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1. Introduction

This documentation is for the Gapminder compilation “Total Population”. Total population
is, by default, used for the size of the bubbles in Gapminder World:
www.gapminder.org/world

An indicator for the data quality of the individual observations in “Total Population” is also
available in Gapminder World called “Data quality — Total Population”. Four spreadsheets
accompany this documentation:

e The “Population data (xIs)”: includes all the available observations (the data is not
always yearly), as well as summary metadata.

e The “Population data & working notes (xIsx)”: includes all of the above, plus
interpolated data for every year, plus detailed metadata (with all the information we
found so far on everything that happened with each observation from primary
observation to final observation). Please note that the file is very large.

e The google spreadsheet for “Total Population”: this is merely a copy of the data.
There is no additional information to be found here; the spreadsheet exists only to
make the data available to the Gapminder World software.

e The google spreadsheet for “Data quality — Total Population”: this is merely a copy of
the data. There is no additional information to be found here, the spreadsheet exists
only make the data available to the Gapminder World software.

Links to these spreadsheets are found at:

http://www.gapminder.org/downloads/documentation/#gd003

Our goal is to have a complete data set, from 1800 to 2008, for “all” countries and
territories. Furthermore, we have had the ambition to collect as much meta-data as possible,
on an observation-by-observation basis, and to use this information to rate each observation
according to its data quality.

The main purpose of the data is to produce graphical presentations in the Gapminder World
Graph. Since population is normally used for the size of the bubbles in Gapminder World, a
missing observation means that no bubble is shown, irrespectively of whichever other
indicator we have in the graph. Therefore, we have included very rough estimates for
countries and territories for which reliable data was not available, and we have also, for a
few historical observations, simply “guessed”.

Furthermore, we have not been able to make sure that every single observation is based on
the best estimates available. Hence we discourage the use of this data set for statistical
analysis and advise those who require more exact data to investigate the available data
more carefully and look for additional sources, when appropriate.

This is very much a “work in progress”. We have tried to organize the work so as to facilitate
a continuous improvement of both the data itself and of the documentation. Hence, we
would very much welcome comments, suggestions and criticisms.
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We have a complete data set for 253 countries and territories, including all the UN-
members. In principle, this should include every person in the world. We have complete
coverage for the period 1800-2008, and for many countries and territories we have historical
data going back even further in time. We have also included projections up to 2030.

For a discussion on what countries and territories we try to cover, and how we try to handle
border changes and the like, see the document “Countries and Territories in Gapminder
World”. However, it should be noted that the inclusion or exclusion of any area in this data
set does not, in any way, imply a stated opinion of Gapminder as to the legal status of the
area.

It is not always clear to what extent certain semi-autonomous or disputed territories are also
included in the data for their “mother country”, so there may be some “double counting” in
these instances. Thus, it is not feasible to simply summarize all the countries and territories
in this data set to get the total population of the world since the “double counting” would
overestimate the world population.

The rest of this documentation will be organized as follows. First, in section 2, we give an
overview of what we have done and how we have rated the data quality of the observations.
The following sections, 3 to 7, describe the sources of Gapminder, the primary data and the
modifications done to the data. Section 8 summarize the data quality rating and briefly
discusses uncertainty ranges. Section 3 to 8 each corresponds to a column in “Population
data (xIs)”.

There are some additional columns in “Population data & working notes (xlsx)” which are
described in section 9. Section 10, finally, give some short remarks on the trustworthiness of
the meta-data. After that you find table 4, which summarizes all the observations. In the end
we have included a reference list, which includes all the sources we indirectly have quoted,
to the extent that we are aware of them.

2. What we have done

We started by utilizing existing compilations of international data, where we gave precedent
according to how well documented they were (on an observation-by-observation basis) and
how good their coverage was. We then turned directly to national sources. Next we turned
to “undocumented” sources, such as Wikipedia, the CIA fact book and journalistic accounts.
After that we used various extrapolation techniques, and finally after that, we guessed.

For each observation we also tried to include as much meta-data as we could, on an
observation-by-observation basis. Most observations have travelled quite a long way from
the original primary data, through a long chain of citations and manipulations, where the
manipulations by Gapminder, if any, are only the last ones in this chain. We call all those in
this chain of citations and modifications “data conveyors”.

We have tried to track these chains as far back as we could. This has meant that we had to
look up the sources used by our sources, and then the “third layer” of sources used by those



“second layer sources” etc. This work has only started. So far, in only a few cases, have we
managed to find the primary source. Many international compilations do not give meta-data
or sources on an observation-by-observation basis, only the general principles they’ve used.

All the meta-data we found, including the chain of data conveyors and the various
manipulations done by them along the way, are documented in the excel sheet with working
notes. All this meta-data is then summarized in four columns (available in the “population
data (xls)”). First we note the “type of primary data”, i.e. whether the starting point was a
census, some more informal counting of people or an indirect estimate. In the next column
we summarize some “data footnotes”, e.g. some special merits or (unresolved) problems
with the primary data or any other relevant note about the observation.

