations 16,268 15,918 16,268
Average income 269,551 262,484 265,713
Median income 223,861 223,861 223,861
Income level of | Smallest: -1,053,732 43,066 43,066
the first four 2" smallest: -813,940 43,487 43,066
observations y

I .
(smallest 3" smallest: -270,365 43,644 43,066
incomes) 4" smallest: -239,543 43,671 43,066
Income level of | 4™ largest: 6,542,836 803,085 806,076
the last four 39 |argest: 6.746.146 803,952 806,076
observations y

n .
(highest 2" largest: 7,609,412 804,307 806,076
incomes) Largest: 1,072,029,135 806,076 806,076
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13.Inequality: the Gini Index

Goal

This exercise introduces the Gini index, whichng @f the most commonly used income inequality
indicators.

Activity

Calculate the Gini index on total disposable incdoreFinland and the US in 2000, after bottom-
coding disposable income at 1 percent of its edise mean and top-coding at 10 times the
unequivalised median.

Guidelines

» Prepare the data as you did in the previous exe(di®p observations with missing or zelp).

> In the previous exercise you have seen two difteneethods of dealing with extreme values,
trimming and winsorising (or bottom-/top-coding)hd LIS key figures are calculated using a
particular type of bottom-/top-coding, which we wiéplicate in this exercise. The bottom-
coding is carried out after the equivalisationrafame (on the equivalised income distribution),
while the top-coding is carried out before (on theequivalised distribution) in the following
way:

- at the bottom of the distribution, equivalised im=is bottom-coded at 1 percent of its
equivalised mean, i.e., all observations for whecjuivalised income is lower than 1% of
the average equivalised income are set to thaevalu

- at the top of the distribution, income is top-cod¢d 0 times the unequivalised median, i.e.,
all observations for which unequivalised incomedpi) is higher than 10 times the median
unequivalised income are set to that value.

- Use the same frame as the one created in the psegiercise and adapts it to comply with
the LIS definition.

» HELP: Here is a SAS algorithm to calculate the Giniftioent. The variablevt andey used in
this algorithm have been exactly defined the sdrag for the previous exercises.

PROC SORT DATA=gini;
BY ey;
RUN;

DATA gini (KEEP=gini);
IF_N_=1THEN
DO UNTIL (last);
SET gini END=last;
swt + wt ;
swtey + (wt*ey) ;
END;
SET gini END=eof;
IF_N_=1THEN

DO;
prewt=0;
preey =0;
up =0;
sum =0;

END;

cwt + wt ;



cwtey + (ey*wt) ;

pcwt = cwt / swt * 100 :
pcwtey = cwtey / swtey * 100 ;
up=(pcwt-prewt)*(pcwtey+preey);
sum +up ;

prewt = pcwt ;

preey = pcwtey ;

RETAIN prewt preey ;
IF eof THEN
DO;
gini=1 - (sum/10000) ;
OUTPUT;
END;
RUN;
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Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTERHAL NONUMBER LS=MAX PS=MAX ;

%MACRO prep ;
DATA prep (DROP=hweight);
SET &&&pi.h (KEEP=hweight d4 dpi);
IF dpiin (. 0) THEN DELETE;
ey = &var / SQRT(d4);
wt = hweight * d4;
RUN;
PROC UNIVARIATE DATA=prep NOPRINT,;
VAR eydpi;
WEIGHT wt ;
OUTPUT OUT=temp MEAN=aveey MEDIAN=medey medpi ;
RUN ;
DATA _NULL_;
SET temp;
CALL SYMPUT("a",aveey);
CALL SYMPUT("m",medpi);
RUN;
DATA prep (DROP= batlin toplin);
SET prep ;
botlin = 0.01 * &a;
IF ey < botlin THEN ey = botlin ;
toplin =10 * &m;
IF &var > toplin THEN ey = (toplin/(SQRT(d4)))
RUN ;
PROC SORT DATA=prep;
BY ey ;
RUN ;
%MEND prep;
%MACRO Gini ;
DATA Gini (KEEP=gini) ;
IF_N_=1THEN
DO UNTIL (last) ;
SET prep END=last;
swt + wt ;
swtey + (wt*ey) ;
END ;
SET prep END=eof;
IF_N_=1THEN

DO;
prewt =0
preey =0 ;
up =0;
sum =0;
END ;
cwt + wt ;

cwtey + (ey*wt);

pcwt = cwt/swt* 100;

pcwtey = cwtey / swtey * 100;

up = (pcwt-prewt) * (pcwtey+preey) ;
sum + up ;

prewt = pcwt ;

preey = pcwtey ;

RETAIN prewt preey ;
IF eof THEN
DO ;
gini=1-(sum / 10000) ;



OUTPUT ;
END ;
RUN;
TITLE &pi - &var ;
PROC MEANS DATA=Gini MEAN;
RUN;
%MEND Gini ;

%Let var = dpi ; %LET pi =us00 ;
%Prep

%Gini

%LET pi =fi00 ;

%Prep

%Gini
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Results
Gini
usS 2000 0.36823
Finland 2000 0.24621
Comments

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

> As expected, inequality is much larger in the U&tin Finland.

» To see the Ginis for all LIS datasets online, gdtip://www.lisproject.org/key-figures/key-
figures.htm
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14.Sensitivity Analysis Using Different Concepts of Ilnome

Goal

When analysing inequality, you should always dilmaultiple methods when comparing different
countries. Inequality measures can be affectetthdyndicator used or by the measure of income.

The Gini index may change enormously when it iscwated on income concepts other than
disposable incomelpi), which is calculated after transfers and tadestead, you may want to look
at market incomenti), which is calculated before taxes and transf@g.computing a Gini index on
both income concepts, you can analyse the effecgmfernment influence on the income
distribution.

Activity

Calculate the Gini index for Finland and the US@®0 for both market income and total disposable
income, after bottom and top coding as in the eviexercise.

