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1. Introduction

This is the documentation for the Gapminder compilatioitobss Domestic ProdudgDR per
capita byPurchasing Power ParitidBRR). The data is used in the interactive grapapminder
Worldavailable at:

www.gapminder.org/world

This written documatation is accompanied by axé&eHile, which includes both the detailed meta
data, as well athe actual observations. This&Hile wilhelODS T2 NI K 6 S NBFSNNBR
F A £ S éxcel fie, ell 8s ths document areboth available at:

www.gapminder.org/downloads/documentation/#gd001

Thegoalhas been to include as many countries and territories as possible. A gpidiogple has
been to use the most transparent and wdtbcumented source whenever possipl®wever,
preference was also given to sources with as wide coverage of countries and territories as possible.

The main purpose of the data is to produce graphpresentations that display the magnitude of
income disparities in the world over time. Therefore, we have also includgdough estimates for
countries and territoies for which reliable data wenmot available. These estimates can only be

taken as a indication of the order of magnitude for the indicator. 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 andativbse who require more exact

data to investigate the available data more carefully and look for additional sources, when
appropriate.

NOTE: The observations for the period before 1950 are, in th
majority of cases, based on rough estimates within a range of li
values. In many cases we have no information, wite¢ver, on
the relative ranking bcountries.

There are at least two purposes forcluding very rough estimates:

a) Rough estimates giwve starting pait for a discussion othe data Unrealistic stimates
becomemore apparentfithey are displayed in a format thi bothaccesible to many as
well aseasy to assess. This, we hope, might elicit comments and criticism from others, which
would help us to improvehe datastep by step

b) We want to display the broad patterns of development of the world. Hence, the obsemgatio
before 1900 (or even 1950) alessconcerned withdescribinghe relative position of
individual countries. Rathewe want to displayur best guesses for the development of the
world as a whole.


http://www.gapminder.org/world
http://www.gapminder.org/downloads/documentation/#gd001

1.1 The countries included in the dataset

For a discussion on what countries and territories we try to cover, and how we try to handle border
OKIy3Sa FyR GKS fA1SZ aS3 (W3 SR2 Adey Dyritelvasity RE2NG NI2 3
principle, however, is to getstimatesfor the geographical areas corresponding to the present

borders.

To be succinct, we will hereafter jointly refer to all countries and other types of geographical entities

and teNNJA (0 2 boln@iag I aA NNBaLISOGA @St e 2F GKSANI adl 6SK22R
this data set doesot, inanyway, imply a stated opinion of Gapminder on the legal status of the

area.

It is not always clear to what extent certain semtonomous or disputed territories also are
AyOf dzZRSR Ay (GKS RIFEGF FT2NJ GKSANI aY20KSNJ O2dzy i NB € 2
instances.

1.2Basic principles

The data in this dataset is based on GDP per capita, in fixed 2005 pricesadndtesd for
Purchasing Power Parities (PPPs), as calculated in the 2005 round of the International Comparison
Program (ICP).

The PPIPates could be considered as an estimate of what the exchange rates would have been if one
dollar would buy the same amounf goods and services in every country. RiRP rateare based

on price comparisons between countries. The estimatinfithe PPP ratefor 2005are described in
International Comparison Program (2008)

Our starting point is the relative income levels 89005, as implied by the ICP data. We then link
these levetto the national real growth rate for each country, taken from other sources. This snean
that crosscountry comparisons for years far away from 2005 contain large compounded errors.
Hence, we maka couple of adjustments to iron out the most blatamtonsistenciegor the earlier
years.

The unit of measurement for GDP per capita is quite abstract in the sense that (international) dollars
mainly havea meaning in terms of whahey can buy. Hengeour main interest isiot the absolute
levelof incomes as suclbut rather therelativeincomes of countries.

We have two principal ways of making all thieservationsccomparable. The first option is tesethe
real growth rate of each countnasthey are givenby the national sourcesandlink these series to
crosscountry datafor one benchmark yeaias they are given by some international compariddns
is illustrated in gure 1 below, where 2005 has been chosen as the benchmark yesithe GDPer
capita. In this case the relative positions of countries are a residual for all years except the
benchmark yearThis method is the method used by Maddison (2003) and several others.
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Figure 1.lllustration athe use of one benchmaylear.

The second option is tasethe relative positions of the countries for each year as givwea
sequence of crossountry comparisoa We then linkhe real growth rate of onehosencountry to
thesecrosscountry comparisonsrhis is illustrated ikigure 2 below, wherethe U.S has been
chosen as denchmark country. In this case the real growth rates are a residual for all countries
except the benchmark country (e.g. theSn the figure below).
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Figure2.lllustration ofthe use of one benchmark country.

The choice of methodoesnot make any difference to the resulfsall theobservations are

calculated in the same way and if dietrelative prices are the sameowever sincethis almost

never isthe case the choiceof method matters for the outcome-urthermore, wherwe use a fixed
benchmark year, i.e. the first method, we are likely to compound the errors as we go back in time
from the benchmark yeaOnealternative solution i$o combine the two methods.g. bytaking

some averageThe Penn World Tabldd€ston etal, 200§ integrate aspects of this method,

although they too mainly use the national growth rates

The relative positions of countries for a given yaae more visible than the magnitudes of the

growth ratesin the graphical presentations we uddowever since the data availability for cross
country comparisons is exceptional for one specific year, 2005, we choose to rely on that year as a
benchmark year. Furthermore, international comparisons of @&Rapita based orPPP ratesare

only available from 1970, and we wantdo back mucHurther. At this stage we have not been able

to find or integrate much information based on direct comparisons between countries for earlier
years.



However,even wih our limited information we judged that some of the crassintry comparisons
for the earlier years weranrealistic. In those cases we accepted somdad adjustments to the
growth rates.

1.3 Overview of thevork process

Our starting point is théCPdata for GDP per capitaof 2005 recalculated with the IGFHPP rates
Other sources provide national real growth ratéh many cases we have to link several such national
sources together.

In a case where two national sourc&€andW, have been linked atears, the GDP per capita for
countryi in yeart, becomes

. g W

. = z ~ z _—

Wy = &boos Bmoos g
@oos is the GDP per cétp by PPP provided by the ICP. tagulated byCPas the GDP per capita
in local pricest qos, Multiplied by theprice-ratio 00 Ugoos, SO that @ags = &+@oos 2 00 Bgos -
g is the real GDP per capita as yided by the source Z, anokg, is the real GDP per capita as
provided by the source W.