Third, in the “modifications” column, we summarize all the modifications, if any, done along
the way, i.e. both the modifications done by those from whom we took our data and
modifications done by us. These have been categorized into a limited set of standard
modifications. Fourth, in the column “modification footnotes”, we provide further
information about the modifications, i.e. whether the modification could be considered
minor or rough.

Based on these four types of summary meta-data, we tried to rate the observation into one
of five data quality categories: very good, good, fair, poor or very poor. The figure on the
next page illustrates how this was done. The “type of primary data” implies a certain data
quality, e.g. an observation based on a census is generally of “good” quality while an
observation based on an indirect estimate is generally of “poor“-quality.

However, a census can be well or poorly executed and an informal estimate can be made on
very wild or very robust assumptions. Things like these will be noted in the “data footnotes”,
together with other (uncorrected) problems (e.g. unadjusted border changes). If there are
such data footnotes of any importance we might adjust the quality rating implied by the type
of primary data, e.g. a census might be considered having “fair” data quality rather than
“good”.

In many cases we or others have tried to correct the problems with primary data by doing
some kind of modification, e.g. adjusting for border changes or under-enumeration or
interpolation for years without data. These manipulations hopefully improve the quality of
the data. However, in only a few cases can we assume that the final data quality is as good
as it had been if the problems had not been there in the first place. Hence, a manipulation
often implies that the data quality is somewhat lower than it had been if we had been able
to use the primary data directly.



We start with the data quality implied by the “Type

of primary data”:

e Census or equivalent (very good or good)
e Informal census (fair)

e Indirect estimate (poor)

e Arbitrary guess (very poor)

The data quality might be adjusted if there
are “Data footnotes”, e.g. uncorrected
problems with the data:

e Poorly executed census or estimate
e Uncorrected frontier changes

e Ftc

The data quality might be adjusted if there were
“Modifications” (that had to be done):

e Geographical extrapolation
e Geographical interpolation
e FEtc

The “Modification footnotes” (indicating the

‘roughness’ of the modifications) also affects
how much the data quality is adjusted:

e Minor
e Rough

e Veryrough

e \Verygood
e Good

e Fair

e Poor

e Very poor

_____________________

The final “Data quality” of the observation:



Some modifications require very bold assumptions, which would imply that the data quality
rating should be lowered compared to what the type of primary data implies. Other
modifications can be considered quite reliable and we can hope to “restore” the quality of
the primary data. For example, a census might have excluded nomads, but the nomads were
a very small share of the population, and we have a very good sense of what that share is.
Hence, the population, after the adjustments for the nomads, could still be considered as
having a “good” data quality.

Depending on the type of modifications done (as stated in the column with the same name),
we adjust the data quality rating implied by the “type of primary data” and “data footnotes”.
Some modifications are considered to be more problematic than others. However, a specific
modification can also be done in a more or less rough way, which also affects how much we
adjust the data quality rating. For a summary of the actual data quality rating see Section 8
and Tables 1 and 2.

Despite this, in the majority of cases we do not have enough meta-data to do this rating,
instead they are given the rating “NA”, i.e. not available. We have tried to be as systematic
and consistent as possible; however, there were still a number of decisions that required us
to use our best judgment. We do not claim to have created a “rating blue print” that can be
followed mechanically.

We only assign a data quality rating when we have managed to trace both the primary data
as well as all the major manipulations done on the data along the way (both by us and by
others along the way). One exception to this rule was when the manipulations were so
rough that we judged the end result to be so imprecise as to render it the lowest rating,
whatever type the original data might have been.

Another exception was the very few cases when we dealt with small islands that were
uninhabited during certain years. If we decided that we trusted such a claim we always rated
it as “good” since zero is a pretty precise figure.

Note that we will only rate an observation as “very good” when we have found the
documentation testifying both to the high quality of primary data collection as well to the
absence of problematic modifications. Hence, there is likely to be many observations that
will qualify as “very good” when we find more documentation, but are now only rated as
being “good”.

Before we explain our summary metadata we start by saying something about the sources
we have used.



3. Sources used by Gapminder

Below we describe the main sources we used. Summary information on this can be found in

the “Population data (xIs)”, in the column “Source of Gapminder”.!

The sources below are roughly listed in the order of priority we used, i.e. we only turned to
the next source in the list when there was no data in any of the previous ones. However,
since this dataset has grown in an iterative process, it is not guaranteed that the order of
priority has been followed to the letter. Rather, the guiding principle has been a combination
of convenience (i.e. coverage), on the one hand, and quality and transparency, on the other.

