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Introdu ction

Quantitative measures of corruption are useful for many purposes. When
monitoring a particular courtry’ s anticorruption efforts, how can progress
be measured unessthere exist numericd indicators which can be compared
over time? And when dang econamic reseach onthe caises and
consequences of corruption, empiricd evidence must rely on some
quantitative measure.

The essay begins by defining corruption and summarising recent findings on
itsimpad on development. | will then propose agenera set of features that
aredesirablein a crruptionindicator, and classfy and evaluate eisting
types of indicators. | propose aspedfic indicaor that has a number of
desirable properties. Finaly, | will use thismeasurein asmall empiricd
study.



What is corruption?

Defining corruption

The most popuar and simplest definition d corruptionis the one used by
the World Bank: “ The abuse of public power for private benefit” (Tanzi
1998. Econamicdly, it is often modell ed as a principal — agent problem: A
principal delegates sme dedsion pawer to an agent. The principa’srules
of preferencein exercising the power are known to the agent. The
principal’s problem is that the agent may serve his own interests rather than
the principal’s.

A standard example is a situation in which companies bid to oltain a
government contrad. The government (principal) is represented by an
officia (agent). The government has communicated a set of preferences,
related to fadors such as price, quality and delivery, to guide the official in
dedding which company (client) to give the mntrad to. But the official may
be tempted to give the @ntrad to a wmpany from which he recaves a
bribe, rather than the one that best meds the government’ s criteria.

Are corruption and bribery synonymous terms?

Corruptionisthe ause of pulic power for private benefit, and that private
benefit is most often in the form of anilli cit money or in-kind payment from
a dient to the agent, i.e. abribe.

Econamic literature on corruption tends to focus on lribery. Rose-
Ackerman (1999 does nat seem to dstinguish between the two. Wel
(1999, focusing onthe public sedor, smply defines corruption as
“government officials abusing their power to extrad/accept bribes from the
private sedor for personal benefit.” It is probable that the general pullic too
would associate arruption very strongly with bribery. Thisis not
unimportant, since many of the existing indicaors are based surveys on
peopl€’ s perception d the wrruptionlevel (more onthislater).



However, a personrel officer who hires afamily member rather than the
best-qualified appli cant, is corrupt. But his gain may bein terms of “family
standing” rather than a bribe. And although it is commonto focus on kribes
paid to government officials, the principal-agent problem may occur in a
private organisation as well . For instance, a provisions officer in a mmpany
may choaose asupgier on the basis of abribe, rather than onaspeds of
interest to the company, such as price and quality. Johrston (2000 points
out some of the dangers associated with focusing on kribery alone.

But bribery certainly isaform of corruption, and corruption most often
involves bribery.



Is corruption bad for development?

Although most theory on corruption pants out its damaging effeds on
econamic development, some have argued that it may improve dficiency
and aid econamic growth. Leff (1964) points out that corruption may all ow
eonamicdly beneficial adions that erroneous policy or rigid bureaucracy
would atherwise prevent. Huntington (1968 writes. “In terms of econamic
growth, the only thing worse than a society with arigid, ower-centralised,
dishonest bureaucracy is one with arigid, ower-centrali sed, honest
bureaucracy” (my italics).

Under specific drcumstances, abribeis smply atransfer from the dient or
principal to an dfficial, and hencedoes nat have a social cost. In practice,
however, the necessary condtions for this stuation to arise aerarely, if
ever, met. For example, as Schleifer & Vishny (1993) point ou, the fad that
the bribery must be kept a seaet will often make the outcome of the @rrupt
transadion sub-optimal. The perfed information condtion o market theory
isnat met. Actually, if bribes are eonamicaly sensible they shoud be
made legal and cdled feesto avoid this problem.

Myrdal (1968 argues against the view that “a bribeis smply atransfer and
therefore entail s no serious welfare losses’. If bribery istolerated,
government officials will have incentives to set up more hurdlesto colled
more bribes.

