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Content of Part I

What is survey?
Key concepts in surveys
From Survey Data Collection to Cleaned Survey Data  

Through
- Designing the survey
- Designing the questionnaire
- Designing the sample(s)
- Data collection with alternative single and mixed modes
- Data entry 
- Editing the raw data
- Imputing the data
- Weighting the data
- Adding other features into the data file

Part 3 extends some to Part 1, especially in analysing cleaned data. Part 2 is 
focused on measurement questions in data collection and analysis.
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What is survey?

It is a demanding question to answer.

Wikipedia:
Statistical surveys are used to collect quantitative information about items 
in a population. Surveys of human populations and institutions are 
common in political polling and government, health, social science and 
marketing research. A survey may focus on opinions or factual information 
depending on its purpose, and many surveys involve administering 
questions to individuals. When the questions are administered by a 
researcher, the survey is called a structured interview or a researcher-
administered survey. When the questions are administered by the 
respondent, the survey is referred to as a questionnaire or a self-
administered survey.
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What is survey?

It is a demanding question to answer.
For me: 
Survey is a series of tasks that finally results a statistical file of statistical 
units and their characteristics (variables). These units may be:
- Individual people
- Households
- Families 
- Enterprises
- Plants (Local units of enterprises)
- Local-kind-of-activity units of enterprises
- Villages
- Municipalities
- Other areas 
- Societies
Such a data file may cover basically the whole population (including 
register) or it can be based on a sample (= survey sampling, survey 
statistics). 
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My recent definition
Source: Encyclopedia of Behavioral Medicine, 2012. Springer

The encyclopedia cover can be viewed at 
http://www.springer.com/medicine/book/978-1-4419-1004-2?changeHeader.

Survey is a methodology and a practical tool used to collect, handle, and 
analyze in a systematic way information from individuals. These individuals 
or micro units can be of various types, such  as people, households, 
hospitals, schools, businesses, or other corporations. The units can be  
simultaneously available from two or more levels  such from households 
and their members. Information in surveys may be concerned various 
topics such as people’s personal characteristics, their behavior, health, 
salary, attitudes and opinions, incomes, poverty and housing environments, 
or characteristics and performance of businesses. Survey research is 
unavoidably inter-disciplinary, although the role of statistics is most 
influential since the data for surveys is constructed in a quantitative form. 
Correspondingly, many survey methods are special statistical applications. 
However, surveys exploit substantially many other sciences such as 
informatics, mathematics, cognitive psychology, and theory of subject-
matter sciences of each survey topic. 
Comments?
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Key concepts in surveys

Next pages concentrate on 
- Populations in surveys
- Cross-sectional vs. longitudinal surveys
- Other basic concepts such as Meta data and para data

After that I go to
- Sampling design
- Missingnesses and other deficiencies
- Editing
- Imputation
- Sampling and other weights
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In statistics population is a key concept determined by Adolphe Quetelet in 
1820’s. This is not just one in surveys where I need even five populations:

1. Population of interest is the population that a user would like to get or 
estimate ideally but it is not possible always to completely reach and hence 
she/he determines

2. Target population which is such a population that is realistic. Naturally, this
population should be exactly determined including its reference period (a 
point of time or a time period). 

Populations in surveys 1

The target population of the ESS e.g. ”Persons 15 years or older who are resident 
within private households in the country in the first of November.”
Correspondingly to the EFSS (European Finnish Security Survey): 15-74 years old 
non-Swedish speaking residents in Finland 1st of October 2009. 
Give your own example. 
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Populations in surveys 2

In order to get the target population you need

3. Frame population and the frame from which the statistical units for the survey can 
be found. Usually, the frame is not exactly from the same period as the target 
population (delay in Finnish population surveys is rather short i.e. 1-5 months, but 
for enterprise surveys much more, even some years). 

The frame is not always at element level available as in the case of Finnish 
population register based surveys. Instead, the frame population can be as follows:

There are here thus two frames, but it is possible that this number can be even four 
such municipalities, blocks or villages or census districts, addresses, people at certain 
ages.
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Stage 1: List of the electoral sections (e.g. in a certain country their number is 12,313 
and they cover the whole territory of the country).
Stage 2: Lists of all households' addresses of the at the first stage selected  units.
Stage 3: One or more members of the selected household/address
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Populations in surveys 3

Due to the delay in the frame,

4. Updated frame population is useful for estimating the results better. Usually, the 
initial frame population has been used for estimation too. This may lead to biased 
estimates. Fortunately, this bias is not severe in most human surveys. At contrast, 
old frames can lead to dramatic biases in business surveys, if this is due to large 
businesses.

After the data collection or fieldwork we are able to determine 

5. Study population or survey population.

It is ideal if this fifth population corresponds to our target population or even the 
population of interest.  But if not, our estimates are somewhat biased.  
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Populations in surveys 4

The units of the target population are equal to those of the study population but 
the units of the frame population(s) can be essentially different. 

The ESS survey designs vary a lot from one country to the next. There are such 
countries where all the units are equal = individuals 15+ (Finland, Sweden, …) but 
many countries have several units (small areas, addresses, households, 15+ years 
individuals, …). 

PISA and other student surveys use typically two units:
- ‘PISA’ Schools (or school classes)
and 
- Students themselves 

Give other examples.