Our work consisted of the following steps:

1. First we usedhe GDP per capita by PPPs for 2005, as provided by that@rliGgtheir
estimated figures).

2. We extended this crossection for 2005 to an additional number of countries, using our own
estimates.

3. We linked a number of sources of national growth to eatifer and to the 2005 benchmark
data.

4. Then, when needed and possible, we extended the national growth rates with the growth
rates of country groups, e.g. the growth rates of former states, or with the growth rates of
neighbouring countries.

5. Then, when neded, we used adjusted estimates of the regional averages, to get coverage
for most countries back to 1820.

6. For a couple of countries we deemed it necessary to adjusgtberth rates for the whole
time series. This was done to avaiderlyabsurd consguences for the earlier years.

7. In afew cases we had to do additional adjustmeassommented on below

8. Finally we did some rough extrapolations back to 1800.

The process is described in more detail below.



2. Compiling datdor the benchmarkyear 25

The first step is to find GDP per capita data for the benchmark year 2005, using the PPP of 2005. ICP
provides GDP per capita data for 144 countrek SaS mnn 20aSNBIF GA2ya I NB
based on direct price information. THd4 countries excludeBurundi which had price data, but no

GDP data.

The I@ also supplies estimates fanumber ofcountries in addition to the 144 official observations
TheselCP estimateare based oma regressioranalysighat usesthe GDP per capita of ICPthe
dependent vaible. The independent variables weBgoss national Incomé&N) per capita by
exchange rates (the Atlas methoahd Grosgnrolmentin secondary schoorlhey refer to this

model asi Y 2 R Sdnd teegesults were

ICP model 6: Ln(GDRper capita PPP) = 0,3404 +
+ 0,6994*Ln(GNI per capjtaxchange rate
+0,2292*Ln(Secondary School Gressolmen)

The predicted values from this model were used for countries lacking official ICP data, but which had
observations for the two independentwiables. Some countries lacked GNI per capita. For those
countries an alternative model was used, using GDP per capita, by exchange rates instead, referred
G2 a ay2RSt T1¢éY

ICP model 7: Ln(GDP per capi@PP) = 0,198%
+ 0,7147*Ln(GDP per capi@xchang rate)
+0,2422*Ln(Secondary School Gressolmen}

For more details selternational Comparison Program (2008) 164 ffA more ambitious attempt
of modelling is described in World Bank (2008).

The official CP figures are likely to vanja in qudity. However, the only specific note we found so
far is that thedata for Chinas less robustThis will be discussed greater detail further on in this
document

Nevertheless, everal other figures seem problemateg. since they imply levels belavhat could
reasonably be considered the starvation level. In one case, Congo Dem. Rep., we made an upward
adjustment of the 2005 value with 25%. The reasons and details for this adjustment are discussed in
section 5.4 below.

2.1 Extending the 2005 data tnore countries

For countries that did not even have estimates from the ICP we did our own, even rougher,
estimates, based on a number aternative sourceqa) The (old) homepage of UNSTAQ);
Maddison online; (c) CIA world fact book (most of their dahad to be extraplated or interpolated
to 2005);(d) Rough estimates provided by the World Bank.

a



Each of thessets ofdata had to be adjusted to be comparable to the ICP dAtadeal with each of

the data sources below in order of priorifihe orderof priority is mainly based on whether the data

is based in the prices of 2005 and on the degree of coverage. Hence, Maddison only comes second
despitethe factthat he uses data based on PPPs rather than exchange asteblSTAT does.

a) UNSTAT

Thehomepag of the UN statistical division, unstats.un.org , provide data on GNI per capita by

exchange rate in prices of 200Be indicator is calletiGNI, per capita GNIUS Dollarsih the

list on the homepageNote that we use a slightly different ttaset fran UNSTAT for the time

series. To keep them apartwe callthedatS i ¢S dzaS KSNB F2NJ a! b{¢! ¢ |
dzaS F2NJ GKS GAYS aSNARSa a!b{c¢!¢ LLEO®

There were other possible sources of GNI agita by exchange ratehait we also could have
used. Or such source is the World Development IndicadMDI) Anotherrelated source is a
special PDFom the World Bank that hashcludedslightly morecountriesthan the WDI.

The World Bank data was not fully consistent with the UNSTAT data. For some cdhbetries
difference wadarger than 30%. However, a couple of rough regressions did not reveal any
systematic differences between the sourc®¥ge choose to use the UNSTdela, since they had
the best coverage.

The uni of measurement in the UNSTAata is qite different from the ICP data, i.e. GNI instead
of GDP and exchangate instead of PPPs. Hence meed to adjust the data to make them
(somewhat) comparable, essentially by doing a simpler version of the ICP odel:

Gapminder model (1):Ln(GDP per cait by PPP)=
=8 +1 *Ln (GNI per capitdy exchange rate) unmeasured factors

In this model we use the observations for which we had bothhGRestimated) data and
UNSTATata. This gives us 144 observations in tokhk results are shown irable 1 below. The
observations angredicted values are shown ingkre 3 below.

p- Lower Upper
Qoefficierts  value 95%  95%

6 2,51 0,00 2,33 2,70
f 0,77 0,00 0,75 0,79
Y? 98,48

¢CFofS MY QAGAYIGA2Yy NBadzZ (a efvatidds:d4dl LIYAYRSNJI Y2

2YS 2F GKS Y2RSfa dzaSR o0& L/t FNB aO02yaiN}AySRE Ay
to be a certain value. This is done by indexing the variables and forcing the constant to be zero. We have not
done that. The difference between our unconstrained and a constrained model is, in any case, not very big.

8



There was a systematic difference between the two series in the expected way, i.e. using exchange
rates systematicallimpliesa lower relative position for poorer countrie&few of the predicted

values differed from the actual values tvia factor of two, i.e. the predicted values were almost

twice the actual values (as for Iran) or almost half the actual values, é&séonnadjusted values for)
Congo, Dem. Rep. In the majority of cases the deviation were less tha&%/

100000
-5 degrees
10000
o GDP per
capita, by
2005 PPP
1000
A Predicteded
values
100 T T 1
100 1000 10000 100000
GNI per capita, by exchange rat

Figure 31 Ol dzct £ FyR LINBRAOGSR @I fdzSa F2NJ aDI LIYAYRS

Thefinal step was to use the model aboteadijust the data of UNSTAThis adjusted data could
be usedo fill in the gaps for the countries which had UNSTAT datan®UCP data.

b) Maddison

Maddison(2008 1), which wéenceforthNB ¥ S NMaiildison-oalinéd@rovides data for GDP

per capita, by PPP, in the prices of 1990, and using PPP data from 1990. The main difference from
the ICP data is accordingly that Maddison use PPP data from the 1990 mrkcm express

his data in 1990 prices.