Rose-Ackerman (1999 classfies bribery into four main groups acwrding to
their nature: Market-clearing bribes, bribes as incentives for officias, bribes
to reduce ®sts and lribes permitting crime. She posits that negative
externaliti es associated with ead of these have harmful eff ects on econamic
performance

Some empirical results

Recent empirica research has own a strong relation between the
pervasivenessof corruption and poa development performancein low-
income aurtries.

Mauro (1999 finds that the corruptionindex he studies (Business
International) has a significant negative impact on investment and gowth.
Theimpad oninvestment is robust to theinclusion of other control
variables, but the impad on growth is not. An improvement of one standard
deviationin the rruption index is associated with an average increasein
the investment rate of about 3% of GDP. Mauro claims to establish causality
(from corruption to low investment levels) by instrumenting his regressions



with ameasure of ethno-linguistic fractionali sation, kased onthe
asumption that this demographic quantity will not influenceinvestment
other than through corruption.

As part of the preparation o the World Development Report 1997,alarge
survey was conduwcted in 58courtries. Almost 3000firms were asked a
number of questions related to the reli abili ty, predictabili ty and quality of
government services. Using that data, Brunetti, Kisunko& Weder (1997
construct an indicator measuring “the credibili ty of rules’, one comporent
of which is percaved corruption. In regresson d growth and investment
rates on the corruption subcomporent, they find that the impaa of
corruption oninvestment is negative and significant. The impad on gowth
isinsignificant.

The seemingly stronger impad of corruption oninvestment than on gowth
in bah these caes may be due to the use of indicators measuring the
perceved rather than the true level of corruption. Thisis becaise
investment dedasions are usually based on pofit oppatunity perceptions,
one asped of whichis corruption perception. | shall return to thisisaue later
on. (It ispossblethat the very corruptionindex used by Mauro has had a
dired influence on investment, sinceit was constructed and marketed as a
businessinformationtoadl.)

Kaufmann, Kraay & Zoido-Lobaton (19990 use anumber of different
existing measures to construct six compasite governanceindicators (more
onthislater). One of them quantifies“graft”. The authors regressdata on
per capitaincome, infant mortality and adult literacy on the governance
indicators. They instrument with the fraction d popuation speging English
and the fradion spe&king amajor European language. In regressons using
al country data (155-173 courtries), the auithors find that the efficients on
al theindicators except graft are significant at the 5% level. When using
only data from nonOECD courtries (131-149), all governance indicators
are foundto be significant at the 95% level.

In 1999the World Bank and the European Bank for Reconstruction and
Development conducted alarge survey onthe businessenvironment in
transition econamies (Hellmann, Jones, Kaufmann & Schankerman 200Q. It
was cdl ed the BusinessEnvironment and Enterprise Performance Survey
(BEEPS. Abou 3000firmsin 20courtries were interviewed onavariety of
issues such as businessobstades, efficiency of public sedor services,

stabili ty of padlicies, confidencein the judiciary system, amourt of red tape,
hel pfulnessof bureaucracy and pervasivenessof crime and corruption.
Hellmann, Jones & Kaufmann (2000 use the BEEPSdata set to study petty
(administrative) and grand (legislative) corruption and their impad on
company performance. They find that in courtriesin which grand
corruptionis pervasive (“cgpture eonamies’), the growth rate of the
enterprise sedor is abou ten percentage points lower over a 3-year period
than in the other courtries.



What we want in a good corruption
iIndicator

To some extent, different uses will require different indicators. For instance,
a ompany considering investment oppatunitiesin dfferent courtries may
be more mncerned with the bribe frequency reported by businesgpeople
than the perceptions of the general popuation. But for an economist
wanting to study the impaa of corruption onthe econamy as awhale, that
scope may be too limited.

| believe, however, that there exist some basic qualiti es, which makes a
corruptionindicaor more useful for most purposes. In general, a good
corruption measure is:

» trustworthy. If theindicator is based onthe personal opinion o one
or afew persons, it islikely to belesscredible and hencelessuseful.
The sameisthe caseif the people invalved in creating the index can
be suspeded of having an interest in skewing the results either way.