3.1 The dataset of Angus Maddison

The starting point has been the monumental work of Angus Maddison. His dataset has the
best historical coverage (with some series going very far back in history), is available digitally
and has a very good written documentation for individual observations. Even though most of
the data were available digitally from his homepage, there were also some additional data in
his written documentations (e.g. Maddison 2001).

To avoid making our dataset too big, we have not included his earliest observations (e.g.
those from the first millennium), but that might be included in future updates.

3.2 Mitchell “International historical statistics”
To fill the gaps in the data from the above source we used Mitchell (1998 a & 1998 b).

Mitchell has, in three publications, compiled historical data for most countries of the world.
Mitchell provides two sets of tables for the total population of countries: one which only
includes observations based on censuses or similar and one that also includes estimates. We
used the first set of tables. We were able to find footnotes on an observation-by-observation
basis.

3.3 UN statistics division

To fill the gaps in the data from the above sources, we used data from the UN statistical
division. They have yearly data for 1970-2006. We have been unable to find meta-data on
an observation-by-observation basis for this compilation.

3.4 World Population Prospects: The 2006 Revision

To fill the gaps in the data from the above sources, we used data from the World Population
Prospects (which can also be found through a search on the UN data search engine). They
have data for every fifth year from 1950 to 2050. There were some meta-data for some
specific observations, but we have been unable to find sufficiently detailed meta-data on an

! We include every specific observation in "Population data.xls”. In the description in this text we have grouped
the sources into categories (although several categories only include one source each).



observation-by-observation basis to reconstruct the full chain from primary data to the final
observations.

3.5 U.S. Census Bureau, International Data Base.

To fill the gaps in the data from the above sources, we used data available from the
International Data Base at the U.S. Census Bureau. We were unable to find meta-data on an
observation-by-observation basis for this compilation.

3.6 “The population of Oceania in the second millennium” by Caldwell et al (2001)

To fill the gaps in the data for the Pacific from the above sources, we used an article of
Caldwell et al (2001). We were able to find meta-data on an observation-by-observation
basis in this article.

3.7 National sources

To fill the gaps in the data from the above sources, we turned to more direct sources on a
country-by-country basis, e.g. the statistical bureaus of individual countries. In many cases
this meant that we went directly to a “primary source”, e.g. census reports and the like.

3.8 “Undocumented” ad-hoc sources

To fill the gaps in the data from the above sources we turned to a variety of more
undocumented sources such as Wikipedia, the CIA fact book and journalistic accounts. We
have in general been unable to assess the quality of the data in these sources.

This does not, in itself, imply a low precision, but rather that we are not sure about what the
quality is (see the discussion on the “meta-meta-data” below). We have tried to cross-check
some of the observations in some of these series with other sources, whenever possible.

3.9 Gap-filling using the sources indirectly

The sources described so far were the only ones used by us. However, there were still some
gaps. For these gaps we used various indirect data, based on the sources above, estimated
with various interpolation and extrapolation techniques (e.g. what we have labeled
geographical interpolation or extrapolation, temporal interpolation etc). See section 6,
“Modifications”, for more details.



3.10 Arbitrary guesses

When all of resources listed above had been exhausted there still remained a few missing
observations to get the full data-set we wanted (especially the desire to have a data-set
starting in 1800). For these observations we simply made an arbitrary guess, i.e. setting the
observation equal to the earliest observation available. These observations were solely
included to enable display of all countries in the graph; they do not add any information
what-so-ever.

4. Type of primary data

The “sources” listed above are simply where we took our data, i.e. normally one of the major
compilations of international data. All that data originate from one primary source or
another, and we have tried to track down what that primary data is. We have grouped these
primary sources into four categories, which are described below.

4.1 Census or equivalent

These include censuses, administrative enumerations or registration records executed with
an elaborate and documented methodology according to modern standards.

If there are no modifications or other problems or merits noted for an observation, then
they are rated as having at least a “good” data quality. It is probably the case that many also
could be considered “very good”, but as long as we have not found the documentation
testifying to a very high quality methodology we do not rate them higher than “good”.

4.2 Informal census

By informal censuses we mean an actual counting of people, or at least something very
similar (e.g. households, taxpayers), but a counting that was not done according to modern
standards. This includes pre-modern censuses, where there were some important deviations
from modern standards of censuses. This can also include more informal impressions on the
number of people living in an area made by contemporary eye-witnesses, but where the
conditions were such that the observation could be considered somewhat reliable (e.g. the
observation concerns a very small area such as a small island).

If no modifications were done, or no special problems or merits were noted, the observation
is rated as being at least “fair”.

4.3 Indirect estimate

Indirect estimates do not entail any actual counting of people. Rather, they are based on
other indirect information, combined with a more extensive set of assumptions. This could,
for example, be based on tax records, the size of armies, archeological evidence of



settlement patterns and size of cities combined with assumptions on how all this could
relate to the size of the population. Typically, a number of different kinds of information are
combined.