Guidelines

> Prepare the data as you did in the previous exerciBe careful when choosing your sample.
For each of the two income concepts, there wilalbfferent sample of “valid” values (i.e., not
missing and not zero). Since we are comparindviloefinal measures, we want to use the same
sample in the two cases. In this exercise, usedhw®le that drops observations for whilphis
zero or missing. In this case, observations wattomi but “valid” dpi are kept.

» In this exercise, you will need to create two meeswf income: an equivalised disposable
income (Ipi) as well as an equivalised market income) (



Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX;

%MACRO prep ;
DATA prep (DROP=hweight);
SET &&&pi.h (KEEP=hweight d4 dpi mi);
IF dpi in (. 0) THEN DELETE;
ey = &var / SQRT(d4);
wt = hweight * d4;
RUN;
PROC UNIVARIATE DATA=prep NOPRINT;
VAR ey dpi;
WEIGHT wt ;
OUTPUT OUT=temp MEAN=aveey MEDIAN=medey medpi ;
RUN ;
DATA _NULL_;
SET temp;
CALL SYMPUT("a",aveey);
CALL SYMPUT("m",medpi);
RUN;
DATA prep (DROP= botlin toplin);
SET prep ;
botlin = 0.01 * &a;
IF ey < botlin THEN ey = botlin ;
toplin =10 * &m;
IF &var > toplin THEN ey = (toplin/(SQRT(d4)))
RUN ;
PROC SORT DATA=prep;
BY ey;
RUN ;
%MEND prep;
%MACRO Gini ;
DATA Gini (KEEP=gini) ;
IF_N_=1THEN
DO UNTIL (last) ;
SET prep END=last;
swt + wt ;
swtey + (wt*ey) ;
END ;
SET prep END=eof;
IF_N_=1THEN

DO;
prewt =0
preey =0 ;
up =0;
sum =0;
END ;
cwt + wt ;

cwtey + (ey*wt);

pcwt =cwt/ swt* 100;

pcwtey = cwtey / swtey * 100;

up = (pcwt-prewt) * (pcwtey+preey)
sum + up ;

prewt = pcwt ;

preey = pcwtey ;

RETAIN prewt preey ;
IF eof THEN
DO ;
gini=1-(sum / 10000) ;
OUTPUT ;
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END ;
RUN;

TITLE &pi - &var ;
PROC MEANS DATA=Gini MEAN MAXDEC=3;
RUN;

%MEND Gini ;

%Letvar=mi ;
%LET pi =us00;
%Prep

%Gini

%LET pi =fi00 ;
%Prep

%Gini

%LET var =dpi ;
%LET pi =us00;
%Prep

%Gini

%LET pi =fi00 ;
%Prep

%Gini



Results

» The Gini index is obviously much larger when caddetl on the market income than on net
income, since both transfers and taxes have atiedisve purpose.

>

>

Even though Finland remains the more equal of W ¢ountries even if looking at thai
measure, the difference becomes much less evitentnuch larger decrease in Gini (when
going from the pre-tax and transfers to the posiatad transfer income concept) in Finland with
respect to the US, points to two completely différsocial systems in terms of income
redistribution.

As already mentioned, there are quite a few LI@skts that contain net income instead of gross
income data, including some large countries likenEe and Italy. The income data from these
countries are net of taxes and thus not readilypavable to the gross income data from other

countries.

Gini mi dpi
US 2000 0.478 0.368
Finland 2000 0.463 0.246
Comments
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15.Sensitivity Analysis Using Different Equivalence Sales

Goal

The LIS equivalence scale (square root of the nurobdousehold members) is just one among
many possible equivalence scales. Obviously, tiw@ce of the scale will have an impact on the
measure calculated. The difference is all the momgortant when you are considering specific
subgroups of the population that are treated @iffdy by the different equivalence scales. In this
exercise we will see how the head count ratio (HCRgnges when using the OECD equivalence
scales (modified and original) with respect tolti® equivalence scale.

Activity

Calculate the head count ratio (HCR) for the tpgbulation, the child population, and the elderly
population in Finland in 2000. Use the LIS equivade scale, the OECD modified scale, and the
OECD original scale to calculate three differentaswes of equivalised income.

Guidelines

» This exercise utilizes three different equivalescales:
- LIS scale = square root of the number of persons;
- OECD modified scale = 1 + 0.5*number of other aduéimbers + 0.3 * number of children

below 14;
- OECD original scale = 1 + 0.7*number of other ado#mbers + 0.5 * number of children
below 14.
» To calculate the head count ratio with the threaivedence scales for the three population
groups:

- Calculate three different equivalised incomes:
%LET scale = dpi/SQRT(d4);
%LET scale = dpi/(1 + 0.5%(d4-1-d29) + 0.3*d29);
%LET scale = dpi/(1 + 0.7*(d4-1-d29) + 0.5*d29);



Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTERHAL NONUMBER LS=MAX PS=MAX ;

%MACRO avg ;
PROC MEANS DATA=scale MEAN ;
VAR poor ;
WEIGHT &poids ;
RUN;
%MEND avg ;

%MACRO senana ;

DATA scale ;
SET &fi00h (KEEP=hweight d4 d5 d29 num6574 num ge75 dpi);
IF dpi in (. 0) THEN DELETE;
IF d5 =3 THEN DELETE;
ey =&scale;
wt = hweight * d4 ;
cwt = hweight * d29;
ewt = hweight * SUM(num6574,numge75);
RUN;
PROC UNIVARIATE DATA=scale NOPRINT;
VAR ey;
WEIGHT wt ;
OUTPUT OUT=temp MEDIAN=medey;
RUN ;
DATA _NULL_;
SET temp;
CALL SYMPUT("m",medey);
RUN;
DATA scale (KEEP=poor wt cwt ewt) ;
SET scale ;
poor =0;
eymed =&m;
povlin =&m *0.5;
IF ey < povlin THEN poor =1 ;
RUN ;
TITLE2 "**** TOTAL POPULUATION ***** .
%LET poids = wt ;
%avg
TITLE2 "**** CHILDREN ****" ;
%LET poids = cwt ;
%avg
TITLE2 "**** EL DERLY ****" ;
%LET poids = ewt ;
%avg

