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ABSTRACT: Our ten-year experience in teaching demography has revealed to us that students are 

unfamiliar with the calculation of some demographic indicators using survey data files. This paper 

attempts precisely to fill this gap, at least concerning the calculation of fertility rates by age group and 

the total fertility rate. It should be noted that the institutions that have set up the main demographic and 

health surveys (MICS and DHS series) often add program files written using different software such as 

SPSS, STATA, and R. These files make it possible to obtain the all the tables contained in the reports 

of these surveys. The content of this article is none other than the application of this type of program to 

the MICS survey carried out in Algeria in 2012. Knowing however that this exercise allowed us to 

detect an error in the script of the indicator calculation program of fertility, which forced us to contact 

the people concerned to review the program and the published results. 
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1. INTRODUCTION: 

Our doctoral students in demography, from several Algerian universities, often complain 

about the discrepancies observed between the results they produce and those of the official 

reports of the same surveys they had used. Such a concern caught the attention of the entire 

doctoral training staff. This contribution attempts to fill these gaps. It is in fact the first draft 

in this field, which is focused on the calculation of current fertility indicators, more precisely 

the fertility rates by age group and the total fertility rate. Other contributions to other 

demographic indicators will follow. Such initiatives will make it possible to strengthen the 

skills of doctoral students and, in turn, better promote surveys that have cost the state 

enormously. By using the syntax files, written by experts from UNICEF and other institutions 

in charge of demographic and health surveys, doctoral students will benefit twice. In addition 

to mastering the methodologies followed for the calculation of the various indicators, they 

will have the opportunity to better master the various data processing software, which will 

enable them to carry out more research work in a fairly short time, which can guarantee them 

recognition in national and international scientific forums. The documentation associated 

with the surveys is very important for the continuous training of users of this type of data 
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source. It strengthens their skills and prevents them from possible calculation errors due to 

incorrect manipulation of data such as incorrect selection of eligible people for the calculation 

of a given indicator. 

The application of syntax files by several stakeholders can reveal possible errors or 

possible shortcuts that can be integrated by programmers to ensure continuous improvement 

of their work. With this in mind, this paper has highlighted an error detected through the 

syntax file relating to the calculations of the current fertility indicators of the MICS4 in order 

to then propose the appropriate corrections. 

2. METHODS AND MATERIALS: 

The data used in this exercise are those of the MICS4 survey, carried out in 2012-2013 

by the Algerian MSPRH. Two files concern us more particularly: the birth file (br.sav) and 

the women's file (wm.sav). 

The syntax tabulation pack (a folder containing all the SPSS syntax files for constructing 

the tables of the results report), downloadable from the survey website: 

https://mics.unicef.org/tools?round=mics4 #data-processing, includes, among other things, 

three interdependent files allowing the calculation of the TFR: 

a. MICS4 - 06 - fert_B.sps (calculation of births: file births. sav); 

b. MICS4 - 06 - fert_C.sps (calculation of age-specific fertility rates); 

c. MICS4 - 06 - fert_E.sps (calculation of female exposure: exposure.sav). 

Figure N° 1. The ‘Tabulation syntax’ pack and the files necessary for the calculation of 

fertility rates 
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Commands in SPSS syntax files are numbered sequentially (see Figure 2). To make the 

necessary corrections, reference will be made to this line number to indicate the location of 

the commands to be added. 

Figure N°2. Overview of the MICS4 – 06 – fert_C.sps file 

 

 

It will be useful to use an external means to perform the same calculations, and to verify 

the validity of the published results. To do this, we can use the package called 'tfr2' (a STATA 

extension developed by Bruno Schoumaker). We will then consult the report of the results of 

the MICS4-2012 survey, the coordinates of which appear in the bibliographical list, to make 
comparisons between our figures and those recorded in the tables of the survey report. 

3. RESULTS: 

To use the SPSS syntax files, you must first create a working folder to store the files 

needed for calculating fertility rates: 

- the ‘br.sav’ and ‘wm.sav’ data files 

- the three syntax files (MICS4 - 06 - fert_B.sps, fert_C.sps and fert_E.sps). 

3.1. Corrections to be made to the MICS4 - 06 - fert_B.sps file: 

To run the 'B' file (do this first) you must first designate the working folder by adding 

the line that appears below (line 6): 
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(The learner is free to decide on the location of the folder). 

It is advisable to convert the 'subgroup' macro to a comment to avoid receiving an error 

message. 

It is also possible to develop the macro beforehand (before calling it by its name). To be 

able to perform calculations on subgroups, this command should first be corrected as follows 

(example): 

 

The first block shows how to create a macro called 'subgroup', which selects the 

observations satisfying the condition HH7 = 1, i.e., the observations belonging to the 1st 

region: 'Territorial Programming Area North center'. The last line runs the macro. 

