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Although every dataset has its peculiar-
ities, there are several data processing 
practices that are almost always rec-
ommended to use. This guidance gives 
a list of good practices for processing 
and preparing quantitative data for 
analysis, as well as suggestions for how 
to resolve common issues that come 
up when processing data. 

Important to note is that while a lot of 
steps in data processing can be auto-
mated by using statistical software such 
as SPSS, R, and in some cases Excel, to 
detect errors, we cannot overstate that 
these software are not a replacement 
for basic analytical thinking and an 
understanding of the context. 

For starters, to know what errors to 
look for in a dataset requires a thor-
ough understanding of the question-
naire and the data collection process 
(i.e. which questions applied to which 

target populations, and which ques-
tions had the potential to be misin-
terpreted by respondents). Of course, 
good practice throughout the data 
collection process helps here: having a 
questionnaire coded on a mobile data 
collection device with controls to pre-
vent basic errors in advance eases the 
burden on the people processing the 
data, and clear trainings and debriefs 
with enumerators ensures that issues 
during the interviews are kept at a mini-
mum or are documented after. 

This is one of the reasons why pilot-
ing, or doing a field test of the data 
collection, is so important. Having 
a thorough pilot that leaves time for 
reviewing and processing the data 
gives you the opportunity to spot 
these errors, fix or add more con-
trols to the questionnaires, and retrain 
enumerators. 

But even after all this careful work, 
there are always a few things you still 
need to do before you can dig into 
the data and start thinking about the 
results. Even if you are not the one 
processing the data, it is important 
to know these main steps, as issues 
with the data typically cannot be 
resolved by the data processer alone.

Why processing the raw 
data is so important

Having a thorough 
pilot that leaves time 
for reviewing and pro-
cessing the data gives 
you the opportunity to 
spot errors.

After household survey data has been collected by enumerators and 

handed over to the Profiling Working Group, the profiling partners 

must now process the dataset and prepare it for analysis. In many 

cases, this will be the responsibility of the Profiling Coordinator, 

working alongside Information Management Officers or National 

Statistics Office staff. 

Coming in 2018: 
A guide for using 

SPSS and R to 
process the data

http://www.jet.jips.org/tool/guidance-data-processing
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 Prepare your process for documenting all changes to the data

 Be clear and consistent with folder structures and naming 
conventions

 Make sure you have all expected files containing all questions 
and respondents

How do I process 
the data ? 

C h e C k l i s t

R
R

R

1. Before you start : making order out of chaos

R
R
R

2. Preparing the database: it’s got to look good

 Make database more readable by adding labels where needed

 Merge household data with individual-level data

 Create tables with the frequency distributions of each variable 
to have overview and to start detecting errors

R

R
R

3. Cleaning common errors: the easy stuff

 Check if respondents answered all questions intended for 
them to answer

 Review open-ended answers and categorize them

 Resolve typos in answers

R
R

R
R

R

4. Checking for unexpected values: any weird results?

 Check for unexpected results, including outliers and oddities

 Check for contradictions in respondents’ answers to different 
questions

 Check for missing data that you cannot confidently explain

 Consult with field partners to decide how to resolve unex-
pected values

 Removing sensitive or identifying data

 Group distinct answers into categories or ranges

 Split up or extract components from an answer

 Make new variables out of the variables you have according to 
the Analysis Plan and tabulation plans

R
R
R

5. Preparing variables for analysis: finally, the fun part!

http://www.jet.jips.org/tool/guidance-data-processing
http://www.jet.jips.org/tool/template-analysis-plan
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Document all changes to the data 

Whether you are using Excel or other statistical software, it is imperative that you 
record all changes you make to the dataset and that you describe how you made 
those changes. If you’re working in a group and multiple people make changes to 
the dataset, the record of changes could also specify who made each change. This 
allows you and others to review and replicate the work.