%MEND senana;

TITLEL "LIS Equivalence Scale" ;

%LET scale = dpi/SQRT(d4);

%senana

TITLE1 "OECD Modified Scale" ;

%LET scale = dpi/(1 + 0.5*(d4-1-d29) + 0.3*d29);
%senana

TITLE1 "OECD Original Scale" ;

%LET scale = dpi/(1 + 0.7*(d4-1-d29) + 0.5*d29);
%senana
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>

Results
HCR LIS equivalence OECD modified OECD original scale
scale scale

Total population 5.432 4.324 3.872

Children (< 14) 3.257 3.104 5.591

Elderly 8.469 4.736 1.179
Comments
> As expected, the HCR changes when using differgaivalence scales. This is especially true

for child and elderly poverty rates.

The poverty rate changes substantially betweeereifit equivalence scales. Equivalised income
eyis calculated as:

ey=y/d

wherey is the unequivalised disposable incordgi {n LIS terms)d is the size of the familydé

in LIS terms) ang is the equivalence elasticity: varies between 0 (indicating full economies
of scale and no need to adjust household incontesie) and 1 (no economies of scale, which
indicates the need to use per capita income). @blypthe larger the elasticity, the smaller the
economies of scale assumed by the equivalence. selI® increases witle for large
households, whereas it decreases for small howsehohis is because with a higheli.e.,
smaller economies of scale), large householdsne#ld more income to get the same standards
of living, whereas smaller households need lessnmec The LIS equivalence scale use9.5;

the original OECD scale corresponds to a valuex~6f7; and the modified OECD scale stands
somewhere in the middle. As a result, when usieg@ECD scales, poverty will generally be
higher in households with children (which tend ® larger than the average household), and
much lower in households with elderly (which teadbe much smaller).
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16.Calculating Employment Rates

Goal

The employed population can be defined differedépending on the research purpose. In labour
market analysis, you may wish to calculate emplaymates or run wage regressions. In this case,
you may want to identify persons working at a dartaoment in time. Within the framework of this
strict reference period, a person may be considesezinployed as soon as he/she has carried out any
work (i.e., the International Labour OrganisatidhQ) definition of employment, LIS variable
pclfs). Those more interested in the primary employnstaius at a certain moment in time should
not use the ILO definition, but rather look at thashose main activity is employment (LIS variable
pcmas).

Those wishing to perform income distribution anak/according to the activity status of individuals
(e.g., calculation of poverty rates for the workpagpr), may choose to focus on employment over a
longer reference period. In this case, you nedibtable to identify an individual’'s primary activi
over the income reference period (which in LISasmally one year, LIS variabjgumas).

In this exercise, we identify the employed popuolataccording to these three different concepts of
employment.

Activity

Calculate employment rates in the US and Germa2p@® using the three different employment
measures. Use the sample of individuals 18 ydaagaand older. Recode all of those with unclear
employment attachment (coded in 900s) to missing.

Guidelines

» The employment rate is the percentage of emplogesgops in the adult population, which we
define here as 18 years of age or older.

» There are three different LIS variables that calacwith the definitions of employment
described above:

- persons carrying out any work at present can batifeed usingpclfs;
- persons for whom work is the main activity at presge inpcmas,
- persons who are mainly employed during a longaregice period can be foundgamas.

» By definition, those coded in the 900s may have escemployment attachment, but the
information is too ambiguous to either define theither as “employed” or “not employed”.
These individuals were kept in separate detailéelgoaies to allow users to redefine them based
on the specific research project. Always checkadbentry-level documentation to determine
how you wish to recode those assigned to the 980480, inpclfs) category.

» In order to measure employment, create dummy asalor employment status, by recoding
the original variables into indicators of dichotamseemployment status (yes=1 & no=0).

- The generic syntax for this statement is as shoslowh NOTE that here the code is kept as
simple as possible. In the long run, try to use fiatement more often:
ARRAY emp {*} empl-emp3;
- Use a loop statement to apply similar code on eacy elements at the same time.
DOi=1TO 3;



IF (900 <= emp(i) <= 999) THEN emp(i) = 1;
END;

The indexi starts with the value 1, is then incremented gy itttrement value each time.
The iterations continue as long as the index less than or equal to the stop value (here the
dimension of the array). If a negative incrementsed, then the rules reverse so that the

indexi decrements to a lower bound. If you don’t usedhetatement the increment is by
default equal to 1.

Note that thendex is stored as a variable in your output dataset’tCforget to drop it in
your output dataset.

DATA emp (DROP=page pclfs pcmas pumas i);
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OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX;

%MACRO emp(pi);

DATA emp (DROP=page pclfs pcmas pumas i);

SET &&&pi.p (KEEP=country pweight page pclfs p

* Keep adult (18+) ;

IF page > 17 ;

* create variables empl emp2 emp3 ;

empl = pclfs ;

emp2 = pcmas ;

emp3 = pumas ;

* create a table to loop into the mapping pr

ARRAY emp {*} empl-emp3;

* create recoded pclf, pcmas, pmas with stri

DOi=1TO 3;
IF (900 <= emp(i) <= 999) OR emp(i) = -1
ELSE IF (100 <= emp(i) <= 199) THEN emp(i
ELSE IF emp(i) NOT IN (.,0,1) THEN emp(i

END ;
RUN ;

* get the ratios;

PROC FREQ DATA=emp ;
TABLES empl-emp3/ NOCUM;
WEIGHT pweight ;

RUN ;

%MEND emp ;
TITLE " US00 - Employment rates"; %emp(us00)
TITLE " DEOO - Employment rates"; %emp(de00)

cmas pumas);

ocress ;
ct definition ;

THEN emp(i) = . ;
) .
)

11
0,



Results

USo00 DEOO
At present (any work) 65.49 59.64
At present (main activity) 59.27 45.76
During the calendar year (main activity 63.15 54.38

Comments

» As expected, the employment rate is much highemployment is defined as any woclfs)
than if it is defined as the main activity hepatifhas or pumas).