To adjust the data we use the following regression:
Gapminder model (2):Ln(GDP per capita, by PPP, ICP)=
=8 +1 * Ln (GDP per capita, by PPP, Maddison)

+ unmeasured factors



In this model we use the observans for which we had both ICP (nestimated) data and the
data of Maddison. We also include a number of countries which are not included in the final
dataset (e.gformer countries). This gives us 133 observations in tdtaé results are shown in
Table2 below. The observations amiedicted values are shown igkire 4 below.

p- Lower Upper
Coefficients value 95% 95%

6 -0,06 082 -056 044
I 1,04 0,00 098 1,10
Y2 94,94

¢CFofS HY Q9QA0GAYIGA2Yy NB&adz Ga F2N) aDF LIYAYRSNJ Y2
The model does not reveal any systematic differences between Maddison and ICP, which is not
that surprisingsince both series use PPPs. We could perhaps have expected that the 15 years of
inflation between 1990 and 2005 would have meant higher nominal values in Maddison in a
Y2NB a2adSYFLGAO gled ¢KAA GAYTFElIGA2YyneB&F FSOG¢ a
stemming from very diffeent PPRatios in 2005. However, the direction of the change is in the
expected direction, i.e. the 2005 data is on average higher.

/ —_—45
degrees

o
20000 %‘—?ﬁ
)

o GDP per
capita,
2005 PPP
ICP

2
000 A Predicted

values

200 . .
200 2000 20000
GDP per capita, 1990 PPP, Maddisi
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Figure 4 illustrates theize of the revisions in thePP rategor 2005 in the ICP, compared to the
earlierPPP ratesised by Maddison and other§he biggest differences are found among major
oil-exporters, e.g. Qatar for which the 2005 data is more than 6 times as high a830alata
andalmost 5 times akigh asthe predicted values. This, however, is the biggest outlier (it is
represented by the dot most high up in the graph).

We use the modeldespite all these short comings, dueatack of better alternativesHence,
we used the model above to adjust the data of Maddison. This adjusted data could be used to fill
in the gaps for the countries which had Maddison data, but no ICP or UNSTAT data.

c) CIA Verld Fact Bok

TheClAWorld Fact Bok 2008has data for GDP per capit@PP)although we were unable to
find the exact definition and sources for these dakacordinglywe do not know the extent by
which the figures are comparable across countries or with the ICP data.

Furthermore, for many countries the dateferredto yearsother than 2005. Sometimes we

were able to find data for 2005 in older issues of the fact book (2006 and 2007), that are
available from the homepage of the University of Missouri University Libraries. For the remaining
countries we had to interpolater extrapolate to get data for 2005. Occasionally we had national
growth rateswhich we could usé extrapolate to 2005In most cases we simply had to assume
that the level was unchanged.

Even though we had no information on how the CIA data differach fftCP we did a regression
similar to the earlier on€s

Gapminder model (4 Ln(GDP per capita, by PPP, ICP)=
=0 +f * Ln(GDP per capita, by PREA

+ unmeasured factors

®The observant readewill notethat thereA & ¥ 2JY& ¥ R S NJ TNepie$efit nummbeting only reflects a
OSNI Ay RSINBS 2 Feniddinds 6 thRISbelty dt GuyEcelésheéts it does not reflecting
any deeper mysteries than that.

11



We include all the overlapping observations, which gives us 142 observattte results are
shown in &ble 3 below. The observations apredicted values are shown imgkre 5 below.

Coefficients p-value Lower  Upper

95% 95%

-0,461
1,048

0,05 -0,927  0,0049
0,00 0,9969 1,10

RZ

95,74

Table 3: Estimationresélt F2 NJ a DI LIYAYRSNJ Y2RSt

né ® bdzyYo SNJ 2

The regression does notveal any systematic differencesthough, again, there are substantial
differences for many countries, as can be seen belde.use the model anyway out of principle,
to gd estimated values for the missing countries.

=45 degrees
25000
o GDP
percapita,
2005 PPP,
ICP
2500
A Predicted
values
o
250 = . .
250 2500 25000
GDP per capita, by PPP, C
FiguresY ! O dzl f YR LINBRAOGSH: @I f dzSa F2NJ aDF LIYAY

d) Rough esthates by the World Bank

For the remaining countries we used the rough estimates available in the PDF of the World Bank
(World Bank2005) Similar tathe UNSTAT data above, it was expressed in GNI per capita, in
exchange rates (Atlas method), in the prices of 2005.

12



In the case of Islef Man the sourceprovideda rough estimate of the relative income ranking of
the country. In that cse we used the geometric averagetloé country with one rank higher and
the country with one rank lower

In a few remaining countries the World Bank only provided an estimate of whiclnexg@up
the country belonged to, as displayed iafile 4 below. fie World Banlalso provided an
average income level for each income group. Hence, we used the average level for the
corresponding country.

Income group Definition Estimated
average
income

Low income $875 or less $580

Lower middle income $876 to $3 465 $1 918

Upper middle income $3 466 to $10 725 $5 625

High income $10 726 or more $35 131

Table 4: The income groups used by World Bank (2005). All incomes afieperly8ar by
exchange rates.

The World Bank estimates useprinciplethe same measuraent as the UNSTAT data above,
i.e. GNI per capita by exchange rate in 2005 prices. Hence, wseae Gapminder model 1 to
adjust the data, even though the estimates in question are so rough so that it really does not
make much difference.

2.2 The wality gradingof the PPP rates

The quality of thé®?PP ratesi.e. the priceratios) is one of several factors that affect the overall

guality of a GDP per capita observation. Henceagsign a quality grade to each P#i3ervation

(i.e. one grade per country f@005). These grades should be considered as an upper bound of the
quality. The grades are: Very Good; Good; Fair; Poor; Very Poor. We assign them according to the
following principles

1 Good:Official ICP datas long as there anmeo footnotesthat indicak extraordinaily bad(or
good)data quality

Fair:Official ICP data, with caveaboutthe data quality

Fair:Official ICRestimates (ICP model 6 and 7)

Poor: Official ICP estimates adjusted by gapminder (e.g. Congo Dem. Rep.)

Very Poor: Gapminder estatesbased on thaVorld Bank assessment of what income group
the country belongs to

9 Poor:Allother Gapminder estimates

=A =4 =4 =4

Note that this data quality only refeto the quality of thePPP ratesA country ould in principle
have good PP&ata, but bad incme data, which implies a bad final quality of the observation.

13



3. Linking real growth series to the values of 2005

The next step is to link national real growth in GDP per capita to the levels we have calculated for
2005. We use a variety of sources foesk time series, which we will describe below. In many cases
we had to link different sources to each other.

