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Subjective indicator s include
an unavoidable level of im-
precison. But claims that
this imprecison disallows a

ranking of nations are un-

judtified. Statistical methods

support the argument that
perceived corruption can be
measured with satisfactory

precision.




There has been repesated request among aca-
demics and journalists that Transparency In-
ternational should revea how precise the Cor-
ruption Perceptions Index is. Indeed, a rank-
ing of countries may easily be misunderstood
as measuring the perceived performance of a
country with absolute precison. This is cer-
tainly not true. Since its start in 1995 Tl has
provided data on the standard deviation and
the amount of sources contributing to the in-
dex. This data dready serves to illustrate the
inherent imprecision. In addition, further tests
can be applied which are explained here.

This background paper deepens in-
sights on the precison of perceived levels of
corruption. It complements the press material
provided by TI and another background paper,
the framework document, which explains in
detail the sources used and the aggregation
methodology, [Lambsdorff 2001].

Reliability and Precision

The main table accompanying the CPl pro-
vide the average score for each country. But
individual experience can diverge. This car-
ries over aso to our sources exhibiting some
differences in their assessments. In order to
adequatdly illugtrate this, the high-low range
is provided in the main table. This depicts the
highest and the lowest values provided by our

sources, so as to portray the whole range of
assessments. However, no quick conclusions
should be derived from this range to the un-
derlying precison with which countries are
measured. Countries which were assessed by
3 or 12 sources can have the same minimum
and maximum values, but in the |atter case we
can fed much more confident about the
country’s score. In order to arrive a such
measures of precision, other dtatistica meth-
ods are required.

The strength of the CH! is based on the
concept that a combination of data sources
combined into a single index increases the re-
liability of each individua figure. The idea of
combining data is that the nonperformance of
one source can be balanced out by the inclu-
gon of a least two other sources. This way,
the probability of misrepresenting a country is
serioudy lowered. This is valid even in case
the sources are not totally independent from
each other. Such partial dependency may arise
if some respondents are aware of other peo-
ple's perception of the level of corruption, or
of other sources contributing to the CHl.

An indicator for the overal reliability of
the 2000 CP! can be drawn from the high cor-
relation between the sources. Relating to those
countries included in the index, this data isin
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table 1. As most correlations are larger than
0.8, the sources do not differ consderably in
their assessment of levels of corruption.

In addition to these correations, the re-
ligbility of each individua country score can
be determined. The main table reports on the
results for each country, including data on the
number of sources that assessed a country and
the standard deviation between the sources.
There exist a variety of reasons why sources
may have divergent viewpoints with regard to
the level of corruption in a country. Difficul-
ties may, on the one hand, result from subjec-
tive problems, for example limited experience
among respondents. On the other hand, ob-
jective difficulties may contribute to this. As-
sessing the overal level of corruption may be
troublesome in countries where some ingtitu-
tions openly engage in corruption while others
grongly resst and fight corruption. A large
standard deviation may in this respect adso
reflect a heterogeneous state of a society. Es-
sentid to the CPl isthat the larger the number
of sources and the lower the standard devia-
tion between the sources, the more reliable is
the value for a country. The relatively large
standard deviation for Uzbekistan of 1.1 signi-
fies that 95% of the sources ranged between a
vaue of 0.5 and 4.9. In contrast, the low stan-
dard deviation for Brazil of 0.3 means that
95% of the scores range between 3.4 and 4.6.
But, again, it is not trivial to determine levels
of precision with these numbers.

! Abbreviations relate to the sources used, Af-
rica Competitiveness Report (ACR) of the
World Economic Forum, Economist Intelli-
gence Unit (EIU), Freedom House (FH),
Globa Competitiveness Report (GCR) of the
World Economic Forum, Ingtitute for Man-
agement Development (IMD), Political and
Economic Risk Consultancy (PERC), Price-
waterhouseCoopers (PwC), World Business
Environment Survey of the World Bank
(WBES)

Sources of Imprecision

The Corruption Perceptions Index is a com
posite index, whose sources are standardized
first and aggregated thereafter. The aggrega
tion method tries to assess the overdl level of
corruption, as perceived by the multitude of
sources. Certainly, each measure is not perfect
in determining this overdl level of perceived
corruption and each measure goes aong with
an error. This can be expressed accordingly:

S(J,k) = C(j) +&(j.k)

where §(j k) is the score of country j as pro-
vided by source k, C(j) is unobserved true
vaue of the perceived level of corruption in
country j, and £(j,K) is an error term with zero
mean. This error term may depend on the
source (k) and on the country (j). An attempt
to determine measures of precison where the
eror term depends on both, country and
source, is Satistically hardly tractable. This
forces to ether assume that the error term is
independent of the country or the source. In
the first case, the sources differ in how well
they measure perceived corruption. But with
the error term being independent of the coun-
try, al countries are assessed by a source
subject to the same level of precison. In the
second case, the sources are all equa in their
qudity, but the error term depends on the
country. This can result because some coun-
tries are more difficult to assess than others.
The level of experience may differ from one
country to another and viewpoints on how to
define levels of corruption may differ from
country to country. As a result the variance of
the error term varies across countries but not
across surveys.