> Be sure to look at the Value Labels and read themr@ents/Warnings in the Lissification tables!
This is where you will find information about the®category.

- In most cases, the difference between includind@@@s or setting them to missingpdfsis
minor or non-existent. Determining whether anwdlial held a job in a specified period is
fairly straightforward and the 900 category is reed for truly marginal cases.

- More ambiguity arises when defining primary activipcmas andpumas). This happens
most often when guestions about primary activitgu on employment. In some surveys,
guestions about non-employment are only askedosfethvho were not employed plfs, so
those who appear to have marginal attachment ttatiour force (e.g., part-time or irregular
workers), but who have specified no other actigity coded in the 900s.
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17.Calculating Unemployment Rates

Goal

The definition of the unemployment rate is quitanstard: the percentage of the unemployed
population over the active population at a givempim time. The active population includes both
the employed and the unemployed, but not the noplearad. The definition of the unemployed

population, however, varies considerably. Themifficulty in calculating unemployment rates

lies in determining the identity of the unemployed.

The most widely recognised measure of unemploynsetiitat of International Labour Organisation
(ILO). According to the ILO, the employed are teosho had at least one paid hour of work (or
were temporarily absent from work) during a giveference week. The unemployed are those who
were not employed during the reference week, wetigedy searching for a job during the previous
4 weeks, and were available to start a new joherfollowing 2 weeks.

However, unemployment can be measured in a vaoietyays, and this is reflected in the surveys
used by LIS. Criteria range from registrationteg tnemployment office, receipt of unemployment
benefits, self-declared unemployment, or job seakdhfortunately not all concepts are available for
all datasets, so it is important to read the docuat®n very carefully when attempting to compare
the unemployment rates in two different datasets.

In this exercise, we will use the ILO definition wiemployment to calculate unemployment rates.

Activity
For the UK in 1999 and Germany 2000 calculate urieynpent rates (percentage of unemployed
persons over the active population) with the IL@rdgon of unemploymentgclfs 210-219.

Consider those individuals 25 to 60 years of agéedn the working-aged population. Exclude
those currently in the military.

Guidelines
> Identify the LIS variable to be used for the cadtidn of the unemployment rates. All of the

different concepts of unemployment are all includedne LIS variable only.

» Create a dummy variable for unemployed following trefinition given above. When defining
the dummy, be very careful how you define the urleygzl as well as how you define the
“active population”. (The universe depends on yaefinition!)

» Please note that all ILO unemployed are groupethensemi-standardised codes 210-219. The
registered unemployed, who are not ILO unemploged,coded as 220-229. (Note, however,
that it is possible to be both registered and Ib@mployed (or unknown ILO), so be careful
when coding if you are only interested in the regisd unemployed.)

> In the UK:

- There are many programs that combine unemploymemefiis with work and/or training
(values 910s). For this exercise, they should msidered registered unemployed (as well
as included in the “all unemployed” categories), tot ILO unemployed.

- The potentially unemployed are those in the 408gwaty.
» Military personnel (whether at work or on leaveg atways coded from 180 to 189pdfs.
» Tabulate the variables to get the unemployment(rateember to weight the results).



Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=MAX PS=MAX;

%MACRO Ifc(pi);

DATA unemploy (DROP=country page pclfs) ;

SET &&&pi.p (KEEP=country pweight page pclfs);
*--- Retain only working age persons ;
IF (25 <= page <= 60) ;
*--- "ILO Unemployment" ;
unemp = pclfs ;
IF ((100 <= unemp <= 179) OR (190 <= unemp <= 199)) THEN unemp =0 ;
IF (210 <= unemp <=219) THEN unemp =1 ;
IF unemp NOT IN (0,1) THEN unemp =. ;

RUN ;

PROC FREQ DATA=unemploy ;
TABLES unemp / NOCUM ;
WEIGHT pweight ;

RUN ;

%MEND Ifc ;
%lfc(uk99)

%Ifc(de00)
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Results
Unemployment rate, at present UK99 | DEOO
ILO unemployed 455 | 451
Comments

» The broadest unemployment definition (includingstaavho may potentially be unemployed)
may vary considerably from dataset to datasetGdrmany, it includes discouraged workers and
those with some vague intent of working in the fatuas well as those who were previously
unemployed, but were receiving sickness or mateb@nefits during the reference week. In the
UK, it includes discouraged workers and those imkwar training through the employment
service.

» When comparing LM variables across datasets wihute of the semi-standardised codes, look
very carefully at the country-specific documentatio order to interpret the results.






LAB SESSION LABOUR MARKET LIS Summer Workshop 2010

18.Person- and Job-specific Characteristics of Employent

Goal

There are a number of employment characteristias itiay interest researchers. This exercise
introduces you to a few of the person- and job+$ipecriables that are available from LIS.

Activity
For Spain in 2000, create a SAS dataset contapageg pweight, pclfs, and the following:

-Characteristics of the Individual
- continuousphoursu, pweektl
- categoricalpsecjob, psearch, pcare

-Characteristics of the Primary Job
- categoricalpactiv, pind, ptypewk, pfulpar

This exercise uses a sample of adults (16 and .dverinpclfs create a dummy variablerfip) that
will be coded O for individuals that are not emm@dyand 1 for individuals that are employed. Using
the characteristics of the individual (continuowsiablesphoursu, pweektl as well as the newly
created employment dummy variablmp), find the weighted mean, minimum, and maximum.
Repeat the same calculations (for the same vasjphiéer you “clean” the data (see Baidelines

for instructions).