Keeping track of changes made to datasets will be much easier if, instead of 
manipulating the datasets manually, they are altered automatically by scripts. This 
allows one to: combine processing and documentation; easily find and cor-
rect mistakes; save time on repetitive tasks; and avoid duplicating work if new or 
updated datasets are provided. Though there is no easy way of keeping track of 
changes in Excel, SPSS, Stata and other statistical software do have this option (for 
instance programming the commands for processing in a syntax file in SPSS or a 
“do file” in Stata), which makes them the gold standard in data processing.

1. Before you start :  
making order out of chaos

If not using SPSS or Stata, one option is to make a new col-
umn next to the column of the variable you make changes 
to, call it “flag” or something similar. Whenever you make 
changes to the main variable on a case, you also give the flag 
variable of that case a value, say 1. This can be done in Excel, 
too, so it is not something you need a statistical software for. 

A workaround for those that do not use statistical software is to keep a manual log. 
Here is an example using Google Sheets for a profiling exercise in Sulaymaniyah, 
Iraq (2016):

Folder structures and naming conventions

Establish and maintain a filing and naming system to keep different versions of 
datasets distinct from one another.

http://www.jet.jips.org/tool/guidance-data-processing
http://www.jips.org/en/field-support/country-operations/iraq/iraq-2015
http://www.jips.org/en/field-support/country-operations/iraq/iraq-2015
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Having all data on hand

Make sure you have all necessary datasets and that each dataset contains all the 
variables and observations that it is expected to contain. 

To do this, check the content of your data file(s) against your methods and tools 
(e.g. questionnaire, sampling design, summaries from implementing partners in the 
field with the totals for households visited, etc.). Do you have all the raw data you 
need to head towards analysis?

A working file may be stored  
and named as follows: 

~/Working Files/_old/170104_800_KF_merged.xlsx

This indicates that the file was processed on Jan-
uary 4, 2017, at 8:00, by a person with the initials 
KF, and that it contains data merging households 
and individuals.

The survey used contained 50 house-
hold-level variables, and 14 additional 
variables were entered by the enumera-
tor – making 64 variables in all. However, 
the dataset pertaining to this survey 
contains only 55 variables. 

This could be the result of a colleague 
accidentally leaving out a portion of the 
survey that contained nine variables.

The survey sampled 1,889 
households and 4,367 individ-
uals. Check to make sure that 
the data file indeed has 1,889 
household and 4,367 individu-
al observations. 

If not, it’s possible that a set of 
observations from a certain 
village or camp is missing.

“Version chaos” is a common problem plaguing data analysts, who often must 
store several copies of a similar dataset. The following points explain good folder 
structuring and file naming practices, which can help keep versions under control.

Folder Structure

› Make an ‘Original (‘raw’) File’ to keep original files;

› Make a ‘Working Files’ folder that contains (1) the latest files and (2) a folder 
named ‘_old’ to keep previous working files. Separating the latest working file 
from older versions in different folders can help to distinguish versions. 

File Naming

› File names might contain the following pieces of information: date (in yymmdd 
format), time (in hhmm format), the initials of the person who processed the 
file, and a substantive description of its contents.

http://www.jet.jips.org/tool/guidance-data-processing
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What is a good-looking dataset? It is clean, as in it does not have any special for-
matting and there is a clear hierarchy between variables. This means it also gener-
ally looks a bit boring to the untrained eye. Some people prefer to add colours and 
headings to show which variables belonged to, for example, the specific modules 
of the questionnaire, but generally speaking it is easiest to run analysis on the 
dataset if it does not have this. One way of organising to one person may also not 
make as much sense to a profiling partner also working on the same dataset. 

Making a dataset readable by clarifying labels

It is always useful to have variables that clearly reference the question in the ques-
tionnaire. This means giving variables a short name, for instance the number of the 
question from the questionnaire, and then having a separate metadata worksheet 
that explains what the variable represents.