The first gpproach has been taken by
Kaufmann, Kraay and Zoido-Lobaton [1999].
The authors assume that each source is anoisy
indicator for actual levels of corruption, which
is the "unobservable component” they seek to
determine. Since the error term varies with the
sources, an gpproach must be presented which
determines for each source how precisdy it
measures corruption, i.e. the quality of the
source. Included in their approach is the as-
sumption that those sources which better cor-



relate with the resulting aggregate index are of
higher quality (and receive a higher weight),
while those which correlate less well are con-
Sdered to be of lower quality. The quality of
sources is therefore determined endogenousy
and is not an expert's opinion on a source's
vaidity and reliability. There is a point in
taking this approach. On the other hand, this
assessment of quaity can aso be mideading.
In case a source bases its assessment on hear-
say or prgudice, it may corrdlate wel with
other sources without being of good qudlity.
Another source may engage in discovering
origina insghts and as a result provide a de-
viating opinion. The first source would obtain
a higher weight smply because it tends to say
what al the others say, while the second one
would be punished for its origina research.
The weighting system would then be in con-
trast to experts viewpoints regarding the
quality of sources.

The approach by Kaufmann, Kraay
and Zoido-Lobaton [1999] is an important
contribution to the debate. But when consid-
ering these problems, it is not clear whether it
provided an appropriate system for determin-
ing the quality of sources. While it may cer-
tanly be that sources exhibit differences in
quality, there does not appear to be afeasble
gpproach to determine these differences
endogenoudly.

Standard Errors

The second approach assumes that precison
varies across countries. Departing from this
assumption one can determine a measure of
precison with the help of the standard devia-
tion and the amount of sources used. Dividing
the standard deviation by the square root of
the number of sources minus one yields an
unbiased measure which represents the stan-
dard error of the mean score? Brazil, with 9

2 More formally, the standard error of the
mean vaueis.
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sources, shows avalue of 0.1, while avaue of
0.8 is obtained for Uzbekistan, where only 3
sources had been available. However, deter-
mining this standard error requires the as
sumption that there is no imprecision associ-
ated with the vaues given by the individual
sources (i.e., when IMD provides a score of
5.5 thisis not in redlity a score which ranges
between 5.3 and 5.7) and that these values are
independent from each other. These assump-
tions are not necessarily redistic and should
rather be described as a first-best scenario.
Relaxing these assumptions is difficult to
carry out practicaly, but it would clearly bring
about standard errors which are larger than the
ones determined here. Thus, these standard
errors are imperfect but still a helpful measure
of precision for the individua country scores.

Subtracting 1.96 times the standard er-
ror from a country’s mean score and aso
adding the same vaue to the mean score
yields a confidence range. The true mean
score can be said to be within this interval
with a 95 percent probability. For al countries
in the CPl these standard errors and confi-
dence ranges are reported in an Exce sheet
which  can be downloaded from
WWW.transparency.org or WWW.UNI-
goettingen.de/~uwvw.

There are some countries for which
precision is rather weak, while it is strong for
other countries. For countries with less than
three sources the level of precison is poor. As
aresult, Tl rgectsto lend its name to such un-
reliable values and does not include these
countries in the CPI. Still, even for some of
the countries in the index it must be stressed,
that they have rather large standard errors.
Particularly these are: Bangladesh, Honduras,
Kazakhstan, Latvia, Namibia, Pakistan, Trini-
dad & Tobago, Tunisia, Uzbekistan.

Both approaches described so far re-
quire some special assumptions. The results
are only valid when assuming that there is no
imprecison associated with the values and
that these vaues are independent from each
other. Another strong assumption required is
that errors are normally distributed. Whileit is
datisticaly difficult to relax the first two as-
sumptions, one can relax the assumption of a



norma distribution and apply
tests which are valid throughout
any type of distribution. A per-
mutation test provides such an
gpproach. The results from this
tests will be reported here in de-
tail. =l
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The Permutation Test®

This section proposes a new test
for assessng whether two coun-
tries in the CHl are sgnificantly
different from each other. The
applicability of these tests has
been intensvely discussed and = -
approved by leading Statisticians.
This new test moves forward in
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messuring precison because it Differencesin Mean Vaue under the Null Hypothesis

does not require mathematical

Figure 1: Histogram of Permutation Results,
Estoniaand Lithuania
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assumptions concerning the distribution of
data. Still, sources are assumed to be inde-
pendent, providing reason to regard results as
afirst-best results. The true significance levels
are thus likely to be less strong. Another as-
sumption which now becomes important is
that the distribution of data is equa for two
countries being compared with each other.
Thus, & varies neither with the source k nor
with the country j. But even when this as-
sumption isin redity violated, it is commonly
acknowledged that the permutation test is il
effective.