When data at the coutny level were unavailable, wased the growth rate of a larger group of
countries to which the country belonged. This ofteas thecase for new countries that had
emerged from a larger former state, such as Croatia emerging from Yugoslagther regional
growth rate that we occasionally used was the aggregated regions in Maddistineihen weuse
the same regional groviatrates for several countriege preserve the relative positions betweeh
thesecountries as they were at the first year for which we have data.

When we did not even have regional datee used the growth rate of a neighbouring country that
was judgeda® have had a similar development. In some cases we simply assumed that the GDP per
capita had been exactly the same as in the neighbouring country.

Toindicate the existence dbnger gaps in the data we have added & LISOA I f & &2 dzNOS (@&l
Excelshed = OI f f STFhe Gapraindé Warld software automatically interpolates linearly

between two observationddowever, when the gap in the data isottong the automatidinear

interpolation createsinreasonable results, i.e. the growth rate fearlyyears will be unrealistically

high. To avoid thisve, in some instancesncluded a couple of observations based oreaponential

interpolation.

Countries with large oil incomes creapecial problems, which will be discussed in détather on.

If there was no other solution at hand we simply added a rough guesstimate for a year sometime

before the year of the oil discovery. We mention it here because theRdtali I F2 NJ & NB A G NI |
is included in columns concerning the real grovimally, fora few countries we found no growth

data at alleven though we had GDP data for the benchmark year from the ICP. In theseveases
onlyincludedata for 2005.

We checked whether there were any major discrepancies in the growth patterns of the different

sources, before linking sources to each oth&vhen the discrepancies were large we had to make a
judgementon what growth pattern made most sense. In most cases this judgement had to be of a

rather adhoc character. These decisions, as well as some other mdmm@ctions or adjstments, is
R20dzYSy G SR Ay (KS 9EORR(¥R{SHéMy GKS O02f dzYy dahiK

3.1Sources for the growth rates

We use a variety of sources for the national growth ratdany of these sources are regularly

revised. Hence, when data for neigars becaome avilable it is common that also previous years are
adjusted. Ideally we would like to revise our whole dataset as these adjustments becomes available.
However, for practical reasons, we normally adjust only the latest years in our dataset.

The datasourceare describel on the next pagein their appoximate order of priority.

14



b)

d)

f)

9)

h)

Maddison online is our main source for lorigrm growth.

Barro & Ursta (2008) have updated the data of Maddison, using more recent estimates. They
revise the figues of Maddisonn some cases and they also fillsameof the gaps or

interpolations made byim. Whenever there were a major difference between them and
Maddison we used Barro and Ursla, otherwise we continued using Maddison.

From the homepage of UNSTAve used the per capita GDP in currerf dollars, deflated

with the implicit price deflators in national currendye callthisdat&t SG & ! b{ ¢! ¢ LLE¢ X

separate it from the one we used for the cressuntry data for 2005We have used two
different revisions of the UNSTAT data, one from 2008 and one from 2009.

From the Penn World Table, mark 6.2, we used real GDP per capita, in Laspeyres Constant
Prices (RGDPL).

¢tKS LaC LIRRPAIRSD ORKWEYAO hdzif 221 RFEOGFOIa&asSéx
for rhe GDP per capita data.

From the World Development Indicators 2008 used the GDP per capita, PPP, in constant
2005 international $.

From the World Development Indicators 2008 alsouseddata for GDP per capita, in

constant local currency unit$hese were used when WDI lacked data expressed in PPPs, but
had data available in local currencid$elevelof these observations differed, of course,

from the WDI data expressed in constant PPPs, bugtbeith rateswere the same. Since

we are only umg the growth ratesthe difference in level is of no importance.

2}

The homepage of Eurostéthe statistical agency of the ELNE A RSR a D5t LISNJ Ay

LIdZNOKF aAy3 LI2oSN adFyRINRaéI gKAOK ¢S dzaSR
standards igssentiallythe same as PPPs.

For a few countries we took data directly from their national sources (e.g. the home pages of
the national statistical offices or some other specific publicgtidime national sources
includethe St. Helen®evelopment Agenc{2008), FEPS (2007), the Isle of Man Treasury
(2008) and INSEE (2008pmetimes the data was expressed in current priceahiich case

we deflated the figures with the available price index.

Maddison (2003provides some additional data thadre not found inhison-line data base.
Formercountries and aggregated regions are cases in poigre/therewasonly data in the
printed publications. Sometimes the tables only provided data for total GDP and population,
so wehad to do the divisions ourselves

In manycases the printed tables Maddisononly provided data for a few benchmark years,
e.g. for 1950, 1973, 1990 and 2001. However, the sotlraewe liked to link this data with
went back tasomewhere between 1950 and 1973. In those cases we litileedata from

15
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Maddison (2003) and the subsequent source at 1973, but included the earliest year available
in the subsequent source. As usual we checked that the two sources were not totally
inconsistentwith each other for the overlapping years. In somseasathey were indeed

totally inconsistent which mean that we did not use Maddison (2003).

16



4. Prel950 estimates

Many countries do not have any data at all for #wlieryears. For other countries Maddison
providessome data, but these should, taiounderstanding mainly be consideredsestimates of
growthrates, i.e. they give information on how the incomes have developed from year to year for a
given country.

4. 10ur assumptiondor the data

Since we want to provide rough estimates for thisipeé we need to make at least some
assumptions. The assumptions we make are not based on any ddit@latlire review, sathere are
likely to be adjushentsin future updates of the datase©Our assumptions are:

a) A lower bound a$275for all periodsWe assune that no country fall below275per capita
for any sustained periodritchett(1997) assumea lower bound of GDP per capitag#50
in prices of 1985He basethis figure on a number of arguments. First, if we look at the data
we actuallyhave,there is no countryat any point in time, that hakad a lower income than
that for any sustained period of time. Second, this corresponds to a level below the extreme
poverty line. Third, a country where a majority had such an income waoudd likelihood,
face a significant population decreag&Ve do not observe this to happen for any sustained
period of time (although there are some historical examples of this).

$250in 1985 prices would be even highieexpressedn 2005 prices, whicts whatwe use
Hence, we us&275 as our lower boundstill, our dataset contains observations that fall
below this limit for a couple of years. Guinea Bissau and Lesotkaally thisaround
19507

b) A higher bound a$2000for the early 18 century We assura that in the early 19 century
no country hadyetreached the level of a middle income countag we define it todayThe
poorest middle income country in 2005 in our dataset is Vietnam, which had an income of
$2142in that year. Hence, we set the uppeound for the early 19 century at$200Q

c) Industrialisation hadtarted © lift the incomes of somepuntriesin the early 19" century A
number of countries had started to industrialise in the earl§§ &#8ntury. These countries
displayedrising incones andhey started tosurge ahead. Hence, they were at least
somewhat richer than the resf the worldeven at this point in time. United Kingdom and
Holland were the leading early examples of this.