* measuring what we adually are interested in. In the terminology of
Johrston (2000, the measure shoud be valid. For example, if we
are interested in studying aspeds related to corruptionin general,
measuring the number of corruption convictions would probably not
be agoodmeasure sinceit islikely to refled the eff edivenessof
judiciary ingtitutions as much as acual corruption.

* acaurate. If theindex is prone to large measurement errors, it is
boundto belessuseful. The inacairacy shoud be quantified by, say,
astandard deviation. In surveys, the typicd way of improving
acairacy isto increase the number of responcents.

e precise. A gquantity is precise when everyone agrees on what the
guantity measures, and impredse, or ambiguous, when there ae
different opinions abou what a spedfic number means. Predsionin
surveysis attained by asking questions that do nd depend upon
individual “standards’.

To ill ustrate the diff erence between accuracy and predsion, consider a
groupof 30 people in aroom. A set of responcents (withou yardsticks) is
asked the question: “How many of these people aretall er than 1.75metres?’
In this case, the variation in their answers would be due to inaccuracy, na
impredasion. Next assume that alist is distributed to the respondents with
the acarrately measured heights of the 30 people. They are then asked the
guestion: “How many of these 30 people aretall?” Now the variationin
their responses would be due to the impredse definition o “tall”, nat
inacairacy. Of course, if nolist had been dstributed and the initial question
had been: “How many of these 30 people aretal?’ then the variationin
responses would be partly due to imprecisionand partly to inaccuracy.



In econamic research, policy assesgment or in investment research, one
often wants to use the indicator to compare rruption levels over time or
aaosscourtries. The key aspeds needed to ensure comparability are
predsion and accuracy.

Johrston (2000 gives asimilar but not equivaent list of desirable qualiti es.
He thinks corruptionindicaors shoud bevalid, reliable and precise. What
he cadls“reliability” and “predsion” are both related to what | call acaracy.



A Classification of Indicators

Objective measures

Quantifications of corruptionat a wurtry level are sometimes clasdfied as
“objedive” or “subjedive” (e.g. Kaufmann, Kraay & Zoido-Lobaton 199).
Objedive quantifications are based on oljedively verifiable information,
such as the number of corruption chargesin agiven year, or the number of
Internet search-engine hits on corruptionin a particular courtry (Tanzi
1998. Hence they are trustworthy, precise andrelatively accur ate.
However, most objedive quantifications are not useful for comparison
because of low validity. The difference in the number of corruption charges
between two courtries may depend more on dfferencesin judiciary
efficiency than onthe level of corruption per se. Andthe dhangein the
number of hitsto the seach engine query “corruption Hong Kong” from
one year to the next may reflect the media atention given to particularly
scandalous instances of corruption, a even the growth o the Internet, more
than the dhange in corruption levels.

Subjective measures

The difficulty in coming upwith avalid oedive quantification d
corruption may explain why recent research has seemed to focus on
“subedive” measures (Ades & Di Tella1996. These ae based onsurveys
or pdlsinwhich individuas are asked to assess the level of corruption.
Survey responcents are typically apanel of courtry or region experts, a
randam sample of locals, or businespeople. Subjective measures may be
further classfied acocording to whether they gauge the responcdents’
perceptions or experience

An owerview of anumber of subjedive governance measuresis provided in
the gopendix of Kaufmann, Kraay & Zoido-Lobaton (19991).