It is also necessary to change the variable name 'ccdob' (this name does not exist in the 

'br.sav' file) to 'BH4C' (date of birth of the child in CMC) throughout the file. 

 

 

 

 

 

 

 

The next step is to modify the 'aggregate' command, which creates a 'births.sav' file 

containing the distribution of births in the three years preceding the survey according to the 

age of the mother (five-year groups). 
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3.2. Corrections to be made to the MICS4 - 06 - fert_E.sps file 

To run the 'E' file, you must first designate the working folder with the command: 

 

It is advisable to convert the 'subgroup' macro to comment so as not to receive an error 

message. 

 

Secondly, we must modify the ‘aggregate’ command. The latter makes it possible to 

calculate the number of women-years of exposure in the age group of arrival during the three 

years preceding the survey. 

 

The next step is also to modify the ‘aggregate’ command a second time to be able to 

calculate the number of female-years of exposure in the starting age group during the three 

years preceding the survey. 

 

Another move is also necessary. It is necessary to proceed from first on board to the 

correction of the command 'add files' by removing the point in the first line of the command. 

This combines the files of women-years of exposure for the five periods (of three years) 

preceding the survey. 
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The following move consists in modifying the 'aggregate' command, which makes it 

possible to create an 'exposure.sav' file comprising the distribution of women-years of 

exposure according to the age of the mothers (of the five-year groups) and the five periods 

preceding the 'investigation. 

 

3.3. Corrections to be made to the MICS4 - 06 - fert_C.sps file 

For the execution of the file 'C', it is advisable first of all to add three lines indicating the 

working folder and calling upon the two syntax files 'B' and 'E' (line 7 of the program) and 

that in using the 'include' command: 

 

This means that once the corrections -which are necessary- are carried out on the first 

two files: 'B' and 'E', the compilation of the file 'E' is enough to obtain the expected results 

(i.e. fertility rates and TFR). 

The last work that remains to be done is to fix the 'ctables' command, which generates 

the table of results. In this one, there are quotation marks that are missing and which must 

surround the name of the survey 'surveyname' which has been replaced by 'Algeria MICS4-

2012'. 
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3.4. Application and proposed corrections 

The selection of all the lines of the file 'C' and its execution make it possible to compile 

the three files 'B' then 'E' and finally 'C', and produce the following results: 

A. A data file comprising 10 variables (an extract of which is represented by figure     

n° 3): 

Figure N° 3. Overview of the data file generated by running  

the MICS4 – 06 – fert_C.sps syntax file 

 

 

Presentation of the variables contained in the previous figure in addition to how they 

were calculated is set out below. 

colper: Represents the 5 periods of the three years preceding the survey: 2010-2012; 

2007-2009; 2004-2006; 2001-2003; 1998-200 (see MICS4 report, p 126); 

age5: The age groups of the mothers (15-19; 20-24; …. 45-49); 

births: Births by age group for the different periods preceding the survey; 

exposure: women-years of exposure by age group; 

asfr: Age-specific fertility rates per thousand, which correspond to the result of 

dividing births by women-years of exposure; 

sumasfr: The cumulative ‘asfr’; 
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cum_births: Cumulative births, variable entering into the calculation of the general 

fertility rate 'the numerator'; 

cum_exposure: The cumulative woman-years of exposure, variable to use to 

calculate the general fertility rate (the denominator); 

tfr: Five times ‘sumasfr’ divided by a thousand to get the ISF; 

gfr: The division of cumulative births by the previous value of cumulative women-

years of birth to arrive at the general fertility rate (the last line associated with the 

age group (45-49 years). 

B. A second result translated by the following table is extracted from the SPSS output 

window: 

Figure N° 4. Table produced by running the MICS4 – 06 – fert_C.sps syntax file 

 

 

While the 'tfr' matches those of the table published by the Ministry of Health (Table 

R.H.1, p 126) for the 5 periods, the age-specific fertility rates in the report (MSPRH, MICS4, 

p 127) slightly deviate from those provided following the execution of the SPSS syntax file 

(UNICEF-MICS). These are the age ranges 30-34; 35-39 and 40-44, as well as the general 

fertility rate (see table below): 118.5‰ against 117.9‰. 
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Figure N° 5. Table of fertility rates in MICS4 results report 

 

 
Source: RADP, MSPRH, Monitoring the situation of children and women, Multiple Indicator Cluster 

Surveys (MICS) 2012-2013, Algeria, 2015, p 127. 