® pritchett bases this proposition on a demographic model and an estimation including incomes and infant
mortality.

*The unadjusted figures for Conddem. Rep., are below 275$ for the years 1:2897. With our adjustments
the figures are just above 275$.
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d) There was no sharp drop in incomes during tHedgtury. We assume that there was no
general longerm collapsein incomes during the 9century, for any regiorSome specific
countries, for which we have national growth data, display a drop in income for some
periods.

However the data and informatiorwe have reviewed so far gives us no reason to assume

that longterm income collapse was persistent or general pattern in the 19th century, for

any regions. Hence, we will assume that there was no sharp drop in incomes in the countries
for which we haveno country data.There are exceptions in a couple of individual cases,

which areeither based on countrgpecific data or was something we had to assumé&der

to avoid unreasonable values in 1800.

e) China was not much poorer than Europe in the earfycEitury.. We assumethat China
wasroughly at the same income level as $t&rn Europe at the eve of the Industrial
Revolution. This is in contrast to the assumptions of Maddison. The reasons for our
assumption will be discussed in more details below.

f) ... butlost ground thereafteWe assume a drop in incomes in China between 1820 and
1929. This will also be discussed in more detail below.

4.2 The data used for the f&entury

The assumptions above ara principle, the only thirgwe would like to @splay in the graphdeally,

S 62dd R ftA1S (G2 akKz2g | aOf2dzRé¢ 2F az2yYS az2Nl (Kl
period. However, the software does not permit that at this stage. Heweestill need to assign an

actual figure to eacimdividual country. Furthermore, if we assign the same number to a large group

of countries they will not beisiblein the graph since they would be in the exact same place in the

graph Such a picturevould also, in all likelihood, communicate a too afidistribution of incomes

Hence, we need some principle for assigning actual numbers to each country, even if by nétessary
is a very arbitrary principle. We use the growth rates of Maddison when these are available for
individual countries or smadjroups of countries. However, in a few cases we adjust these growth
rates since they implgverlyabsurd relative incomes in 1820. This will be discussed below.

Maddison also providerough estimates for all regions indtworld back to at least 182@neway to
extrapolate backwards would be to littke growth ratesof a relevantregion to the earliest
observation ofa country. Howeverthe resultingrelative positions in 1820 fananycountries
become absurd when we use this method.

Hence, rather than usg thegrowth ratesof the relevant regionsve base our figures on the regional
averagdevelfor the relevant region. However, we do two adjustments to these regional levels.

®Even though, as Pritchett, 1997, has argued, the gaps between the richest and the poorest countries at this
time were reasonably much smaller theoday.
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Firsty, we need to adjust for the fact that the data of Maddison is basedfi 8ata from the 1990
benchmarkround andthat he express his data in 1990 prices. Hence, wethegredicted values
FNRBY I0KSA ¥iRS NJi¥ 2 the sarde adjustments as we did with the Maddison data
we used for 2005These adjustments are éky to beimmenselyy dzOK & Y| £ £ SNJ G Kl y
NI yaSés odzi Ay GKS ylIYS 2F O2yaraiaSyoe S R2

Secondly, we multiply each observation witfia | NDB A ( N N @thaballjBshithe

regional average up or down witmarbitrarily assumedgercentage This is don#o avoid having a
large number of bubbles in exactlye same place. These spreadt factors are mostly assigned in a
totally arbitrary way. Sometimes we roughly base fipgeadout factor on the relative position
within the region at some latgrear for whichwe have data. This is just a conient way to assign
the spreadout factor. It does not mean that we believe that a fixed ranking of countries is a
reasonable assumption.

Someothertimes we base the spreanut factor on some quick reading of the historical or
geographical condition of the country, e.g. a ldodked area with a desert climate that, to our
understanding, lacked any centralised politicalisture, wasassigned a lower value. Again, this was
justa convenient way of assigning values. A nuaeefulliterature review in the future might give us
asomewhatmore firm standing in coming updates. We documenttadseconsiderations in the

Excel sheet.

Furthermore the assumptions we made above, in doimation with the fact that the position of
somecountries are based on national growth rates, implpscificconstraints forthe spreadout
factors. Theseonstraintsare discussed below.

We use adjustedegionalaverages for 1820, 1913 and 1950, depegdnthe data availabilityor
the individual countries.

In a number of casdbe adjusted average for 1913 impliechagativegrowth between 1913 and

1950 ¢he first available national observatignSince we had no reason to assume that there actually
was negative growtfiwe instead choose to not include that imputed value. Insteadused an
interpolated value, assuming exponential growdhtween 1820 and 195@0e also used interpolated
values for 1913 in the few cases where the implied growthghgween 1820 and 150 actually

were negative (seee8tion 4.3).For some oil rich countries we also added an additional observation,
for the year of the first oiexploration, based on regional averages. That will be discussed in more
detail below.

To sunmarise, what wewant to end up with isy-q the adjustedvalue for country, in the yeart,
andit is calculated in the following way:

Qom Q7 Gy

Gy; is the regional average for regionin yeart, taken fran Maddison.| andf arethe estimated

O2STFAOASYGa Ay "Rl LIRSY RANINEDRZINEH @ NJ O2 dzy (0 NB

®1950 was only used for the republics of the former USSR.
" Since these values for 1913 only were based on regional averages, which in themselves were based on
guesstimates, the growth rate implied from these values carries no real weight.
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4.3 ecificconstraintst 2 NJ i K & daia LBNBI-GRR NE

Maddison provide growth for Southfricaback to 182F. The unadjusted figres for 1820 by
Maddison putSouth Africaon approximatelythe same level as his éstate for the African average
for that year.If we turn to 2005we find thatthe ICP data for 2005 gis&outh Africa a higher
relative position than in Maddison.

Sincewe link the growth rate of Maddison to the ICP data in 2005, it méaat our SouthAfrican
figurefor 1820ismuch higher than the African averafgr 1820 of Maddisonif we assume that
South Africa was at the wealthy end of Ssdéharan distribution, wenust assign spreadut factors
OKFG Lidzi § kShatahNdoudkies atihé appraiainate level of Sedftica.

An alternative to thispproach igo assign our wn values to Souti\frica,a A y OS al RRA&2YyY Q&
for 1820 forSouth Africasalso jista guesstimateHowever, we stick tthe growth rates of
Maddison.