If no modifications are done or special problems or merits noted, then the observation is
rated as being at least “poor”.

4.4 Arbitrary guess

When no information was available, however indirect, we arbitrarily set the population as
being the same as the earliest observation we had. This is only done to get a full data set for
graphical display against other indicators and is only done for the first relevant year (since
the Gapminder graph interpolates all other years).

Arbitrary guesses are always rated in the lowest data quality category, i.e. “very poor”.

5. Data footnotes

These notes comment on unresolved problems or merits with the observation. Among the
notes of other merits or shortcomings of the data, we can comment on a few. An
observation for an “uninhabited” area is always rated as being “good”; if we are reasonably
confident that the area really was uninhabited, then zero is pretty exact figure.

Uncorrected frontier changes or definitional changes, i.e. when modifications have not been
done to remedy frontier changes or problems with under-enumeration or the like, lowers
the data quality rating with one step.

6. Modifications

In many cases the primary data has been modified in one way or another to get the final
figure. We have tried to classify the modifications done to the primary data into a limited
number of categories. Note that we considered both the modifications we have done, as
well as other modifications done by others earlier in the chain of data conveyors.

Some modifications can be considered more problematic than others. Furthermore, each
modification can be done in a more or less “rough” way. Hence, how the degree of
ambiguity of any modification depends on two factors: the type of modification, and how
“roughly” the specific modification was done.

v/

We have tried to grade the way each manipulation is done as being either “minor”, “rough”
or “very rough”. Note, that based on our grading scale, that, for example, a “rough”



geographical extrapolation can be seen as more problematic than a “rough” geographical
interpolation.

What we have said so far is based on a relatively straightforward model: we have some
primary data, which someone may modify slightly, and then next along the chain, perhaps
someone else may perform some additional modifications on that data, and the result is the
figure Gapminder use. In such a case we are as to what we consider our primary data and
what the source of our data is.

However, in many cases we utilize more than one observation to get to our final figure.
When we do a temporal interpolation, for example, we interpolate between two data
points, where each data point has a primary source and which might also have been
modified before we used them. Even when we adjust a figure for, say, the non-inclusion of a
minority group, this adjustment is based on some information, whether it is our guess or the
estimated size of that group in some other year.

Ideally we should consider the data-quality of all our sources, as well as the manipulations
done when combining all the information. However, at the present stage of this work, we
have, in many cases, only considered the quality of the most important piece of data. The

III

original data that we consider as the most important one we call “source data”, and so it is
the primary data of the “source data” that is included in our documentation. Exactly what
we consider as our source data in cases with multiple pieces of information depends on the

type of modification done, and is noted below.?

A similar, but easier, problem occurs when manipulations have been done in several steps.
Then the observation has been classified according to the “roughest” manipulation (using
the principle that a chain is not stronger than its weakest link), e.g. the small European
countries for 1820 have first been extrapolated from 12 larger European countries, and then
interpolated. These have been labeled “geographical extrapolation, in several steps”.

Please find below the categories of modifications:
6.1 Summations of parts

Sometimes we have data for all the constituent parts of a territory, e.g. we have data for
Guernsey and Jersey that constitutes “the Channel Islands”. Then it is simply a matter of
adding up these observations to get the new one. This should not cause any major problems.
If the constituent parts have a uniform quality and there are no other problems noted, then
the modification is considered “minor” and the resulting observation should have the same
quality as the original observations.

% In future versions we hope to deal with this issue in a more consistent and smooth way.
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6.2 Larger area minus non-included parts

Sometimes we have the total population for a larger area, as well as the population of some
of the constituent parts, but we lack data for the other constituent parts. For example, we
might have data for “Serbia and Montenegro” and for “Serbia”, but no data for
“Montenegro”. Then we could simply calculate the population of Montenegro as “Serbia and
Montenegro” minus “Serbia”.

Ideally this should not pose any problems, just as for “summation of parts”. However,
inconsistencies between the observations can pose a much more serious problem than for
“summations of parts”, especially if the area we are looking for is a very small part of the
larger area we do have data for. For example, the population of Timor Leste is less than 1%
of Indonesia, which is actually smaller than the deviations between some of the sources for
Indonesia. Hence, if the population of Timor Leste were estimated as “Indonesia including
Timor Leste” minus “Indonesia excluding Timor Leste” (it is not), and the two population
figures came from different sources, then we might, in the worst case, even end up with a
negative population for Timor Leste.

Accordingly, such a modification could lower the quality of the data. The extent to which we
consider this manipulation to be “rough” depends on a number of factors, including:

e Whether or not the population of our area of interest constitutes a major share of
the population of the larger area.

6.3 Geographical interpolation

With “geographical interpolation” we assume that the country’s population has had the
same population growth as a larger area of which it is a part. This could be used when we
have data for former countries that have now split up, while at the same time, we have data
for the new countries, but only for a few years. Some of the sources (e.g. Maddison &
Caldwell) supply more aggregated data, e.g. total population for a whole region or for a
group of countries.