The next two pages illustrate missingnesses as well as some other crucial concepts 
in surveys. The first is the case of a cross-sectional survey.
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Outcome variables Y
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Micro data for the whole target population
Now I focus on micro data. I start with a  cross-sectional case. If the whole target 
population has been examined, and any missingnesses occur, it is simple as the 
following scheme illustrates. 
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Frame 
variables

X

Outcome variables Y for a sample Sampling weights

Micro data without missingess
But most surveys are based on a sample. Below is an illustration for this case without non-response : 
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But this is not a situation in practice. The illustration 
of the following page is much better. Note that it is 
not needed to understand all points immediately, 
since they are difficult, but the general idea and the 
terms of the illustration can be understood. Some 
techniques will be considered later during this 
course.  



Sampling 
Frame

X1 
auxiliary 
variables

Gross-sample 
X2 auxiliary
variables

Outcome variables Y
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Micro data and Missingness
Now I focus on micro data where one can see various types of missingness. This is 
a  cross-sectional case (white boxes are without data, missing for various reasons):

Item

Non-response

Unit non-response

Excluded from the sample

Undercoverage

Overcoverage
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Micro data and Missingness
Examples of the terms in social surveys: 
Overcoverage (in-eligibles):  died, emigrants,  errors in the frame

Some of them can be observed during the fieldwork, not all
Undercoverage:  new born, new immigrants,  errors in the frame

Updated frame helps to find them
Unit non-response: not contacted, disable to participate, refusals, …
Sampling weights are of two types: 
- Their average is = 1 and hence their sum = the number of the 
respondents  
- Their sum = the number of the target population units (households or 
individuals, etc.) and the average is how much one unit represents in the 
estimation. 
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A real survey file is not such as the scheme of the below 
page, except in some special cases like methodological 
experiments. There are two real files:
- Sampling file that covers the gross sample units and auxiliary 

variables. I have a special (good) example in another 
document of the course website. From this file we usually 
create the sampling weights and other sampling design 
variables and merged these into 

- The file of the respondents that is just used in analysis. In 
the end of this section, I give examples of such survey files 
and of course we will later use these in our analysis.
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Comment on variables:
As noticed, there are X and Y variables and they have a special 
role. However, a X variable can be used as a Y variable as well 
in the analysis but in this case, their values are only for the 
respondents.
Moreover, Y variables can be of different kinds:
- Initial survey questionnaire variables and exactly in the same 

form as in the questionnaire.
- But these initial Y variables can be transformed into another 

form (a new scale) as well in order to facilitate analysis.
- Summary variables from another source like student (PISA) 

exams, clinical examinations, …
- Aggregated information e.g. from a living area characteristics 

(the same value for all living in this area). 
- What else?



Panel of period t
Panel of period t+1

Unit non-response
t 

Unit non-response t+1

Micro data and Missingness
Cohort type of panel (longitudinal) example

Attrition (t, t+1) 
Item non-response

Panel of period t+1

Attrition (t+1, t+2) 

Unit non-response t+2
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Missing due to non-response or ineligibility 



Rotating group A
1st wave 

t

Rotating group A
2nd wave 

t+3

Rotating panel
Longitudinal can be of various types. One common design is 
rotating panel. The idea is now to estimate both cross-
sectional and longitudinal estimates enough well from the 
same data file. I give an example below (does not include non-
response or other deficiencies).  
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Rotating group 
A

3rd wave 
t+4

Rotating group C
1st wave 

t

Rotating group 
C

2nd wave 
t+2

Rotating group 
B

1st wave 
t+2

Rotating group 
B

2nd wave 
t+3

Rotating group 
B

3rd wave 
t+5

Rotating group 
C

3rd wave 
t+4

Rotating group 
D

1st wave 
t+5
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I have applied 20 years ago a rotating panel design for the Statistics 
Finland Income survey. This is maybe the simplest possible rotating 
design, since the panel covers only two years. 

A more complex rotation has been used e.g. in Labour force 
surveys of all European countries. The reason is that they wish to 
e.g. estimate both unemployed rates and changes in these rates in 
their longitudinal meanings. Most income surveys have the same 
purpose, e.g. how permanent is poverty or riches? 

Rotation A, 
Wave 1, t

Rotation A, 
Wave 2, t+1

Rotation B, 
Wave 1, t+1

Rotation B, 
Wave 2, t+2

Rotation C, 
Wave 1, t+2
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Survey micro data that is hard to understand. Why?
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This is easier. Why? This Is SAS. Previous SPSS, but 
the data are the same. Which? 
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Now our data are quite easy to understand 
due to meta data exploited. 
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The above file mainly consists of plain data. More concepts here, ESS
Para data          WeightsI d e n t i f i e r (s)  Survey questions
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Cleaned survey data

Next we go forward to operations that starts for designing data collection 
strategies and then getting raw data. The raw data need to be cleaned, as 
well. 

Some more is needed:
-You have to document everything somewhere, and most important things 
into the electronic file, that is,
- You have to label your variables
- You have to label the classifications of your variables
- You have to add para data into the file; this is mainly derived from the 
fieldwork including e.g. 

- Interviewing time and place, length, interviewer code. mode
- Reasons for missingness
- Comments on data quality 

- You have to save your file in a good format
And if you are releasing your data set outsiders
- You have to make the data confidential.