1950 is the firsavailableyear in Maddison fomany countries. &/eralSubSahararcountriesdisplay
figures for 195@hat are close to, or even slightly below, our assumed threslesel lof$275

In particular,the poorest country in 195G5uinea Bissglthad a GDP per capita of o8ig69

according to our adjusted dataThe unadjusted data of Maddison also display a very low level. We
link his data to the ICP figures of 2005, wipcits Guinea Bissau at an even lower level than
Maddison for this year. Hence, our figure for 1950 is even lower than the one Maddison provides.

The low levelof Guinea Bissau (and other similarly poor countries) implies a lower rahge we
assign oufigures for 1800. Since we do not waatassume any systematic decline in incomes
during1800-1950 we would in principle have to assign values of maxin$2®9in 1800 to the
poorest countries. That would set the lower bound of our range of possible vialu&90, at least
for SubSaharan Africa.

However, that level would imply that at least Guinea Bissau had an income $2ihfor over a
century, which we also believe is unreasonable. Hence, we compromise a bit with the assumption for
long term growthand allow the growth rate to be somewhat negative in a few cases.

5. Adjustments madeto somenational growth series

The combination of the growth rates of Maddison and the levels of ICP sometimes puts countries
way off the reasonableangein 1800, evain relation toour extremely weak assumptiofisr this
period. Furthermore in the specific case of China we do indeed make some quite specific
assumptions.

At the same time, just changing the figures for 1800 and 1820 mightcrgaté®B | a2 y I 6 i S & 2 dzY L
the time series of the individual countries. One quick and extremely rough way of handling this is to

® He abo provides growth data from 1820 for Ghana. However, we choose not to use them because his data for
the early 1800s seems to be guesstimates and the relative position would, in any case, be different since we are
using the ICP figures for 2005.

°The orty other country toeverget so low ighe unadjusted figures foEongo, Dem. Rejaround 2001
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still use the imped growth rates of Maddisorut adjust it proportionally so thaf we extrapolate

backwards from 2005 we end up in the value weédhassumed for 1820. This could be thought of as

if we pivot the whole timeseries by moving 1820 upwards or downwards, while fixing theseri

2005Ly G tSFhad 2yS OFLasS ¢S 2yfeé aLAG2G¢ GKS GAYS
time seres for earlier years were linked to the values of 1950.

What we do, to be more precise, is the followidg:ds the original value for yearfor countryi
anddy-gs the new value for yedr, for countryi, that we want tocalculate Firstwe decide on what
we wantthe new value for 1820 to be (i.e. the value fidg,, -9. Ther we calculatean adjustment

factor: 0= Z}ﬂ“ We then use this adjustment factor talculatethe new values for all subsequent
1820,Q

years

0 1820
1 2005 1820

W= Wy Uf o
Q
This mean thaéygos ‘o= Wroos 0 as We wantedWhen wepivoted the series from 1950 and onwards
we just replaced 1820 with 1950 in the formula abaet. A @2 (i SrRgotednthie kourktes in the
ExceF At S & ablGA2ylt RFEGFE FR2dAGSRE ®

The observation for 1800 was normally interpolated or extrapolatedseparatestep, but any
methodologicabroblemrelated to that adjustment is certainly smaller than the overall uncertaint
range for these observationgihichare bound to be enormous.

Note that theadjustmentof the growth is not based on amgsessmenof the growth rate itself, but

only comes from the need to adjust the levels in th& t@ntury.Given the graphical forat of

Gapminder we judged it to be more important to assess the relatoastions of countries at a given

GAYSZ a ¢Sttt Fa F@2ARAYy3I (22 AyO2yataréastryed a2dzylL
the precise level of average growth, which ischto see in the graph.

In future updates we hope to find a more reasonable way of doing these adjustments, without doing
unfounded changes to the growth rates.

We dothese changefor a small number ofountries Which these are, what the adjustment facK
has been, and the principle behind timividualadjustmentscan be found in the Exctle (in the
O2f dzvy &m\OH & RIS RzBlaw¥veryhiiogcduntries, Myanmar and China, call for some
additional comments.

5.1 Myanmar

The new PPP data for Mymiar pose especially large problems. The new ICP GDP per capita for
Myanmar is only about a third of what it was in Maddisdiwe combine that with the growth rates

of Maddison we geéxtremely low figures for earligyears, below what we consid#ére swbsistence

level. The levels get especially low around 1950, when the country makes a sharp dip. However, the
GDP per capita &lsovery low at other points in time, including all observations in th& déntury.
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LT 6S aLAG20¢ | fohwallkve would bavebtiedlinreayistically higyf Walues
for 1931 and eatrlier, since the income levels drop sharply between 1931 andH®&€e, we adjust
the 1950F A 3 dzNB  dzLJs ¢ NBBSquenytiRe serieXhie (nadjusted growth rates fone
period before 1950 were linked to thadjustedvalue of 1950.

5.2 Chinain the 19" century

The relative position of China and ¥lern Europe on the eve of the Industria®lution has been a
hotly debated issue. A traditional assumption has been tha living standards in Europe were
higherthanin China long before Europe became industrialised. The assumptiddsddisonhave
been in thidradition, i.e. he assmes the following (Zanden, 2005

91 Inthe year 1000 China had a higher GDP per camita Europe. Even though there are
obviously no direct data for GDP per capita, the general idea that China was more advanced
in the year 1000 is widely accepted.

f Inthe early 19 century the Chinese GDP per capita was about 1/3 of the UK level.

1 TheChinese incomeslid not display any significant declime10001800 so that could not
explain the reversal of positions.

1 Rather, the reversal is explained &ynonnegligiblepositive growth inWestern Europdrom
1000-1800. This assumption seems maibiybe based on the previous assumptions, i.e. the
growth rate is assumed to be whathas to be to explain the reversal of positions.

However criticism has been raised agaiitise traditional assumption of a much lower income in
China in 1800, as compared\idestern EuropeZanden (2005) hasstimated the growth in Western
Europefrom 1000-1800based on models using wage data and the share of the labour force in
agriculture. According to the estimatgbe growth ratesn Western Europ&ere much smaller than
what Maddison assumegpositivein dynamic regions such as England and the Netherlands, although
slower than what Maddison assumes, while stagnant or even negativere peripheral countries

such as Sweden

Furthermore, Maddison seesiio base his 1820dure for China on the gveth rates 18261990 and
the PPRRomparisons of 1990. However, the Chinese growaths before 194%@re not so reliable
(Zanden). Hence, the basis for the relative poverty of China i@,18@erm of hard figures, ot
that strong, according to this line of argument.