2. Preparing the dataset: 
it’s got to look good

Extract from a profiling dataset from Erbil, Iraq (2016)

Extract from the associated metadata document,  
which gives information on each variable:

http://www.jet.jips.org/tool/guidance-data-processing
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When a dataset is downloaded from mobile data collection software such as KoBo 
Toolbox, the variable and even the answer options may have odd names that are 
automatically created. If using KoBo Toolbox, there are now ways to make sure the 
variables and answer options retain their original labels when downloading. If this 
is not possible, there are various ways that these variables and answer options can 
be renamed in Excel depending on what changes are needed by using commands 
such as LEFT or RIGHT. In SPSS, this requires the use of syntax to program the 
software to replace all of the new labels with the labels of your choice.

Result after downloading Erbil, Iraq (2016) profiling dataset from KoBo

Merging datasets 

Sometimes different units of 
measurement (ex. commu-
nity, household, individual) 
may be stored in separate files 
or worksheets if using Excel. 
However, to analyse the data 
collected in a unified manner, 
it is necessary to merge the 
files.

Creating tables

In order to get to know the dataset and to start identifying possible errors, a good 
first step is to create a series of tables of each variable included. These tables can 
just show the frequency of each response, in other words how many respondents 
answered each question. This can be shown as the number itself or as the percent-
age of the total. This can already show whether there were any unexpected missing 
information, and this is a good way to start detecting outliers (more on outliers in 
section 4). 

You have a file of data at the household-level and 
another file containing data on the individuals 
that constitute those households. There should be 
unique identifying codes that match households 
and individuals. 

Using spreadsheet or statistical software, you will 
need to systematically combine the files so that 
household data is associated with the correct 
individuals and different individuals are correctly 
grouped into households. 

A table showing the frequency distribution 
of the variable HH_SIZE, representing the 
number of members in the household, 
from Erbil, Iraq (2016). 

Note that this includes both the percentage 
of the total sample and the frequency (the 
number or count). This is a default format - 
no fancy formatting needed at this stage.

No. of household 
members

Percentage Frequency

1 1 % 48

2 3 % 208

3 8 % 480

4 12 % 732

5 18 % 1055

6 18 % 1056

7 13 % 770

8 10 % 608

9 5 % 288

http://www.jet.jips.org/tool/guidance-data-processing
http://www.kobotoolbox.org/
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3. Cleaning common 
issues and errors:  
the easy stuff

Check if respondents answered all the  
questions intended for them to answer 

In other words, make sure that the “skip logic” was followed. Skip logic or skip 
patterns is not a technical term, but refers to the pattern used in the questionnaire 
to require certain respondents to only answer the questions that are relevant for 
them and to skip the others that are not. For instance, did a person who was never 
displaced answer displacement-related questions? Were employment-related 
answers provided for a toddler? Respondents answering questions that were not 
intended for them to answer is a more common issue for paper data collection, 
but it still comes up from time to time as a result of mobile data collection as well.

To check that this is not the case, you need to know the questionnaire well. Then, 
by applying a filter to certain variables in Excel, or writing conditional arguments in 
statistical software, this can reveal if skip logic was followed consistently.

A respondent answered that she did not work in the last 30 days, which 
should mean that questions regarding employment should be skipped for 
this respondent. However, data shows that she reported an income from a 
job from that period. 

The way to resolve this may be to delete the reported income if not sure 
where the error was and leave this cell blank. If it appears, however, that this 
respondent answered all other questions about employment with reason-
able answers matching that reported income, then it is likely preferable to 
revisit the answer to the initial question, maybe even changing this to yes, 
she did work in the last 30 days. This is because there is a convincing argu-
ment that the error happened there and it was actually appropriate that she 
did not skip the next few questions.

Review open-ended answers and categorise them

Make sure that you have coded open-ended responses. For example, if the ques-
tionnaire included questions with the answer option “If other, please specify”, these 
responses need to be reviewed, and if any of the options listed correspond with 
another existing category then this option should be recoded to that existing cate-
gory. If enough “other” options are similar, then the partners can consider creating 
a new category to include in the analysis.