If we assume that the share of a specific country in the larger area was the same in earlier
years then we can use the regional total to estimate the population of the country in the
earlier years for which only regional data is available. As an example:

Population of Slovenia (1910) =
= Population of Yugoslavia (1910)
Population of Slovenia (1950)

Population of Yugoslavia (1950)

11



In the above case we consider the population of Yugoslavia (1910) as being the “source
observation”.> Hence, the information about “Type of data” and the like would, in this case,

refer to the population of Yugoslavia in 1910.

The term “interpolation” (which we use in a rather new way) refers to the fact that our
country of interest is a constituent part of the larger area we are using. Therefore, we at
least know that the population of our country is less than the population of the larger area
(assuming that the population of the larger area is correct, of course). This means that
geographical interpolation is a somewhat better method than the geographical extrapolation
discussed below.

The extent to which we consider this manipulation to be “rough” depends on a number
offactors, such as:

e The number of years for which we assume that the population share is constant.

e Whether or not the country’s population constitutes a major share of the larger area.

e Whether or not we have some general historical accounts indicating that there were
large population movements.

If the interpolation is only minor (e.g. short time period, our country is not a very small part
of the larger area and no indications of large population movements) then the observation
might retain the data quality rating implied by the type of the primary source.

If the interpolation could be considered as “rough” (and we have no indications of other
problems) we lower the data quality rating one step.

If the interpolation could be considered “very rough”, or as “rough” with some other
problematic recalculations, then we lower the data quality rating two or more steps,
depending on the nature of those other recalculations.

6.4 Geographical extrapolation

When doing a “geographical extrapolation” we assume that the country’s population has
had the same population growth as a neighboring country. In principle we mean the same
thing as with “geographical interpolation”, the only difference being that our country is not a
part of the area we used for our estimation. As an example:

Population of Estonia (1820) =
Population of Estonia (1860)

Population of Lithuania (1860)

= Population of Lithuania (1820) X

3 e . . . .
Since that is an observation for the same year as our observation of interest.

12



In the above case we consider the population of Lithuania (1820) as being the “source

na

observation””. Hence, the information about “Type of data” and the like would, in this case,

refer to the population of Lithuania in 1820.

The term “extrapolation” refers to the fact that we are using data from an area that is not
overlapping our country of interest. This means that even if the population data for our
“source country” is absolutely accurate, we do not have a “guaranteed maximum”
population. This would only be a significant problem if one of the countries has gone
through some major migration movements or wars, and the other has not. We tried to
minimize this risk by doing some quick review of the country’s history. One case in point is
19" century southern Africa where there has been a great deal of population movement; for
the time being, this is something for which we are occurred for which we are lacking even
tentative information.

The degree of “roughness” for this manipulation depends on a number of factors, including:

e The number of years for which we assume that the population ratio is constant.

e The extent to which we can assume that the two countries had similar population
growth rates, e.g. whether we have some general historical accounts indicating that
there were large population movements or not.

If this manipulation has been judged to be “very rough”, then the observation is always
rated as being “very poor”, whatever the quality of the “source data” is, since the link
between the source data and the observation is based on very speculative assumptions.

6.5 Temporal interpolation

“Temporal interpolation” is the term we use for what is normally meant by interpolation, i.e.
drawing a straight line between two points. This can be done in a variety of ways, e.g. either
assuming a constant growth rate between two years with data, or simply assuming that the
population changed with a fixed absolute number.

Both observations used for the interpolation are considered as the “source data” in this
case.

We have not done any temporal-interpolations, with some very few exceptions, since the
graphing software does temporal interpolations automatically. However, some of the data
conveyors have done temporal interpolations. Furthermore, in the Excel file called
“Population data & working notes (xIsx)” we have included observations for all years, with
the missing years filled with interpolated values using constant growth.

The degree of “roughness” for this manipulation depends on a number of factors, such as:

e The number of years that have been interpolated

4 . . . . .
Since that is an observation for the same year as our observation of interest.
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e Whether we have some historical accounts that (informally) indicate major upheavals
in the population growth, i.e. unique happenings that do not fit into a smooth
population movement

If this manipulation has been judged to be “rough”, we lower the data quality rating one
step.

6.6 Temporal extrapolation

By “temporal extrapolation” we mean all other methods of extending a series outside its
time range. This can be done in a number of ways; the roughest is to just assume that the
population is the same as the closest observation (similar to our “arbitrary guess”). A slightly
more sophisticated method is to extend the growth rate of some adjacent period backward
or forward. There are also more sophisticated modeled projections, based on various
assumptions of fertility and the like.

Generally speaking, this manipulation is rougher than temporal interpolation since we only
have either a starting or ending year, while in temporal interpolation we have both.