Perception-based indicators

Much o the recent empiricd research oncorruption has focused on ae or
more perception-based measures of corruption. These ae based onsurveys
or pall s asking responcents how they perceive the level of corruptionin a
courtry. They aretypicdly valid and trustworthy, bu may not be acarate
and are often imprecise.
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One important class of perception-based measures are produced
commercialy by risk-assesgment companies sich as Standard and Poor’s
DRI unit and Politi cd Risk Services. They typically provide information on
anumber of aspeds related to the businessenvironment, including
governance and corruption. Updated indices are periodicdly released and
sent to subscribers for afee Although the information they provideis
primarily intended for commercial use, recent empiricd research on
governance, including corruption, has used it extensively.

As an example, consider the data pulished by the Econamist Intelligence
Unit (EIV). It isa set of measures onrisk and businessattradivenessfor
more than 180courtries. The EIU’ sindices are based onaglobal network
of more than 500information-gatherers. Panels of regional experts control
and adjust aseesaments before they are combined into aggregate indicators,
some of which quantify corruption. Key advantages of the EIU datainclude
trustworthinessand comparabili ty aaosscourtries.

There ae several problems associated with the accuracy of perception-based
indices. First, it islikely that perceptions of general corruptionin a courntry
lag the adual level, resulting in low sensitivity to pdicy changes. It isalso a
problem that perception indices may be endogenous. For instance, media
coverage of pulished corruption rankings may influence people’s
perception d corruptionin the courtry.

Also, perceived corruption may “overweight” well-pubicised corruption
scandals compared to more mlloqual cases of bribery (“headline bias”).
Thisistrue even if the responcents have significant personal exposure to
corruption. For instance, in constructing their Bribe Payers' Index,
Transparency International asked businesslealers what their main sources
of information oncorruption, urfair competition and anticorruption tredies
were. “The pressmedia” was the preferred response, chosen by 79% of
responcents. “Personal experience” was only third at 5%%.

Experience-based indicators

This classof corruptionindicaorsis based onsubjedive experiences with
corruption. Their validity and predsionwill depend onthe question asked,
and their trustworthinessand accuracy on the implementation d the survey.
In general, experience-based indicaors sam to offer the greaest patential
for comparabili ty.

It avoids ome of the problems associated with perception-based indicaors.
Experiencedoes nat lag true crruption level the way perception daes, and it
isunhkiased by “the headline éfed”. But like perception-based indicators,
experience-based indicaors are sometimes hampered by impredse
questions. Answersto questions like: “On ascde from 1 to 10, hav often
have you hed to bribe public officials?” will depend onindividual
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judgements of what “often” means as well as on the frequency of bribery.
But asking abou people’ s own experiences houd increase accuracy
compared to perception-based indicaors.

There may exist cultural or linguistic diff erences between courtries that lead
responcents to systematicdly over- or underestimate the @rruptionlevel in
their courtry compared to ather courtries. A Pakistani businesgerson may
have adifferent concept of what frequency of bribery is aptly described as
“occasional” from that of a Canadian. Similar worries led Hellman, Jones,
Kaufmann & Schankerman (2000 to use survey questions with “verifiable”
answers (abou telephore infrastructure and exchange rate variabili ty) to
ched whether some muntries’ performance were systematically over- or
undervalued by its inhabitants.

There ae few examples of experience-based indicators, and fewer still t hat
are based on pecise questions. But afew attempts have been made.

In 1994 the German businessjournalist Peter Neumannwrote an article' on
bribery (Neumann 1994 Ades & Di Tella1997. Central to the aticlewasa
survey Neumann and his coll eagues conducted onGerman exporters
experiences with corruptionin a set of courtries. At least three aad on
averageten individuals were asked for each country evaluated. Neumann's
survey focused on hav much the exporters had to pay in bribes. For each
courtry, helists ranges of bribe sizes (in percent of total ded vaue) to be
paid when dealing with the puldic and private sedors. Thereisalso a
measure of the propartion of al businesstransadions that are accompanied
by bribes. Of course, the results from such a small survey are necessarily
inacairate.