The idea of such a test would be to
hypothesize that, for example, Lithuania and
Estonia are actudly equa and obtained differ-
ent CPl scores just by chance. This so-caled
null hypothesis plays the role of the devil’s
advocate. If we cannot decisively rgect this
hypothesis, we are forced to accept it. The null
hypothesis could be interpreted by arguing
that a source providing a certain score to
Lithuania had equa reason to give this score
to Estonia instead. The null hypothes's then

% | am highly indebted to W. Zucchini for
pointing out the usefulness of permutation
tests and for invaluable help in writing the

necessary software program.

dtates that both countries share the same pool
of joint scores and that the difference between
the mean values of the countries arose as a
matter of chance and not because Estonia per-
forms actualy better than Lithuania. The like-
lihood that the observed difference in the CPI
scores (5.6 for Estonia and 4.8 for Lithuania)
is obtained can then be determined with the
help of permutation tests, [Efron and R. Tib-
shirani 1993: 202-19]. Lithuania obtained the
individua five scores 7.40, 4.40, 4.12, 4.11,
3.82 and Estonia had the five scores 5.96,
562, 556, 549, 5.01. For a permutation a
joint vector with the 10 values is determined
and these values assigned randomly to the two
countries. After doing o, the difference in the
mean values is determined. After running
10.000 such permutations it can be observed
how likely it is that the observed difference
(or larger ones) in the CPI scores occurred —
this time as a matter of chance under the null
hypothesis and not resulting from an actually
different country performance. Figure 1 pres-
ents the digtribution of the results. Each bar
depicts the frequency (out of 10,000) with
which a given difference of mean values is
obtained under the null hypothesis. The actu-
aly observed difference between Lithuania
and Estonia of 0.8 is marked by averticd line.
The likelihood that the observed difference is



obtained under the null hypothesis is demon-
drated by the size of the bars to the right of
this line. If this likelihood is below a critical
vaue, for example 5 percent, the hypothess
of equa CPl scores can be rgected. For the
case of Estonia and Lithuania this likelihood
was 15%, providing insufficient reason for the
argument that Estoniais significantly better.
To demondtrate this probability for all
pairs of countries in the CPI, a table with 91
rows and 91 columns is required. Such atable
is impossible to provide here. It can be
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downloaded from http:/Amww.uni-
goettingen.de/~uwvw. Various excerpts can
help to make our point.

One such excerpt would
liss some examples of countries
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Explanatory notesto the

subsequent tables:

A “*” isprovided if countries are different
at a 90 percent significance level (that is,
under the null hypothesis the difference ob-
served occurred only in 10 percent of the
permutations). A “**” denotes a 95 percent
ggnificancelevel and “***” isgiven for a
97.5 percent significance level. Compari-
sons are only carried out if the country in
the row ranks better than the onein the col-
umn, and a“\” assigned otherwise. A
blank denotes an insignificant result.

better than its successor.

Clearly, the as
sumption that the source's
inputs are not stochastic
and independent from each
other is aso required for
this test. Thus the error
leve would in redity be
larger. It may therefore be
preferable to require a 95
percent significance level.
In this case it can be ar-
gued that, for example,
Denmark, Sweden, Swit-
zerland, Germany, Portu-
gd, Itay, South Africa,
Bulgaria, Thailand, Viet-
nam, Indonesia and Nige-
ria are al sgnificantly dif-
ferent from each other. Similar differences can
be established for countriesin between.
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Thalland, India, Ecuador and
Uganda we have 16 countries
where each country is significantly
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A very conservative and cautious ap-
proach would require an even larger 97.5 Sg-
nificance levd. In this case sg-
nificant differences can ill be
established for a variety of coun-
tries. Finland, Singapore, Luxem-
bourg, Hong Kong, Spain, Tai-
wan, Maaysa, Brazil, China,

Venezuela, Ecuador and Nigeria Singapore
are 12 countries where each one e
is Sgnificantly better than its suc- Taiwan
CEessor. falzysia
Overdll, this is a stisfac- Suth fores
tory level of precison. But it Thailand
should not be overlooked that in Philippines
between there exist some coun- i
tries which are measured with less Pakistan
precison. These are particularly Inclonesia
Bangladesh

the 9 countries mentioned above,
Bangladesh, Honduras, Ka
zakhstan, Latvia, Namibia, Paki-
gtan, Trinidad & Tobago, Tunisa and Uzbeki-
gan. Particularly when comparing these
countries with each other, sgnificant differ-
ences are difficult to establish. For example,
Bangladesh performs significantly  poorer
only when compared to three of these coun-
tries.