For more complex open-ended responses, you will need to construct a coding 
scheme and agree upon the scheme with partners in advance. To limit the risk of 
two people coding the same response in different ways, keep your coding scheme 
as detailed as possible.

http://www.jet.jips.org/tool/guidance-data-processing
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Respondents were asked an open-ended question about the main rea-
son they were displaced. Because this is a sensitive question, this was 
left open-ended to allow for a broad range of possibilities. The partners 
developed a coding scheme that corresponded with the penal code for that 
region so that the responses could be given an appropriate code for that 
context. 

For most responses this worked fine, but not for all. It turned out that the 
coding scheme was not as clear cut as initially expected, since respondents 
often gave multiple intersecting reasons including some reasons that were 
outside the scope of the penal code. 

The partners therefore decided to consult with displacement experts work-
ing on protection issues to clarify whether a specific response did or did not 
constitute certain vague concepts such as a “direct threat of violence”, or a 
“usurpation of housing”. Though this required time to discuss and review 
individual answers, the partners felt strongly that this was important to 
prioritise, as having these responses properly categorised was central to the 
analysis of the displacement situation.

The city of Sulaymaniyah has several different names and English spell-
ings, including Sulaimaniya, Sulaymaniyah, and Slemani. Make sure your 
dataset sticks to one spelling variant throughout. Using programmed digital 
surveys typically means you will not see this issue, but you may encoun-
ter it if you have an “If other, specify” option. In this case, because it is a 
geographic variable, if it is relevant in your setting, you may want to think 
about using P-Code (place codes).

Resolve typos in answers 

Make sure that every categorical value is spelled consistently, and if you are using 
codes (ex. “1” for yes; “5” for Camp A; etc.) they are being consistently applied to 
the answers.

http://www.jet.jips.org/tool/guidance-data-processing
http://wiki.openstreetmap.org/wiki/P-Codes
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Unexpected results, including outliers and oddities

Make sure that the ranges and averages of your variables correspond to what you 
know about the context, or to what you can infer from social science reasoning. 
An outlier is an observation that is very different from the other observations in a 
dataset. Though this can occur by chance, it can also be an indication of an unin-
tended error somewhere in the data collection process.

This can be checked by producing descriptive statistics, which are the basic 
features of the data, in this case of a variable applied to the observations in your 
sample, such as the total number, the average, the higher end of the range and the 
lower end of the range. After reviewing the basic frequency tables already created, 
you can take a closer look at the descriptive statistics. If certain variables have 
ranges or averages that appear unlikely, flag these to address with your team, and 
check whether this may be the result of errors during the data collection or tool 
creation process. 

4. Checking for 
unexpected values: 
any weird results ?

Number of household members

Frequencies

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
0

200

400

600

800

1,000

A graph showing the frequency distribution of the varia-
ble HH_SIZE, representing the number of members in the 
household, from Erbil, Iraq (2016). 

Note that this does not show concerning outliers, as a 
household with 17 members is, though rare, still within 
the scope of what is expected for the context.

http://www.jet.jips.org/tool/guidance-data-processing
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Descriptive statistics for Variable B4_A 
(‘q26,‘Do you own any of the following 
assets: Cars’), showed that nearly 80% 
of respondents owned cars, although 
you know that this area has very few 
car owners given the poor quality of the 
roads.

Making a bar chart for Variable C9_B 
(‘q45’ ‘Highest-level education attained’) 
you visually identify that the answer 
‘Above University’ had the highest bar 
followed by ‘Elementary School’. 

This cannot be right given your knowl-
edge that most people in this context 
have not attended university and that 
most have at least some high school 
education. 

Flag this as a variable for you to look into  
to see if mistakes occured during data  
collection, when the data was entered,  
or in earlier steps of processing.

The average value of Variable C3 (‘q23, 
Household expenditure estimate for 
last 30 days, in USD’) is 12.34 USD, but 
the range of the variable runs from 0 to 
77,234.01 USD. The upper bound may sig-
nify an outlier that should be looked into.