One of the questions in the 1999survey BEEPSwas: “ On average, what
percent of revenues dofirmslike yours typically pay per annum in
undficia payments to public officials?’ Only firmswho hed replied in the
pasitive to a previous question abou whether they ever paid bribes, were
asked this question. Respondents were given the foll owing alternatives: “0
%", “Lessthan 1%", “1-1.99%", “2-9.99%", “10-12 %", “13-25%",
“Over 25%”. Respondents were dso asked what propartion o total bribes
was Fent on each o alist of government services.

The &oweisan example of poa choice of resporse dternatives. The
acaracy of the resultsis hampered by the irregularity of the intervals. The
last category in particular is extremely uninformative. Stone (1992 gives
thisadvice “In quantitative multiple choicequestions, it isvita to pick
caegoriesthat will betractablein thefinal analysis. In particular, it is
important that the mid-point values of each caegory are evenly spaced.”

1| would like to thank Alberto Ades for providing a @py of the original
article.
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Composite corruption indicators

Theindicaors considered so far are dl directly based on pdi's, surveys or
verifiable information. But an important classof indicaors are mnstructed
by aggregating several primary measures. | shall call them compaosite
indicators.

The most well-known corruption indicator in the world is probably the
Corruption Perceptions Index (CPI) published annually by Transparency
International (T1). In the CPI, evaluated courtries are as3gned a number
from 1 (worst) to 10(best) representing the “degree to which corruptionis
perceived to exist among pullic officials and pditi cians’ (T1 2000).

The CPI isa cmmposite indicaor constructed by averaging over avarying
set of comporent measures. Tl refersto their index asa “pall of pdls’. The
comporent information may be up to threeyears old. This ensures sme
stability in the indicator, since an “outlier” valuein asingle year will not
have full impad onthe CPI. Also, using up to three year old information
gives alarger data material from which to construct the indicaor.

The CPI isvery impredse, sinceits comporents often do na measure the
same thing. It is unclear exadly what a score of 5, say, means. The
comporents themselves are often imprecise. In addition to this, the type of
data used to crede the CPI varies widely from one year to the next. As Tl
(2000 themselves paint out, “comparing the [ CPI] ranking of courtries
from one year to the next demands care”.

The accuracy of the CPI will depend onthe accurades of the comporentsin
aparticular year, but in general averaging over several numbers improves
acarracy. However, Tl has geaa accuracy problemsin combining
comporent measures that cover different set of countries. A top scoreina
Latin American study is not necessarily comparable to atop scorein a
Western European study. T1 has devised away of deding with this,
“standardisation”. | will not go in detail sonthis, bu it seemsfairly arbitrary
and“ad hoc”.

The validity and trustworthinessof the CPI are probably goodsince Tl takes
carein choasing valid and trustworthy comporent indicators.

Any data source used in the CPI will under the aurrent methoddogy stay in
the index for threeyears. Therefore | am lessimpressed than Johrston

2 Johrston (2000 uses the term “secnd-generation measures’. Kaufmann,
Kraay & Zoido-Lobaton (199%) refer to them as “aggregate indicators’.
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(2000 by the fad that its “ consistency acrosstimeis griking”. The
consistency islikely to be a much a consequence of the CPI’s definition as
of itsacaracy. Andtoo much smoathing might compromise sensitivity.

Another methodfor constructing composite indicatorsis given by
Kaufmann, Kraay & Zoido-Lobaton (199%). As one of their examples, they
use twelve different corruption indicaors to creae a @mposite “graft”
indicaor for 155courtries.

The aucial assumption they make is that each comporent indicator isan
imperfed measure of alinea transformation d an underlying, unotserved
graft quantity. The composite indicéaor is an estimate of this assumed
underlying quantity.

Like the CPI, thisindicaor scores high on \alidity and trustworthiness But
it iIsimpredse, sinceits comporents measure different quantities. The
method daes provide astandard deviation, which tends to be large.