Finally, tabulate the dummy variablen{p) with each categorical variable. Run this tabatat
twice: (1) without weights and with those individsiavho are coded -1; (2) with weights and
excluding those who are coded -1.

Use the information from your output and/or thewnentation to answer the following questions:
1. What are the minimum and maximum numbers of useglkly hours for the employed?

Explain these results.

What are the implications for interpreting the agg hours worked reported above?

2. Why doesphoursu equal O for all observations of those not empl@yatfhen is it possible for
phoursu to equal to 0 for some of those employed?




3. How is it possible that some of those who are ngtleyed reported 52 weeks of employment?

4. Which variables have no observations equal to -brajnthe employed and all observations
equal to -1 among those not employed?

What does this tell us about the universe of tvasmbles?

5. Why doesptypewk have some observations equal to -1 among the gexiifo

6. Which variables have no observations equal to Feither group?

What does this tell us about the universe of tvasmbles?

Guidelines

» When creating your employment dummy variable, lye o include only those you can clearly
identify as being either employed or not employé&d other words, be careful what you do with
the 900s codes ipclfs.

» The variablephoursu andpweektl (as well as all other time variables), are pecutiahat they
may be continuous and discrete at the same tirh¢healvalues between 0 and 999 are normal
continuous values, representing the duration o t{gither hours of weeks), but on top of those
there may be some discrete values, notably:

- the value -9 fophoursu andphoursa stands for “hours vary”;

- all the values greater or equal to 1000 indicatgigleor incomplete information, where
the 1000 is a flag and stands for “at least xx nemmiif hours” (see Section D of the
introduction of the Labour Market Variables Guidels).

As a consequence, none of these values shouldeoeasssuch (as they do not represent actual
numbers of hours / weeks), and they should be deddrom the sample unless recoded to a
valid value.

» The syntax of the SAS procedure is standardizedaviad repeating several times, the same
code with different parameters (e.g.: differentlginzal variable), you can create a generic SAS
macro that allows you to only call the relevantgmaeter each time you invoke the macro. Find
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below an examplecbde ) of the type of SAS macro you could create fos txercise. Note
that you can use more parameters to make the SAfraa generic as possibede 3 and
use it for almost any situation where your SAS prhoe is needed.

code 1
%MACRO avg;
PROC MEANS DATA=Imp N MEAN MIN MAX;
&where;
VAR &var;
WEIGHT pweight;
BY emp;
RUN;
%MEND avg;

code 2
%MACRO avg;
PROC MEANS DATA=&ds &stat &opt;
&where;
&classe ;
&typ
VAR &var;
&wagt;
&by ;
RUN;
%MEND avg;




Program
OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=200 PS=MAX ;

%MACRO avg ;
PROC MEANS DATA=Imp N MEAN MIN MAX ;
&where ;
VAR &var;
WEIGHT pweight ;
BY emp;
RUN ;
%MEND avg ;
%MACRO frq ;
%LET varlist = psecjob psearch pcare pactiv pind ptypewk pfulpar ;
%LETi=1;
%DO %UNTIL (& > 7) ;
TITLE “%scan(&varlist,&i) - unweighted - all v alues”;
PROC FREQ DATA=Imp ;
TABLES %scan(&varlist,&i) / MISSPRINT NOROW NOCOL NOCUM MISSING ;
BY emp;
RUN ;
TITLE “%scan(&varlist,&i) - weighted - cleane d values” ;
PROC FREQ DATA=Imp ;
WHERE %scan(&varlist,&i) ne -1 ;
TABLES %scan(&varlist,&i) / MISSPRINT NOROW NOCOL NOCUM MISSING;
WEIGHT pweight ;
BY emp;
RUN ;
%LET i = %eval(&i+1) ;
%END ;
%MEND frq ;

DATA Imp ;
SET &es00p (KEEP=pweight page pclfs pactiv pind pt ypewk pfulpar phoursu pweektl
psecjob psearch pcare);
* Retain Adults ;
IF (page > 15) ;
*--- Employment rate ;
emp = pclfs ;
IF  pclfsin(-1) THENemp=.;
ELSE IF (100<=pclfs<=199) THENemp=1;
ELSE IF (200<=pclfs<=999) THEN emp =0
RUN ;
PROC SORT DATA=Imp ;
BY emp ;
RUN ;

TITLE "phours - all Values " ;

%LET where =; %LET var = phoursu ; %avg
TITLE "pweektl - all Values " ;

%LET where = ; %LET var = pweektl ; %avg
TITLE "phours - cleaned Values " ;

%LET where = WHERE (( phoursu > 0) OR (phoursu < 99 9);
%LET var = phoursu ;

%avg

TITLE "pweektl - cleaned Values ";

%LET where = WHERE ((pweektl > 0) OR (pweektl < 999 ) ;
%LET var = pweektl ;

%avg

%frq
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Results
Table 1
Continuous variables| # observations | Mean Min Max
All values
Employed
phoursu 5,599 66.2 -9 1,072
pweekil 5,350 51.8 0 1,048
Not Employed
phoursu 6,489 0 0 0
pweektl 6,44€ 6.8 0 1,04¢
“Clean” values only
Employed
phoursu 5,410 41.3 2 96
pweektl 5,317 46.1 0 52
Not Employed
phoursu 6,489 0 0 0
pweekil 6,421 3.1 0 52
Table 2
Categorical Variables Employed | Not Employed
Characteristics of the Individual
psecjob | # obs =-1 202 6,492
# missing obs 154 50
% with multiple jobs 3.14 NA
psearch | #o0bs=-1 0 0
# missing obs 155 51
% looking for a job 8.78 11.6
pcare # obs =-1 0 0
# missing obs 155 71
% caregivers 22.61 21.5
Characteristics of the Job
pactiv # obs = -1 0 6,492
# missing obs 134 50
% own-account workers 11.52 NA
pind # obs = -1 0 6,492
# missing obs 134 50
% in construction 11.33 NA
ptypewk | # obs =-1 202 6,492
# missing obs 154 50
% in public sector 16.46 NA
pfulpar | # obs =-1 0 6,492
# missing obs 6 50
% in full-time employment 87.2 NA




Answers to questions 1 to 6:

1.