The observation(s) considered as the “source data” are all the observations used as a basis
for the extrapolation. Hence, if we simply have assumed that the population is the same as
for some other year, then this other year is considered the sources data. On the other hand,
if the constant growth rate over a certain period has been used, then all the observations
used to calculate the growth rate are considered the source data.

In principle, Gapminder has not done any temporal extrapolations. The few exceptions are
cases for some very short time spans, when we were not sure about what year the data
were referring to. Furthermore, “arbitrary guess” could, as noted, be considered as being a
very rough form of extrapolation.

However, the other data conveyors have occasionally done temporal extrapolations. We
have not always managed to find information on exactly what observations are based on this
method, and exactly how that was done. Observations for future years can of course be
assumed to be based on this method.

The degree of “roughness” for this manipulation depends on a number of factors, such as:

e The number of years that have been extrapolated

e The sophistication of the methods used

e Whether we have some historical accounts that (informally) indicate major upheavals
of the population growth, i.e. unique happenings that are difficult to capture in
models

If this manipulation has been judged to be “minor”, we lower the data quality rating one
step. If this manipulation has been judged to be “rough”, we lower the data quality rating

14



two steps. If this manipulation has been judged to be “very rough”, then the observation is
always rated as being “very poor”.

6.7 Adjustments for under-enumeration

Sometimes the data fail to cover certain groups, e.g. nomads, or have been judged, for
various reasons, that a census had less than ideal coverage. In those cases efforts have been
made to remedy these shortcomings by adjusting the figures. Sometimes, when specific
groups have been missed (such as our friends, the nomads) attempts have been made to
estimate the size of these groups, e.g. by doing some kind of interpolation or utilizing other
data. Other times more ad-hoc adjustments have been made.

Note that when the excluded groups are geographically based, we consider any adjustments
to be “recalculations to fit present borders”, which is described below.

The degree of “roughness” for this manipulation depends on a number of factors, such as:

e The estimated relative size of the excluded group

e The method of estimating the size of the excluded group. Some method should be
almost free of problems, e.g. if we happen to have exact numbers from some other
source (in which case it is a simple matter of adding two numbers together), other
could be considered more rough, e.g. some indirect estimate or interpolation, while
others could be based on some arbitrary adjustments

If this manipulation has been judged to be “rough”, we lower the data quality rating one
step.

6.8 Recalculated to fit present borders

As can be noted in the document “Countries & Territories in Gapminder World” we try to
make the historical data refer to the present borders of a territory, even when there have
been substantial border changes in the past. Hence, there is often a need to do some
recalculations, e.g. to subtract the population in areas that are no longer part of the country,
and to add population for areas that were not part of the country in the past.

Ideally we have the data for the relevant sub-regions (that constitute the difference from the
present borders). In such cases it is a simple matter of adding or subtracting the sub-regions
in question. This should ideally not have any major impact on the uncertainty range rating
for the resulting observations.

However, in most cases we do not have direct data for some of the relevant areas, so we
have to get the needed data in more indirect ways by utilizing some of the of the methods
described above, e.g. geographical interpolation.

The degree of “roughness” for this manipulation depends on a number of factors, such as:
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e The relative size of the sub-areas that have to be estimated indirectly.
e The method of estimating the various sub-areas. Judging the roughness of these
estimation methods has already been discussed under each method.

If this manipulation has been judged to be “minor”, it does not affect the uncertainty range
rating except that it can, at most, be rated as being “good”. If this manipulation has been
judged to be “rough”, we lower the data quality rating one step.

7. Modification footnotes

The modification footnotes are of various kinds and are more ad-hoc in nature. Hence, we
will not give the full list of these footnotes here (such a list can, indirectly, be found in table
4 below). The notes comment on the “roughness” of the modifications done, if any.

All the notes on the roughness of a manipulation has the same structure: it begins with

either “minor”, “rough” or “very rough” followed by the motivation for the roughness rating
within a parenthesis.

One major factor determining the roughness of the interpolations and extrapolations has
been the number of years for which an assumed growth rate has been applied. For example,
if we assume that the share of Estonia’s population in the total of USSR was the same in
1800 as in 1975, a period of 175 years, this is obviously quite a rough assumption.

As a rule of thumb we have rated extrapolations and interpolations as “minor” if the time
period in question was 10 years or less, as “rough” if it was 50 years or less (but more than
10 years), and as “very rough” if the time period was more than 50 years.

Another factor that yielded a rougher grading for the modification was if there was a series
of modifications. For example, sometimes there was first a geographical extrapolation of a
group of countries, and that figure was used to make geographical interpolation to an
individual country. These cases have been noted with “... in several steps”.

8. The data quality rating

As stated earlier we have put each observation into one of five data quality ratings: very
good, good, fair, poor, very poor. To display these in the graph we have coded them with a
number, with “5” representing “very poor” and “1” representing “very good”.