Regional Comparisons

Providing the data for regions is interesting in
two respects. First, commonly it is more in-
formative to the public in how far their home
country scores relative to its neighbors, rather

Migeriz
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than to remote places. Second, aso
some of the countries for which preci-
son is rather weak can be identified
and a note of caution be assigned to
attempts to assess their performance.
We thus provide regiona pres-
entations of the results from a permu-
tation test. While countries are grouped
into regions, it was decided that not all
countries should be presented. Some
regions, such as North America or
Oceanig, are just too small to deliver a
meaningful presentation of countries.
For others, such as North Africa and
the Middle East, insufficient countries
were in the CPI. The same applies to
Centra Asia. As a consequence, some coun-

tries are not included in a regiona presenta-

Hong Kong
Japan
Taiwan
Malayzia
South Kaorea
Thailand
Philippines
Imdiz

& “ietnam

& Pakistan

# Indonesia
Bangladesh

*
*
i
u-
"
*
)
*
*
Y
*
*
*
*
x-
*
"
*
*
*
*
o
*
*
*

213

*
i
u-
"
*
)
*
*
Y
*
*
*
*
x-
*
"
*
*
*
*
o

£33

*
*
B
*
*
B

b33

213

213

LT NS $11

2 *

“—u“—\.“—\.'\—u“—\.“—\.“—\.'\—\.'\—u“—u“—u“—\.'\—u“—usingapure

B e e e i e
FUSEN PN P P PN PN SN P P P P
NN N U U PN PN P P P P P

_— = = - - -
—_— = — - -
—_— - = -

_ = -

tion. Tables are given for Latin America, Sub-
Saharan Africa, Asa, Western Europe and
Central and Eastern Europe.

For Ada the data is farly good and
alows for determining significant differences
between the countries. While Singapore tops
this region, sgnificant differences can be
found for a continuous sequence of countries
until South Korea. Bangladesh and Indonesia
stand out as the countries perceived to be Sg-
nificantly worse than amogt all other Asian
countries included in the index. Differences
between Indig, the Philippines and Vietnam,
on the other hand, cannot be established.
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Chile is ggnificantly better than al
other Latin American countries, followed by
Trinidad & Tobago, Uruguay and Costa Rica.
These countries perform better than Brazil,
Colombia and Mexico. Thesg, in turn, are Sg-
nificantly better than Guatemala, Venezuea
and Honduras. Findly, Ecuador and Bolivia
gtick out as the two Latin American countries
included in the CPI which are perceived to
perform worst. Peru does
not sufficiently differ in its
performance from many
other Latin  American
countries, but ill scores

better than  Argentina, al &
which in turn scores better el
. Estania
than Nicaragua. Hungary
Centrd and Eastern Slovenia
Europe can be largely di- Lithuiania
. . Paland
vided into three groups. Bulgaria
The leading group of Croatia

Czech Republic

countries consst of Esto- :
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and Moldova are not clearly belonging to ei-
ther the second or the third group. Clearly
belonging to the group of the worst perform-
ing countries are Romania, Russa and the
Ukraine.
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For Sub-Saharan Africa only few data
are available and it does not take wonder, that
many comparisons are not significant. How-
ever, Africa is neither a continent which de-
servesto be singled out as particularly corrupt,
nor are countries in this continent al per-
ceived to be equa. Quite the opposte, Bot-
swana sticks out as the country perceived to
be best in Sub-Saharan Africa, closdy fol-
lowed by Namibia, South Africa and Mauri-
tius. Nigeria is perceived to be worst among
those included in the index (where many other
African countries are still missing). For many
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countries, ranging from Ghana
(scoring 3.4 in the CPI) to Uganda
(scoring 1.9), the comparisons
commonly yield insgnificant re-
aults.

Migeria

"
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The gsatigtically not very
strong picture of Sub-Saharan Af-
rica is in contrast to the one ob-
tained for Western Europe. Fin-
land and Denmark perform best.
: Significant differences can be

found for a sequence of countries,
' such as Finland, Sweden, Swit-
zerland, Austria, Spain, Portugal
and the two worst scoring Western
European countries, Italy and Greece. All
countries are measured with satisfactory pre-
cision.
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