In a household roster, an individual’s age 
is recorded as ‘0-5 years,’ but this individ-
ual’s education level is listed as ‘4-year 
university or more.’

A household reported that it had never 
been displaced, but provided an answer 
for ‘date of initial displacement.’

Contradictions in respondents’  
answers to different questions

Check for logical inconsistencies between variables. Sometimes, we might come 
across contradictory data on the same persons or households. 

Using your analysis framework or questionnaire, identify variables that could have 
mutually exclusive, or contradictory, values. Then, look through your dataset for 
persons or households that have contradictory values on these variables. If contra-
dictory data is found, consult with your team about how to correct them. 

Check for missing data that  
you cannot confidently explain

Make sure that you can explain and account for every missing, empty, or null value. 
There are three main reasons why a variable may be blank. 

› True Missing – This refers to cases in which a respondent should have given an 
answer, but for whatever reason no answer is recorded. This can occur during 
data collection, data entry, or data processing. In contrast to meaningful omis-
sions, we do not know what to make of these ‘True Missing’ values. Too many 
of these and it makes the results really hard to interpret. These results should be 
identified using a unique ‘missing data code’, which is typically coded as 99 to 
avoid this getting confused with the codes for any other response options.

› Processing Error – This could occur when the respondent did provide a 
response, but for some reason the response is not present in the data file, 
meaning that there was a mistake during the entry of the data (if using paper 
and pen). In rare cases the originalquestionnaire can be found to resolve this, 

http://www.jet.jips.org/tool/guidance-data-processing
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but usually not, making this issue indistinguishable from a True Missing. These 
results should also be coded as 99 to avoid this getting confused with the 
codes for any other response options.

› Not Applicable - This occurs when the question is simply not relevant for the 
respondent. Normally skip logic is used in the design of the questionnaire to 
avoid this, but in some cases this is not done or was done incorrectly. If a ques-
tion is not applicable to a respondent but they are still asked, it is critical to have 
“N/A” as an answer option, which is typically coded as 98 to avoid this getting 
confused with the codes for any other response options. If the questionnaire has 
a skip logic and all rules were followed, then these would appear as blank cells in 
the dataset, or if using SPSS the cells could have a small dot in them.

Of course it is always important to include two other options for every question: 
respondent does not know the answer and respondent refuses to answer. In most 
cases, this is grouped together as “DK/RA” and is coded as 97 because it takes work 
for people to decide which to list. In some cases it is helpful to distinguish (for 
instance this could be useful in a pilot) meaning that RA could be 97 and DK would 
be 96.

Removing sensitive information 

While the topic of sensitive data should have been discussed earlier in the profil-
ing process and decisions may have been made about whether or not to collect 
certain kinds of information, you may find that other variables you collected or 
derived variables you produced can highlight similarly sensitive information. There 
should be a deliberate and agreed-upon decision as to whether to keep the varia-
ble, whether to share that data, and if so with whom it should be shared with. 

This should be done at the end of the data processing phase and may result 
in having two versions of the dataset, one for sharing within a small group and 
another for sharing more broadly.

Anonymising the data according to a data sharing protocol agreed in the Profiling 
Working Group. Even anonymous data may contain identifiable information or 
sensitive information. Before sharing the dataset with others, especially outside the 
profiling partners, you may need to:

› Remove columns of data that is not suitable  
for sharing with all partners (i.e. names)

› Change precise figures, such as small numbers,  
to ranges (i.e. “3” might be changed to “<5”)

Reducing Geographical Precision
When GPS coordinates of are collected alongside sensitive data consider removing 
the precision of the GPS points by several decimal places. Mobile data collection 
through tablets will collect GPS points to 6-7 decimal places identifying house-
holds, and if the data is sensitive we should remove this precision to 2-3 decimal 
places so not to geo-locate the household, community centre, school, etc. 

mi ss i ng

99

don ’t  kn o w

96

n ot  app l i cab l e

98

r e fuse  t o  
answer

97

http://www.jet.jips.org/tool/guidance-data-processing
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Group distinct answers into categories or ranges 

Categorise respondents’ answers into categories that are more relevant or easier 
to interpret. 