The minimum number of usual weekly hours is -9 tmedmaximum one is 1072.

-9 is the standard LIS value indicating the empéoyerks irregular hours, while the 1000 is a
flag for partial information on hours (2% stands for “at leastx hours”).

The average hours worked by the employed are usiilmiged if the -9 values are included in
the averages, while they are significantly oveneated if the values above 1000 are included.
Negative values and values greater than or equed@0 should be excluded (or recoded) when
calculating averages.

The employment dummy created in this exercise camen those on leave and in marginal
jobs as employed. Therefore, we would expect “lisuaurs for the employed to include 0
hours (e.g., those currently on leave), but no @meted as not employed should have worked
even one hour.

This is due to the different reference periodshef variables. The variabjelfs reports the
labour force status (LFS) at the time of the intamy andpweektl reports total weeks worked
during 2000. Looking at the country-specific syngocumentation shows that the interview
takes place between October and December of 2@04,person could have worked the entire
previous year, but stopped in between the end @ 2Md the interview.

Variablespactiv, pind andpfulpar have no observations equal to -1 among the emglagd all
observations equal to -1 among those not employed.

This means that the universe of those variables the individuals to whom this question is
relevant) is exactly all employed persons as reparipclfs.

Different from the other variables about primary jcharacteristics, the universe mijpewk is
smaller than all employed persons. The documemtdélls us that the universe contains only
persons who currently work at least 15 hours perkyaot all employed individuals.

Variablespsearch andpcare have no observations equal to -1 for either group.

This means that the universe of those variablesitideast all adults with known LFS,
independently from whether they are employed or not
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19. A Cross-national Comparison Using Stacked Data

Goal

In this exercise, we combine household- and pelseosi-files across countries to run a regression
estimating the usual hours of the working-aged lieivi population, utilizing a number of the
techniques learned in earlier exercises. In additee show the importance of weighting correctly
when combining files with very diverse sample siaed weighting structures.

Activity
For Ireland and Austria in 2000, do the following:
1. Using the household-level file:
a. Create a sample containingsenum, hweight, d4, d5, anddpi.

b. Create a dummy variabledorhh) indicating that a household is poor (as defingdidving
less than 50 percent of median equivalised dispesatome).

c. Create a variablecunt) containing the number of households in the san(iblat is the
same for all observations within the country).

d. Create a new weight that normalizes the househeldghwto 1.

e. Save your file in the temporary LIS directory fatdr use. (See Guidelines below for
details.)

2. Using the person-level file, create a sample ofmiitary working-aged adults (25 through 60).

a. Include the variablesountry, casenum, pweight, page, psex, peduc, ptocc, phoursu, pclfs,
andpcare.

b. Using pclfs, drop any individuals who are in the military (bategular armed forces and
conscripts).

c. Run the LISinclude program to recode education. Recadac to missing if education is
not in one of the major classifications (1 to 3).

d. Usingpcare, create a dummy variablecére) that indicates care of children.
e. Recodephoursu to missing if the usual hours worked vary.
f. Create dummy variables for gendangale) and country &t00).

3. For each country, merge the person- and housebuoéliles keeping only working-age civilian
adults in households without missing or zero dpi.

a. Note: Your final file will be at the person levéiou should only retain observations that
include information from both of the two samplesiyweated above.)

b. Save the merged file with the same temporary fden@ as you used when saving the
household data.

4. Create your final sample by appending all of yoaurtry-level merged files.

a. Create a variable that defines each household wr yombined sample (i.e., every
combination ofcountry andcasenum will have a unique value).

b. Save your final combined file to the temporary diocey.
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For this exercise, assume that the correct populatiodel estimating the number of hours
worked is as follows:

phoursu = f(page educ poorhh female ccare <country dummies>)

where<country dummies> are included for each country in your analysis liging, of course,
the base country).

a. Run a regression of your model for each countrymgishe household weight. Since the
sampling unit is the household, you will need taect for the clustering of households.

b. Run the same regression combining countries ariddimg the dummy variable for Austria.

c. Instead of using the household weight, use the aliwed weight you created when you set
up the household file running the regression ubiit) countries.

Guidelines

For household files, do not forget the standard déganing procedures (drop missing aipD.
When calculating equivalised household income thisd_IS equivalence scaldpi/sqrt@d4)).
For this exercise, no bottom- or top-coding is Iseaey.

Remember that the education routine to standamizeation levels across countries can be

called by:
%INCLUDE "&myincl.educrecodepp.sas";

The education recode program creates the varighle that takes on the values of 1 (low)

through 3 (high). (See Exercise 8 for more detdihg value 9 is used for education levels that
cannot be categorized. Note that currently, youtmesodeeduc to missing in a separate data

step.