The principles for assessing the data quality of each observation are summarized in Tables 1
to 3 below. Note, however, that the rating has not been done in a mechanical way. In many
cases ad-hoc judgments have been made, and the principles outlined in Tables 1 to 3 have
not always been followed exactly: Rather, the principles have been used as general
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guidelines. More specifically, in several instances it was felt that a range of problems did not
“add-up” on each other, e.g. once an observation had been judged “poor” one additional
modification is not sufficient to render it being “very poor”.

Also note that all possible combinations have not been filled in yet, as the need for some of them
has not yet arisen and this still is a work in progress. For descriptive statistics of the number of
observations in each category, see Table 4 below.

Type of primary data | "Initial" data quality

Census or equivalent “good” or “very good”

Informal census “fair”
Indirect estimate “poor”
Arbitrary guess always “very poor”

Table 1. Data quality implied by the type of primary data

Data footnotes Effect on data quality
Uninhabited always “good”
Uncorrected frontier lower one step

changes or definitional

changes

Table 2. Some examples of the effects of “data footnotes” on the data quality
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Modification footnotes
(the roughness of the modifications)
minor Rough very rough
Summations none
of parts
Larger area minus
non-included parts
Geographical none lower one lower two steps
« | interpolation step or more
_g Geographical always “very
E extrapolation poor”
& | Temporal lower one
g interpolation step
= Temporal lower one lower two always “very
extrapolation step steps poor”
Adjustments for lower one
under-enumeration step
Recalculated to fit "good" is lower one
present borders maximum step

Table 3. The effects of modifications on the data quality

Our long term ambition is to eventually transfer these data quality ratings into uncertainty
ranges, i.e. to provide a likely maximum and minimum value. There still remains much work
to do on this, but we could state some general principles. Just to get a starting point,
however, we could cite Mitchell (1998 a, p. 1):

“It is generally agreed by demographers that the almost universal tendency of censuses is to
under-enumerate, and the probability is that this was more pronounced in earlier than in
later censuses. ... Perhaps it can be regarded as reasonable to assume that regular censuses,
other than the first one or two of a series, are accurate to within less than ten percent
overall, and probably a good deal less than that in many cases, especially in developed
countries. Isolated censuses may well have higher margins of error, most especially in large
countries.”

We envision that our “good” observations roughly correspond to the “regular censuses” and
“very good” roughly corresponds to those that have “good deal less” errors.

“Fair” observations have very large margins of errors but give a fairly reliable indication of
the order of magnitude, e.g. margins of error on the scale of 50%.

“Bad” only gives a rough order of magnitude, i.e. are we speaking of thousands or hundreds
of thousands.
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“Very bad” observation does not in principle contain any information beyond what everyone
already knew, e.g. that Malawi did not have billions of inhabitants in 1800.

9. Other information that is only available in “Population data & working notes (xIsx)”

The Excel sheet labeled “Population data & working notes (xIsx)” contains all the columns
included in “Population data (xIs)”. In addition, it also includes a number of other columns
with supplementary information. These columns are arranged so that the columns to the
right, in principle, are one step further back in the chain of data conveyors.

Thus, first (starting from the left on the sheet) are a couple of columns describing what
modifications Gapminder has done with the data, as well as other notes made by us. Then
comes “source by observation” which are the sources used by us. Then come some general
notes on geographical coverage. Then come the “sources of our sources”, which we call
“second layer of sources”. Finally we have the “sources of the sources of our sources”, which
we call the “tertiary layer of sources” (any suggestions on a more smooth terminology in this
area is more than welcomed).

For technical reasons we had to divide long strings of texts into several cells, which meant
that for some of the information we have several columns. Hence, when the column title
ends with (col 1), (col 2) or (col 3) the bordering cells in these columns are meant to be one
string of text.

Here is the full list of the columns in the “Population data & working notes (xIsx)” that are
not found in “Population data (xIs)”:

e Population — with interpolated values
e Gapminder modifications
e Gapminder modifications - explanations
e Gapminder modifications - explanations (col. 2)
e Other notes by gapminder (col 1).
e Other notes by gapminder (col 2).
e Source of Gapminder
(NOTE —this column is also included in “population data (xls)” as well)
e source of Gapminder - details (col 1)
e source of Gapminder - details (col 2)
e Geographical coverage (col 1)
e Geographical coverage (col 2)
e Secondary layer of sources (col 1)
e Secondary layer of sources (col 2)
e Tertiary layer of sources (col 1)
e Tertiary layer of sources (col 2)
e Tertiary layer of sources (col 3)
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10. About “meta-meta data”