When the data was collected, the survey may have asked the respondent to pro-
vide a specific number in a range, a specific location, or a specific type of profes-
sion. While it can be useful to have more specific data, it can also be unnecessary 
or make it harder to interpret the information you collected. It may be necessary to 
group some of these answers into more meaningful categories.

5. Preparing variables 
for analysis: finally,  
the fun stuff!

A common category is age groups. 
Your questionnaire gathered household 
members’ ages in years. However, for 
your context you are more interested in 
or only really need to know about ranges 
of age not specific number of years they 
have been alive. 

Does your research objectives really 
require you to know if a respondent was 
15 as opposed to 14? Or do you need to 
know, for instance, if a respondent was a 
minor, working-age, school-age, or other 
meaningful range of ages?

Your survey collected information on the date that 
the respondent arrived in the current location. The 
format of collection was MM/DD/YYYY. Let’s say 
that because of the characteristics of the situation 
and the objectives of the exercises, only the month 
and year are required. 

First, you would need to systematically remove the 
“DD” from every single answer. Second, you would 
need to separate the date variable into two varia-
bles: “Month” and “Year.” 

This can also be the case for geographic 
locations. For instance, a survey collect-
ed what town, camp, or settlement the 
respondent lived in. 

Let’s say that two of the camps, Camp 
A and Camp B, are technically distinct 
camps, but because they are so close 
together (i.e. separated by a tiny road) 
they share many similar conditions. For 
the sake of this profiling exercise, it may 
be helpful to combine Camp A and B into 
Camp Z. 

Split or extract components from an answer

Sometimes answers are collected in a format that is difficult or impossible to run 
calculations. It may be necessary to split parts of an answer into different variables 
or cut out parts of an answer.

http://www.jet.jips.org/tool/guidance-data-processing
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Prepare all other variables for analysis

Data processing is not complete until key variables are created for the analy-
sis. Common variables created here include the ratio of populations outside the 
working age to the working age population (dependency ratio), whether a dwelling 
fits within local standards for adequate living conditions, the situation of over-
crowding, a simple binary variable for whether a person or a household has been 
displaced, etc. These new variables are also called derived variables because they 
need to be created based on other variables or a combination of variables in the 
dataset. Good thing you took the time to plan this out in your analysis plan and 
tabulation plan !

Where can I look for more information ?

Assistance with Excel:

- Exceljet - great repository of training 
videos and common functions and 
formulas

- Microsoft’s Excel Help Center - use-
ful explanations for basic functions 
from the makers of Excel

- ExtendOffice - some additional 
tips and tricks with diagrams and 
screenshots

- Random tips documents resulting 
from a google search such as this 
one can sometimes also help!

Assistance with SPSS and R:

- SPSS Tutorials - excellent repository 
of advice from the basics to more 
advanced commands using syntax

- Stats Make Me Cry - informal and 
fun companion for all those pro-
cessing woes using R or SPSS, 
including videos

- Random tips documents resulting 
from a google search such as this 
one can sometimes also help!

http://www.jet.jips.org/tool/guidance-data-processing
http://www.jet.jips.org/tool/template-analysis-plan
https://exceljet.net/
https://support.office.com/en-us/excel
https://www.extendoffice.com/documents/excel.html
https://mjwebster.github.io/DataJ/tipsheets/ExcelMagic.pdf
https://mjwebster.github.io/DataJ/tipsheets/ExcelMagic.pdf
https://www.spss-tutorials.com/basics/
http://www.statsmakemecry.com/
http://psych.unl.edu/psycrs/statpage/trans_spss.pdf
http://psych.unl.edu/psycrs/statpage/trans_spss.pdf