In some cases, surveys provide information thatlusaurs of work vary. Rather than coding
these as missing and losing information, LIS codegble usual hours iphoursu as -9. Users
need to correct for this when estimating hours wdrk

To put all of your country files together, you wileed to append the data sets. Userthec
APPENDprocedure and use the optibaRCE to avoid any SAS format errors generated if two

different SAS formats are used for the same vazmbl
PROC APPEND BASE=ie00 DATA=at00 FORCE;
RUN;

To create thesgroup variable (i) sort your dataset lwpuntry and casenum, (ii) and create a

counter that increment by 1 for each different letnadd. Adapt the following code.
PROC SORT DATA=..;
BY country casenum ;
RUN;
DATA ...;
SET ...;
BY country casenum;
RETAIN cgroup ;
IF_N_=1THEN cgroup=0;
IF FIRST.casenum THEN cgroup + 1;
RUN;

To run the regressions for this exercise, you eanassubprogram using tlr&ROC SURVGEN
procedure.
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- The weight you use should be based on the primamyping unit. If households were
randomly sampled, but you are looking at a samglendividuals, use theCLUSTER
statement of theROC SURVGEN

CLUSTER cgroup;

» Your final subroutine and the code to invoke itidddook something like:

%MACRO regress;
PROC SURVEYREG;
&by;
WEIGHT &poids;
MODEL &modele;
CLUSTER cgroup;
RUN;
%MEND regress;

%LET by = BY country;

%LET poids = hweight

%LET modele = phoursu = page educ poorhh female cca re ;
%regress



Program

OPTIONS NOSOURCE NONOTES NOFMTERR NODATE NOCENTEBHL NONUMBER LS=200 PS=MAX ;
%MACRO prep;

DATAh;
SET &&&pi.h (KEEP=casenum hweight d4 d5 dpi );
IF dpi not in (. 0);
IFd5ne 3 ;
ey = dpi /SQRT(d4) ;
RUN;
PROC UNIVARIATE DATA=h NOPRINT;
VAR ey;
WEIGHT hweight ;
OUTPUT OUT=temp MEDIAN=medey;
RUN ;
DATA _NULL_;
SET temp;
CALL SYMPUT("m",medey);
RUN;
DATAh;
IF_N_=1THEN
DO UNTIL (eof) ;
SET h END=eof;
count+1;
sw + hweight ;
END ;
SET h;
normw = hweight / sw ;
poorhh =0 ;
IF ey <0.5* &m THEN poorhh =1 ;
RUN ;
PROC SORT DATA=h;
BY casenum ;
RUN;

DATAp;

SET &&&pi.p (KEEP=country casenum page psex peduc ptocc phoursu pclfs pcare);
IF (25 <=page <= 60) ;
IF (180<=pclfs<=189) THEN DELETE ;

IF (100<=pcare<=119) THEN ccare=1;
ELSE IF ((120<=pcare<=299) OR (pcare=901)) THEN ccare=0;
ELSE ccare = . ;

IF phoursu = -9 THEN phoursu = . ;
IF psex =1 THEN female =0 ;
IF psex =2 THEN female =1 ;
IF country =139 THEN at=1;
ELSE at=0;
%INCLUDE "&myincl.educrecodepp.sas";
RUN;
DATA p;
SETp;
IF educ =9 THEN educ =. ;
RUN;
PROC SORT DATA=p ;
BY casenum ;
RUN;
DATA &pi ;
MERGE p h ;
BY casenum ;
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IF country ne . ;
RUN;

%MEND prep ;

%MACRO regress ;
PROC SURVEYREG;
&by ;
WEIGHT &poids;
MODEL &modele;
CLUSTER cgroup;
RUN;
%MEND regress;

%LET pi =ie00;
%prep
%LET pi = at00;
%prep
PROC APPEND BASE=ie00 DATA=at00 FORCE;
RUN;
PROC SORT DATA=ie00;
BY country casenum;
RUN;
DATA surv ;
SET ie00 ;
BY country casenum;
RETAIN cgroup ;
IF _N_=1 THEN cgroup = 0;

IF FIRST.casenum THEN cgroup + 1;
RUN;
%LET by =BY country;
%LET poids = hweight ;
%LET modele = phoursu = page educ poorhh female cca
%regress
%LET by =;
%LET poids = hweight ;
%LET modele = phoursu = page educ poorhh female cca
Y%regress
%LET by =;
%LET poids = normw ;
%LET modele = phoursu = page educ poorhh female cca

Y%regress

re;

re at;

re at;
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Results

Weighted byhweight Normalised
Ireland Austria Both weight
Sum of weights 1.4*1¢P 3.0+10° 1.4*1¢ 2.5
-.26 -41 -.26 -.35
Age
0.000 0.000 0.000 0.000
) 2.66 3.38 2.66 2.75
Education
0.000 0.000 0.000 0.000
-19.64 -12.24 -19.62 -16.07
Female
o 0.000 0.000 0.000 0.000
Coefficient , 2.01 5.49 2.01 4.09
Care for Child
P>t 0.002 0.000 0.002 0.000
-18.52 -2.97 -18.51 -13.18
Poor household
0.000 0.307 0.000 0.000
) --- --- 1.51 1.80
Austria
0.015 0.004
47.25 49.95 47.26 48.65
Constant
0.000 0.000 0.000 0.000
Comments

» Weights in Ireland inflate to the population, whileights in Austria sum to 1 and inflate to the
sample size. The results you see when runningwbecbuntries together are, therefore, being
driven completely off of the results from Ireland.

» Be sure you understand the weighting proceduresa country. If you have one country with
inflating weights and another without, it is vitaht you normalize the weights across countries.
If all countries in your analysis inflate to popiite weights, you can keep the weights as they
are if you are interested in weighting all housdieatqually, but you should normalize if you
want to give each country equal importarideke sure you know what you are estimating!
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20.Differences in Concepts of Net Worth

Goal

Estimates of net worth can differ substantially eleging on the wealth measure you use. In this
exercise, you will begin to familiarize yourselfttvithe summary measures in LWS and determine
the differences in portfolio compositions for thbale population using two different definitions of
net worth.

Activity

Calculate summary statistics (mean and medianjwforLWS net worth conceptawl andnw2, as
defined in theLWS Quick Reference Guid®etermine the differences in portfolio compasis for
these two measures in Italy and Sweden in 2002.