Since we depends on the works of others along the data pathway in almost all cases, we are
not always certain that we have understood exactly what the raw data was, and exactly
what modifications have been done. Therefore, the quality of the meta-data might also vary
from observation to observation. Accordingly, we could also include some kind of meta-
meta data, but we have chosen not to do so at this stage.
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Type of e . . 3 S
] Data footnote Modifications Modification footnote S 8 |k s 3 <
primary data g |6 | |g |§ [|*
> >
None None 275
Minor (recalculations include geographical extrapolation, but only for
1
Recalculated to fit present minor parts of country and within 10 years)
borders Minor (recalculations include geographical interpolation, but only for
1
i ts of t d within 10
None minor parts of country and within 10 years)
Summations of parts None 1
Adjustments for
Rough (adjustment represent more than 5% but less than 20% of total) 2
underenumeration
- Temporal extrapolation Minor (10 years or less) 1
S
= Census had only some minor Rough (more than 10 years, 50 years or less, other adjustments also
= Geographical interpolation 2
= shortcomings. done)
(o
@ Rough (more than 10 years, 50 years or less, other adjustments also
B Census had some shortcomings. Geographical interpolation 2
* done)
>
g Some uncorrected definitional changes None None 1
<1}
O None None 11
Minor (recalculations based on direct data) 1
Some uncorrected frontier changes Recalculated to fit present
Minor (recalculations include geographical interpolation, but only for
borders 2
minor parts of country and within 10 years)
Census extrapolated with register data Rough (less than 10 years, major population movements in between,
Geographical interpolation 2
of vital events. other adjustments also done)
Census extrapolated with post 1922
Rough (less than 10 years, turbulent years, geographical interpolation
growth rate and register data of Temporal extrapolation 2

migration.

and other adjustments also done)
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Type of

he) —
. . . . o o
) Data footnote Modifications Modification footnote > |8 £ 5 a8 <
primary data > |3 & g > z
L ()
> >
None None 10
Rough (more than 10 years, 50 years or less, proportions based on
Geographical interpolation borders that does not match present ones perfectly, other 76
adjustments also done)
None .
Rough (more than 10 years, 50 years or less, geographical
4
g interpolation and other adjustments also done)
c
o Temporal extrapolation
g Very rough (more than 50 years or less, geographical interpolation
2
S and other adjustments also done)
Y
c
Contemporary eye-witness None None 1
Guess based on historical accounts None None 1
Raw data based on variety of sources,
both informal censuses and indirect None None 6
estimates
Uninhabited None None 2
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T f 3 S
ypeo e L 3 S
] Data footnote Modifications Modification footnote 5 | 8 = s 3 <
primary data > |3 T g - z
> >
None None 1
Rough (more than 10 years, 50 years or less) 6
[}
+—
© None o . Rough (more than 10 years, 50 years or less, in several steps) 4
g Geographical interpolation
g Very rough (more than 50 years) 6
)
§ Very rough (more than 50 years, in several steps) 2
"é Historical account based on variety of
_ None None 1
sources
Numbers disputed None None 2
None None None 174

Arbitrary
guess
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Type of Data
Modifications Modification footnote 238 B k|5 B 5 <
primary data | footnote S SBE|E B &) 2
NA None 18032
Minor (10 years or less) 11
Rough (more than 10 years, 50 years or less) 44
Geographical
Very rough (more than 50 years and distant country) 2
extrapolation
Very rough (more than 50 years) 3
Very rough (more than 50 years, in several steps) 20
Minor (10 years or less) 21
Rough (less than 10 years, but combined with other recalculations) 12
Rough (more than 10 years, 50 years or less) 48
Geographical Rough (more than 10 years, 50 years or less, combined with other recalculations) 30
interpolation Rough (more than 10 years, 50 years or less, in several steps) 2
Very rough (more than 50 years) 78
<ZE NA Very rough (more than 50 years, combined with other recalculations) 1
Very rough (more than 50 years, involving many countries and some arbitrary assumptions) 37
Larger area minus Rough (the population of the larger area estimated) 1
non-included parts None 16
Minor (recalculations include geographical interpolation, for sizeble part of country, less than 10 years) 23
Recalculated to fit Rough (recalculations include geographical interpolation, for sizeble part of country, more than 10 years, 50 28
present borders years or less)
Very rough (recalculations include geographical interpolation, for sizeble part of country, 50 years or more) 106
Summation of parts None 123
Temporal Minor (10 years or less) 15
extrapolation None 473
Temporal
None 342

interpolation
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Type of Data o o
] Modifications Modification footnote c2RI|s ks <
primary data | footnote S S0 KE|@ pal 2
Some NA None 318
uncorrected
Temporal
frontier None 2
extrapolation
changes
Source gives
approximate NA None 3
figures only
This
~ observation
©
% is probably
c
= based on a
c
\8/ more limited NA None 5
< definition
Pz
than for
2001 and
earlier
Uncorrected
Geographical
frontier Rough (more than 10 years, 50 years or less) 3
interpolation
changes
Uninhabited NA None 4

Table 4. The number of observations, tabulated by the summary metadata.
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