To be fixed, we calculated these same rates, as well as the TFR for the period of three 

years preceding the survey using a STATA package known as 'tfr2', and the results obtained 
agreed more with those produced following when running the syntax files rather than with 
the table published in the report (see 6th column in the figure below). By way of illustration, 

the value of the 'tfr' in 2019 was around 87.5‰ (MSPRH, MICS6-22019, p 125), so the value 

of 83.14‰ is more plausible, given that the level of the fertility did not experience a big 

change. 

Figure N° 6. Table of fertility rates produced by application of tfr2 

 

 

But this time, it is the general fertility rate provided by the 'tfr2' package which differs 

from that obtained by the SPSS syntax files: 83.14‰ against 117.5‰. 

                                                              

  Sum              9178.796   110404.1              2.662223  

                                                              

           45-49    48.9192    7477.03   6.542598    .032713  

           40-44   520.2144   12121.17   42.91784   .2145892  

           35-39   1558.807   13887.22   112.2476   .5612381  

           30-34   2449.507   17111.06   143.1534   .7157672  

           25-29   2762.769   20083.91   137.5613   .6878064  

           20-24    1642.55    20589.3   79.77688   .3988844  

           15-19   196.0299   19134.38    10.2449   .0512245  

                                                              

        agegroup    n_birth   exposure       ASFR        TFR  
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Figure N° 7. GFR obtained by using the STATA results 

 

 

At this stage, we are sure that the fertility rates by age provided by the execution of the 

SPSS syntax files are more accurate, while the general fertility rate poses a problem. 

To remedy this problem, it was deemed useful to re-examine the syntax of the 'C' file, 

which contains the formulas for calculating the elements of the 'gfr'. 

In line 38 of file 'C', the command 'compute' generates a variable 'gfr' which is supposed 

to give the value of the general fertility rate in the line corresponding to the age group 45-49. 

To do this we had to divide the variable 'cum_births' (cumulative births) by the variable 
'cum_expos' (cumulative women-years of exposure), but here we find the function 'lag ()', 

which means that the division was performed on the previous value of the 'cum_expos' 

variable. 

 

This move caused the value of the ‘gfr’ to be wrong. By removing the 'lag' function, the 

division gives a 'gfr' of 83.14‰, and everything is back to normal. 

 

                                                                     

  Total             9,178.8    110,404    2.66222   83.1382   22.9587

  45-49             48.9192   7,477.03    .032713   83.1382   .170275

  40-44             520.214   12,121.2    .214589         0   1.31418

  35-39            1,558.81   13,887.2    .561238         0   3.95426

  30-34            2,449.51   17,111.1    .715767         0   6.27345

  25-29            2,762.77   20,083.9    .687806         0   6.86961

  20-24            1,642.55   20,589.3    .398884         0   3.92144

  15-19              196.03   19,134.4   .0512245         0   .455535

agegroup                                                             

                                                                     

            (count) n_birth   exposure        TFR       gfr       cbr

                                                                     

>   statistic(total TFR) statistic(total gfr) statistic(total cbr)

.   table (agegroup) () (), statistic(total n_birth) statistic(total exposure) ///
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Figure N° 8. The wrong initial value of GFR 

 

 

Another error in the 'ctables' command causes the value of 'gfr' to be wrong in the 

generated table. The integration of the 'maximum' function with 'gfr' makes the program take 

the maximum value of the variable in question for each period, which is 94.21‰ (for the 1st 

period) as it took before the correction of the calculation of 'gfr' the value 117.9‰. 

 

To correct the detected mistake, it is possible to create a new variable called 'gfr' after 

renaming the first 'gfr2'. This new variable takes the values of ‘gfr2’ for the age groups: 35-
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39; 40-44 and 45-49. Now, using the 'minimum' function we can have the correct value of 

the 'gfr' in the table. 

 

 

The final table looks like this: 

Figure N° 9. The final corrected results (GFR) 
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4. DISCUSSION  

The table in the MICS4 results report for fertility rates does not match the one obtained 

by running the SPSS syntax files, 'fert-C'; 'fert-E' and 'fert-B', the only files in the 'tabulation 

syntax' pack that can generate the indices in question. The maker of the table had to do some 

manipulations to get it out in the form it appears in the report, and that's where the error crept 

in. 

The SPSS syntax files supplied with the survey tools contain errors, minimal though they 

may be, but with serious consequences, to the point of having a general fertility rate deviating 

by about 35 points from the real value. 

5. CONCLUSION: 

The SPSS syntax files provided by the survey are not 100% secure, so we have to review 

them carefully before using them. 
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It is always useful to try to calculate the different demographic indicators using the 

packages (macros and extensions) produced by different software and which are increasingly 

available to support the results of the different analyses. 

The forums devoted to DHS and MICS surveys offer programs and macros written in 

SPSS, SAS, STATA, and even R syntax. They allow the resolution of many problems in the 

calculation of the various demographic indicators. 
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