The large number of model assumptions the aithors make dso contribute to
the inacaracy of thisindicaor. For instance, the authors assume that the
underlying quantity is normally distributed, which isnat at al obvious. The
authors themselves point out another weak assumption: It is nat implausible
that a “headline dfed” can cause two or more of the comporent indicators
to owvershod the @rred corruption level simultaneously. Unlessone can
rule out such cases, however, the aithors' assumption that errors are
independent acrossindicatorsisinvalid.

The differences in the mnstruction d the component sources represent
ancther group of problems. For instance, suppacse that “frequent” isthe
send-highest possble of 6 answer aternativesin ore pall, and the second-
highest of 4 in ancther. Asuming that “frequent” has the same meaning in
the two pdls, it ismisleading to assgn avaue of 5/6 in the one cae and 34
in the other.
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The “bribe ratio”

In this sction | propcse asubjedive, experience-based corruptionindicaor,
which combines a number of desirable features and avoids ome of the
weaknesses of existing indicaors.

Definition and construction

Let total bribe value (TBV) bethetotal value of all bribespaidina
spedfied period. Let the bribe ratio be TBV divided by total income® in the
same period. Under normal circumstances, the briberatio is a number
between Oand 1.A briberatio of 0 indicates absence of bribery. In pradice,
onewill rarely see values approaching 1.

For an individual or a company, TBV may be found by summing the value
of al money andin-kind lribes and the net present value of all other
“bribes’ paid or promised in the spedfied period. For instance, if an
official’s useless ®n has been given awell-paid position in the mwmpany in
exchange for a government contrad, then the net present value of the
difference between his slary stream and hisred worth shoud be included
in TBV. Time spent entertaining government officials snoud be valued by
using houly wage rates. In pradice, howvever, it may be necessary to limit
oneself to simple money and in-kind kribes. Once cdculated, TBV may be
divided by periodincome to find the bribe ratio.

Bribe ratios may be estimated for individuals and companies. Aggregating
the measure invalves dividing the sum of TBV's by the sum of incomes, and
this procedure can yield briberatios for a dty, district, courtry, group d
courtries and the world. Aggregating by industry, one can estimate values
for sedors of the national, regional or global economy. Bribe ratios can be
cdculated for any time span (aweek, ayea, adecade) for which thereis
data.

Courtry bribe ratios may be wnstructed as foll ows: Surveys are mnducted
in which anumber of companies, organisations and individuals are asked
abou their TBV andincome. Using information ontotal number of
companies in the various industries, demographics, the survey data and
assuming that the respondents are arepresentative subset of the @urtry’s

% Because of constraints on space adtime | omit all discusson o which
income ancept to use. But it isclea that to fadlit ate aggregation, it would
probably be agoodideato use an income concept that when summed yields
GDP. This may be more of aproblem than it seems.
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people and organisations, an aggregate TBV is calculated. Dividing by
national income yields the aurtry bribe ratio for the spedfied period.

Asasmple example, assume that the e@namy consists only of companies,
divided unquely into a spedfied set of industries. Incomes are known
acarately for the whole emnamy. Assume dso that TBVs are normally and
independently distributed. A survey is performed, asking a subset of the
companies in each industry abou their TBV. Regress sirvey responcents’
TBVsontheir incomes and onindustry dummies. Using the regresson
coefficients, cdculate an estimated TBV for each company in the eonamy.
Sum these and dvide by total incometo oktain an estimate of the wurtry
bribe ratio. Given independence, one may estimate the variance of the
national TBV by summing the variances of the individual companies.

Surveys shoud be conducted regularly to gauge development.