Zanden has also made aett canparisonbetweenthe Netherlands and Javahich could be a
reasonable proxy for Indonesidjiringthe early 19" century. The result is quite in line with the
results of MaddisonFuthermore, Maddison assunsthat Chinahad lower incomes than Indonesia
at this time. However, Zanden believes, for a number of reasons, that Chinraavasieveloped
than Indonesia &this time. Hence, it would be reasonable to assume a higher incomeime@éina
for this period.

In addition, Zanden uska model based on wage data ati share of labour force in agricultute
estimate the incomes in China relativettee UK in 1800. According to the estimatike Chinese GDP
per capita in 175800 wasabout 53% of the UK level, i.e. quite a bit highemtiiae 1/3 assumed
by Maddison.
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Alllen, Bengtsson & Dribe (20080 refer to similar conclusionssing data on pricesnd wages

they argue that the living standards in China and Western Europe wkxvely similar in the 18

century (while there were significant differences within Europe and within China). They also suggest
that there could have been a deterioration in living standards in China from theer@ury until the
beginning of the 2B century.

If we were to use the Chinese growth rates of Maddison, and combine them with the 2005 level of
China of ICRhen we would get areven lowerelative position of China in 18@ban what Maddison
assumae. This is an outcome of the fact that theR display a lower level for China in 2005 than what
Maddison implies.

To compensate for thatve adjust China in 1820 upward so that it gets the same level as the lower
half of the European countries in the same y&diis means that we assume that tGéinese GDP

per capita was about 43% of the UK level in 1820. This is lower than thef388aZanden estimate
for 17501800, but it is higher than the assumption of Maddison, auen higher than what we had
gottenif we would have used the growth ratesMfddison unadjusted.

la | 02yaSldzsSyO0S 27F 2dzNJ aiAft (ntyfheé gravh rai@)lvs get SNA S a
a negative growth for theeriod 18201929.However this is in line with the pattern suggested by
Alllen, Bengtsson & Dribe

5.3Same further notes on Chinese GDP per capita

Also themoderngrowth and incomdevels of China havasobeen debated. Maddison assus)dor
a number of reasons, a slower growth rate for the pasir period than the World Bank doé$.

Furthermore, the ICP datimplies a much lower relative position of Chin2005 than in previous

data sets, including the data of Maddison. However, it is likely that the PPP rate of China is based on
a sample thatinderrepresentsrural China, as argued I3hen & Ravallion (®8) This implies that

the relative income level of China is underestimated in the ICP data, although it would still be lower
than implied by the older data sets.

Maddison 2008 1) has also argued, for a number of reasons, that the ICP figure for i€hditalow.
One argument is simply that we would get an unreasonable low figur€Hora inl950 if we
combine the ICP figure for 2005 with the growth rate for 1950 to 2005. Hdixdéow charts the
implied GDP per capita in 1950 if we were to combineitisteme levels for 2005 and growth rates
for 19502005 from the different sources.

®The Penn World Table 6.2 display a growth rate that is somewhere between Maddison and the World Bank.
(Deaton & Heston, 2008)
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Growth Growth 1956 Growth 1950

19502005 in 2005 inWB: 2005 in
Maddison Gapminder
(125 fold): (21.0 fold): (9.8 fold):
Value in 2005 itMaddison(I1$5578): 446 266 570
Value in 2005 i'WB & Gapminde(l$ 4092): 327 195 418

Table 5 Implied values for GDP per capita, by PPP, in China in 1950, under various combinations of
assumptions.

Combining the 2005 level from ICP, with the growth ratthefWorld Bank, we gt a GDP per capita
for 1950 of only 195, which is belawur lower boundlevel and much below théwer bound level
suggested by Pritchettf we combine the ICP data for 2005 with the lower growth rate of Maddison
we get a somewhdahigherfigure, but stil a very low one, which still ghlydebatable. If we would
accept the lower growth rate of Maddison and inflate the 2005 figure from ICP upward a bit, to
adjust for the suggested underestimation for 2005, then we would get a number somewhere
between 27 and 446.

We choose to use the ICP figure for 2005 unadjusted and combine that with the growth rates of
Maddison,whichwe adjusted downward a bit further. Our pestar growth rate hence becomes

lower than thegrowth rates of all other sources. The reasfor the downward adjustment of the

growth rate was based on our assumption dfigherlevel in 1800 (compared to Maddison), not on
anyassessmenbf the growth rateitself. Given the graphical format of Gapminder we judged it to be

more important to assss the relativgositionof countries at a given time, as well as avoiding
excessivek Y O2y aAaldSyd daa2dzyLlaé FTNRY 2yS @8SIFN G2 Fy20K
growth, which is hard to see in the graph.

5.4 Congo, Dem. Rep.

It is believedhat the ICP figure foEongo, DemRep, for 2005 is underestimatet: Thelevel of 264
international dollars (PPPybelowthe level we assumed was the lowest possibke 275%,whichis

below the 1$ per day levelrurthermore the official growth raés duringhe 1990smply that the

country had incomes below this very low ledefring the seven years 20006 In figure 6 below

the GDP per capita of Congo, Dem. Rep. is displayed together with the second poorest country in the
world, Liberia. The plnline is theassumed lowest level possi{&759%.

Such figures seeiguite implausible, since that implies that even if the incomes were distributed
perfectly equalwithin the country, everyone in the countryere subject to famine conditions for a
decack. Theconditions in the country areiithout doubts horrendous, but incomes othat level
would, in principle starvethe entirepopulation.That has not beenbservel.

1 Jerven (in press).
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Figure 6. GDP per capita for Congo, Dem. Rep., and Liberia (the second poorgst count

In addition, a recent paper (Henderson et al, 2009) calls for a reinterpretation of the growttofates
Cong Dk the 1990s. They estimatthe growth rates in thel990s from changes in night lights as
measured from space. Their results, taken at feaieie, imply that the incomes were stagnant 1992
2002, rather than the sharp fathplied bythe official data. Since the growth rates useare linked

to the level of 2005, thisvould implythat the country were subject to catastrophic famine conditions
for almost two decadedlo illustrate thisve added the GDP per capita for Comgdigure 6 asit

would have been if thencomes wereconstant in thel990s.

The assessment iHenderson et although, is that the truth is somewhere betwewiat the
estimates based on night lights say and the official growth rates. That would thatthere was a
fall in the 90s, but that this was less dramatic than implied by the official @atadrop in incomes is
also plausible given the devastation from the wa®&2003.