Guidelines

» Don't forget to change the project in your job sufsion panel to LWS.
» Use theL WS Quick Reference Guitieidentify the components afvl andnw2.

» For the first part of the exercise calculate theanseand medians for the two net worth
measures.

» For the second part of the exercise calculate tleans of the components and take the
appropriate ratios to find the shares.

» For business holdings, use the measure for busauesty, if available. Otherwise, use business
assets. In order to do this, you will need to &hie country-specific documentation for the
availability of business assets, business debtpasthess equity.

» Use the country documentation to check for diffeesnin variable construction.



Program

OPTIONS NONOTES NOSOURCE NOFMTERR NODATE NONUMBEBENITER LABEL LS=MAX PS=MAX;
%MACRO net;

DATA net;

SET &&&pi.w (KEEP=wgt nwl nw2 tfal tnfl td be ba );
RUN;

PROC MEANS DATA=net MEAN MEDIAN;

VAR nwl nw?2 tfal tnfl td be ba;

WEIGHT wagt;

RUN;

%MEND net;

%LET pi = it02;
%net
%LET pi = se02;

%net
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Results
| ltaly 2002 Sweden 2002
Net worth (definition 1)
Mean 154,23 537,83
Median 98,000 165,120
Net worth (definition 2)
Mean 177,76¢ 617,79
Median 101,500 178,145
Italy 2002 Sweden 2002
nwl nw2 nwl nw2
Total Financial Assets 14.9% 13.0% 28.1% 25.6%
(definition 1) (23,678) (23,678) (232,672) | (232,672)
Total Non-financial Assets 85.1% 74.1% 71.9% 65.6%
(definition 1) (134,955) | (134,955) | (595,631) | (595,631)
. . 12.9% 8.8%
Business Equity/Assets (23,526) (79,955)
Total Assets 100% 100% 100% 100%
(sum of the 2 or 3 lines above) (158,633) | (182,159) | (828,303) | (908,258)
Debt 2.8% 2.4% 35.1% 32%
(4,398) (4,398) (290,513) | (290,513)
Net worth 97.2% 97.6% 64.9% 68%
(total assets — debt) (154,237) | (177,766) | (537,838) | (617,798)
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21.Asset Participation

Goal

The goal of this exercise is to become familiathvdifferent types of assets in the LWS data and to
compare asset participation of the elderly withgbpulation as a whole.
Activity

Calculate participation in the three assets (de@asiounts, stocks, investment real estate, busines
assets/equity) for the total population, and tlike’y population in Finland in 1998, Italy 2002 and
Sweden 2002.

Use the information from your output and/or theuwnentation to answer the following questions:

1. In which country are households more inclined techiasky portfolios?

2. What happens to deposit accounts as the populages?

Guidelines

» Use theL WS Quick Reference Guittehelp you with the job submission.

» Identify the wealth variables needed to calculategarticipation rates using the documentation
to check whether each of these components exisiadh of these countries.

» Create dummy variables for each of the wealth comapts to indicate that a household is
holding a particular asset. Here is an examplé®tiummy generation:
dda=0;
IF (da>0)OR (da=.) THENdda=1;
» For business holdings, use the measure for busatpsty, if available. Otherwise, use business

assets. In order to do this, you will need to &hie country-specific documentation for the
availability of business assets, business debtpasthess equity.

» When measuring assets of the elderly populatioimeelderly households as those with a head
or spouse 65 years of age or older.



Program
OPTIONS NONOTES NOSOURCE NOFMTERR NODATE NONUMBEGENTER LABEL LS=max PS=max ;

/** _____________________ **/
/** MACRO DECLARATION **/
/** _____________________ **/

%MACRO avg ;
PROC MEANS DATA=tmp MEAN;
&where ;
VAR dda dst dir dbe dba ;
WEIGHT wagt ;
RUN;
%MEND avg ;

%MACRO asset ;

DATA tmp ;
SET &&&pi.w (KEEP=ctry wgt ageh ages da st ir ba be td nwl nw2);
dda=0;
IF((da>0)OR (da=.)) THENdda=1;
dst=0;
IF((st>0)OR (st=.)) THENdst=1;
dir=0;
IF ((ir>0)OR (ir=.)) THEN dir=1;
dbe=0;
IF (be >0) THEN dbe =1 ;
dba=0;
IF (ba>0) THEN dba=1;
eld=0;
IF ((ageh>=65) OR (AGES >=65)) THEN eld = 1;
RUN;

TITLEL "Country: " &pi ;
TITLE2 "TOTAL POPULATION";
%LET where =;
%avg ;
TITLE2 "ELDERLY";
%LET where = WHERE (eld = 1) ;
%avg ;
%MEND asset;

%LET pi=fi98;
%asset

%LET pi=it02;
%asset

%LET pi=se02;
%asset
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Results
Total population Finland 1998 Italy 2002 Sweden 2002
Deposit Accounts 90.7 80.7 58.5
Stocks 32.9 10.1 36.3
Investment Real Estate 26.9 21.8 13.6
Business Assets/Equity 15.5 7.5
Elderly Population 65+ Finland 1998 Italy 2002 Sweden 2002
Deposit Accounts 88.4 72.9 70.2
Stocks 28.9 6.1 35.8
Investment Real Estate 29.9 19.5 14.6
Business Assets/Equity 4.7 8.3
Comments

» Finland has a higher proportion of investmentstotlss and real estate, but they also have a
high investment in deposit accounts. In Swedergstment is also high, but deposit accounts
are lower, which suggests a portfolio with a riskialance.

» Except in Sweden, deposit accounts are lower, stiggea spending of funds as individuals
age. In Sweden, however, deposits rise after B&chvmay mean healthy retirement programs
and/or a decrease in spending in later years



