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3. Example 2: a more complex hierarchical dataset

The structure of hierarchical data can be more complex. There are often intermediate units
within a household such as families or ‘family units’ for example. Some surveys may also be
used to explore units below the individual level (e.g. to look at hospital inpatient stays, or
crime events).

Figure 2 shows a dataset with four levels of hierarchy. The household is the highest level of
hierarchy in this example and the inpatient episode is the lowest level and there are two other
levels, the ‘person’ level and the ‘family’ level.

Figure 2: an example with a more complex hierarchy

Note that not all four levels apply to all individuals:

Higher
levels

Lower
levels

e there are three levels for the part of the dataset that covers individuals with no
inpatient episodes: individuals within families within households, and

o there are four levels for people with inpatient episodes: hospital inpatient episodes
nested within individuals, nested within families, nested within households.

Note about definitions of units in surveys

Always look at the survey documentation for the definition of units in hierarchical datasets. A
household or family may be defined differently in different studies, for example.

Note that many of the large UK surveys use definitions of units that are the same across a
number of different datasets to make comparison of results between surveys easier. The
Office for National Statistics (ONS) website contains definitions of ‘harmonised’ concepts
commonly used in surveys, though you should always refer to the documentation for the
survey you are using for the definitions used in that survey.



http://www.ons.gov.uk/ons/guide-method/harmonisation/harmonisation-index-page/index.html
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4. Example 3: choosing a unit of analysis

If data contains files at different units of analysis, then you may analyse it at any of the levels
available (or at more than one level) as long as your choice makes sense.

The unit of analysis most appropriate to your research will depend on the research question
that you wish to answer. It is often possible to examine similar topics at different units of
analysis. For example, you could use the individual level to consider the number of people
who live in poverty, or the household level to consider how many households live in poverty.
Often the research question will indicate which unit to use.

Identifying the unit that you wish to use will help you to ensure that you select an appropriate
dataset and that you are using the dataset correctly. Results that have differing
interpretations can be obtained on the same topics depending on which unit of analysis you
use. Consider the example of a dataset below. It is the same as that in Table 1 with an
additional household containing a 35 year old male owner-occupier living on his own in
London.

Table 4: Example 3 dataset

Default HHID Region Tenure PersonlD  Relation to Sex Age

unit of HRP

analysis

(person)

i 1 NW SocRent 1 HRP F 28

i 1 NW SocRent 2 Son M 12

i 2 London OwnOcc 1 HRP M 44

i 2 London OwnOcc 2 Spouse F 44

i 2 London OwnOcc 3 Parent F 80

i 3 London OwnOcc 1 HRP M 35
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Household ID variable Individual level variables

The following gives the answers to similar questions at the household and the individual
levels based on the example dataset in Table 1.

Table 5: household and individual level questions and their answers

Household level analyses Q Individual level analyses .

What proportion of

households contains What proportion of

33.3% individuals lives alone? 16.7%
only 1 person? 1/6=16.7%
1/3=33.3% '
What is the average
What is the mean household size for
household size? 2.0 individuals in the sample? 2.3
(2+3+1)/3=6/3=2 (2+2+3+3+3+1)/6

=14/6=2.33
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The results in the two levels of analyses but with similar questions are quite different. The
percentage of households with one resident is twice the percentage of individuals who live
alone. Similarly individuals on average live in households of size 2.3, however because nearly
a third of households are single person households the mean size of householdsiis 2.

Weighting

Note that if you are analysing the data at a different level from that intended by the data
producer, your results may not be representative of the population if a survey weight is
needed and there is no appropriate weight provided with the data. See our What is
weighting? quide for more information about weighting survey data.



http://ukdataservice.ac.uk/media/285227/weighting.pdf
http://ukdataservice.ac.uk/media/285227/weighting.pdf
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5. Data manipulation techniques for hierarchical datasets

Once you have your research question(s), if the data are not already in the format you need
for your analyses, you must rearrange them to create a dataset you can use. The examples
use the data from Figure 1 with household data at the higher level and individual data at the
lower level. The same techniques apply to other hierarchical datasets.

5.1. Creating a household dataset from an individual dataset by selecting
one individual per household

If you have an individual level dataset containing a household ID variable, you can create a
household level dataset (to do household level analyses) by selecting one individual per
household (e.g. the HRP) and using their data to represent the household.

This approach works well for household level variables (e.g. region or housing tenure) but for
inherently individual characteristics such as ethnicity and sex, selecting one person to stand
for a whole household may make less sense. However, note that the variable ‘age’ in an
individual level dataset is an individual level variable, but when you create a household
dataset using only the HRP in each household, ‘age’ now means ‘age of HRP’, a household
level variable. ‘Age of HRP’ may be a useful concept to you or not (this will depend on your
research question).

This process starts with the following file (the one dataset version of hierarchical data shown
in Table 1):

Table 1: Figure 1 data in a single file

Default
unit of . Relation to
analysis HHID Region Tenure PersoniD HRP Sex Age
(person)
i 1 NW SocRent 1 HRP F 28
[ ]
' 1 NW SocRent 2 Son M 12
[ ]
' 2 London OwnOcc 1 HRP M 44
i 2 London OwnOcc 2 Spouse F 44
i 2 London OwnOcc 3 Parent F 80
| LN A
f '
Household ID variable Individual level variables

After selecting only PersonID=1 and dropping all the individual level variables the file created
is:
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