Considering the problems with accepting the low levels and the evidence that the collapse in income
might have been smallewe decidedd adjust the ICP figure for 2005 upwards with 25%.48e

decided to adjust the growth rate from 19%& 2007, rather than to adjust the whole series upwards
with 25% What we did was to keep the valuastil 1991as they would have been with the

unadjusted ICP figure for 2005 and the national growth rafssn 1991 to 2007 we used the same
adjustment formulaas described in the beginning of this section.
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The functionused is

o 2005
1 1991 2005

1,25

3}

= Gz 1252

Gy is the original value for yearanddy is the new value for year The new adjusted data is also
included in figures.

After 2007 we used unadjusted growth rates. The choice of 2007 for the ending of the growth
adjustments was an arbitrary choice. However, it haslittle effect on the relative position of the
country.

6. Adjustments ofoil rich economies

There are dew high incomeeconomieghat are largelybasedon their oil incomes. Hence, their
growth pattern ishighlylinked to this one income sourch.is accordingly reasonable to assume that
the income leel before thér oil discoverywassignificantlylower.

However, in many instances our data does not go back to the year of the oil discoverysktive
adjusted regionahveragefor 1820 and 1913 (as we do feeveralother countries)thenthe graph
softwarewould automaticallyinterpolate linearlybetween1913 and the first year with data. The
graph would then display a very sharp surge in growth after 1913, which is very unrealistic.

To avoid this we add an observation, based on the regional avei@gthe year of the first oil
exploitation. Since Maddison denot provide regional averages for these years we use the adjusted
regional average for 1913, extrapolated with the regional growth fiaitm 1820 to 1913. With
éadjustedNB I A 2 Yy I |  medr§ aslbeloges thedeBional average adjusted with Gapminder
Y2RSt HZ Ydz SprebdohBIRO BANIK TXKME GKS O2dzy i NE @

¢KS &SI N 27T badedonR guiOea sivilie caumtrit guides.g.the Country
Guides of thd.ibrary of @ngresg2008).A more careful reading of the history of these countries will
probably lead to adjustments in future updatesthis dataset.

There is also a general problem with oil rich countrigse different sources are often very

inconsistent with eah other for these countries. It is easy to see a numberdasons for this. Qil
incomes could be accounted for in very different ways. Furthermore, most of these countries have a
very large foreign work force. This foreign work force mighimight not be included in the total
population that is used tealculatethe per capita production. All this taken togethaeans that oH

rich countries should be treated with particular care.

7. Data for 1800

Maddison only provided data for 1820 and occasignfall years before 1800. For completeness we
wanted some rough estimates for 1800. We interpolated, with constant grovettween 1820 and
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earlier yearsfor countries or regions where Maddison provided data for years before 1800. When
we interpolated fora whole region we used the same spreadt factor as for 1820 to get the

country figure. Note that we doot normally include the data for the years before 1800, even though
there are figures in Maddisoilence 1800 might be interpolated even though ihis first year in

our dataset.

For some countries 1820 is the first available year in Maddison. In tasss we simply extrapolate
from 1820 by using the same values, i.e. we assume zero gfoamil800-1820.

8. Data quality¢ possible maximum quality

Ourlong term ambition is to assign a quality rating to each observation. These can be displayed in
the graph withcolours As for other indicators compiled by Gapmindee consider 5 gality grades:
Very Good, Goodait, Poor and Very Poor.

However, we ha& not yet been able to compile theecessaryneta-data for the actual GDP figures,
only for other aspectsf the data, sich as the PPRite. Even if the PPIPate is of good quality, and
there are no other observed problems, we cannot exclude that the uyithey GDP data is of poor
guality, something that implies a low overall quality.

The metadata we dohave isas follows

a) Informationon the price comparisonghe PPRates)for 2005 (the benchmark year)

b) Whetherwe have donanyrough extrapolations oother adjustmens ourselves something
that woulddecreasehe quality.

c) Additional problems can be notdd some casefe.g. larganconsistenciebetween sources)

d) We can alsassume that thejuality deterioratesthe farther away weget from the
benchmarkyear.

The problens above, taken together, imply & + SNE t 2 2 Nidmarly bbdrvatiprdziFdr theél & T
other observations we do not know the data quality. Atzordinglycalculate anaximum possible
quality grade, rather than an actual quality gradé. | G KS 3INJ LK ¢S RAALI & 2yfe@
t22NE 63AQPSYy (KS OlfddS p Ay GKS INILKO FyR &GRIG!I
graph).
28 Faardy (KS a Yl isthefdidwing daly. FifstiesstarBwith tReSiata quality
implied by the PPP rate, as outlinedrlier.

1 Good: Official ICP data, as long as there are no footnotes that indicate extradydbeat (or

good) data quality.

9 Fair: Official ICP data, with caveats about the data quality
9 Fair: Official ICP estimates (Il@Bdel 6 and 7)
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1 Very Poor: Gapminder estimates based on the World Bank assessment of what income group
the country belongs to
1 Poor: All other Gapminder estimates

Second, for observations other than for 2005, we decreasegthdingof the countryaccordingo
the following:

9 Observations before 1975: we decrease the grading one step

9 Observations before 1950: we decrease the grading two steps (i.e. one additional step from
1975).

1 Observations before 1: we decrease the grading three steps (i.e. one additietep from
1950)

1 If we use the regional growttate or the growth rate of a neighbouing country we decrease
the grading one step

9 If there are some other problese.g.inconsistencie®etween sources, or the country is
dependent on oil incomes: we dexase the quality grading one step more.

Finally, if we used the adjusted regal average, arbitrary guessessomething similathe quality
gradingis always Verydor.

However, we should keep mindthat it is not reasonable to simply count thember of quality
problems. Several small sources of errohngit are uncorrelated with each otheare not the same as
one big source of error. Accordingly, the rules above should only be considered as a rough set of
rules of thumb, not a formula that coulte applied mechanically. We hope to refine our approach in
future updates of the dataset.

Thea N} RS 202NENBA & Ay | gl ez y2i GKS t2¢6Sail Ll2aaArot
observations that we have not included at all. The information fiese observations could

accordingly be considered evenpobid (0 Ky F2NJ 0 KS 2¢ 8B GIMBERSR I a da=+:
observations graded as Vergdt could still be consideretd containsome kind of informationOne

way of regarding the message of such aseation is that we have at least some reason to assign

the countryto one of the three income groups: low, middle or high income countries.

Our present quality gradings can be viewed in the Gapminder World. The data quality indicators can
be foundintheY Sy dz dzy RSNJ a F2 M) IORBKGY OFRzZ dzASNRE&D ¢KS o6Sai
select the data quality for the colours of the bubbles. An example can be viewed at:

http://tinyurl.com/dxzfmq

In the graph in the likabove the red bubblesNs5 6 &SR 2y 20 4 SNINEG ARHYGE & A (G K
quality for GDP per capita, while blue bubbles have an unknown data quality.
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