Now refer to the list of desirable indicaor attributes put forth earlier, and
note the foll owing abou the bribe ratio:

* Preasion. A relatively predse definition reduces problems like
“national bias” and error due to ambiguity

* Accauracy. Sincethe bribe ratio is an experience-based indicaor, it
is snsitive to changes over time and lessprone to “healline bias’.
There will be measurement error both from inacairadgesin the
responcents’ replies and from the aggregation procedure. However,
the eror is quantifiable, asindicaed in the example @owve.

« Validity. The validity of the bribe ratio is perhaps its greatest
weakness It is discussed further in the next sedion.

» Trustworthiness Asfor other indicaors, the briberatio’s
trustworthinesswill depend onits implementation. (Can anonymity
be trusted? Is answering the survey likely to contribute to an
improvement?) But the briberatio’s clea definition shoud help
make its construction atransparent and straightforward process

Does the bribe ratio really measure corruption?

The bribe ratio covers most corrupt transactions, bu there ae exceptions.
Corrupt ads where no kribes are paid (cronyism) will not be measured. A
government official responsible for all ocaing a certain benefit may
“favour” members of his own family withou expeding abribe. This
behaviour is arguably corrupt, but is not covered by the bribe ratio indicaor.

For comparison, consider how we quantify how “rich” nations are. The
concept of GDP isubiquitous, even though it has serious and well-known
drawbacks, such as fail ure to acount for unpaid domestic work and
environmental aspects. It does not follow that it is better to go ou onthe
streds and ask questions like: “How rich is your nation, 2107’ Rather, we
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use GDP whilerealising that it is nat all-encompassng, supdementing it
with ather information.

| believe that rather than trying to bend the construction d the indicaor so
astoinclude dl possble wrrupt acts, one shoud redise that a bribe ratio
will not be dl-encompassing. Thereis much to gain from having asimple
and easy-to-colled indicator in terms of improving accuracy, ease of
explaining survey questions, indisputabili ty and concrete data for research
into the aost of corruption.

One might protest that the aggregate value of the bribes paid is nat redly the
quantity of interest. Instead, ore shoud study the cost of corruption. The
cost certainly isacrucia quantity, and estimating it is an important reseach
topic. But the relationship between kribes and cost is compli cated; see
Bardhan (1997 for abrief discusson. Any cost estimate is boundto be
highly controversial. To ensure darity and predsionit isbest to leave @st
estimates out of the indicator. Bribe ratios are relatively straightforward to
cdculate and hence lesscontroversial.

For patential foreign investors, an indicaor such as the one propcosed hereis
likely to be of moreinterest than for instance the cost of corruption.
Together with information onthe pervasivenessof red tape and aher
obstades, it could give agood pcture of the businessenvironment in a
courtry.

Some will argue that a system in which oreis obliged to pay many small
bribes may be more harmful than ore in which bribery is“centralised”, even
if the total amourt paid isthe same. Thisisavalid pant, and pantsto an
areaof reseach in which asimple bribe ratio will not be enlightening. They
survey data used to construct the ratio, havever, will still be useful.

Johrston (2000 criti cises existing measures of corruption and warns against
the insensiti vity of perception-based measures to changesin corruption
levels. But he seems to come to a diff erent conclusion. Rather than moving
from the astract to the concrete, he warns against focusing exclusively on
bribery. He propases two new measures. One to incorporate factors that lead
to and sustain high corruption levels, such asineffedive institutions and
ladk of pdliticd competition. Ancther isto incorporate anseguences of
widespread corruption, such as trends in aggregate devel opment and dadk-
market premiums in foreign exchange. Although these may be lesssensitive
to “headlline eff ects” and more gt to measure changes in corruption levels
over time, he admits that these new indicators will be wrought with some of
the same problems as existing measures, including endogeneity, weighting
problems, and problems with spedfying accuracy.
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A small empirical study

This purpose of this sdionisto use a1 experience-based corruption
indicator in an empiricd study. Unfortunately, thereis very littl e data

avail able from which such an indicaor may be @nstructed. A “bribe ratio”
was obtained by Hellman, Jones, Kaufmann and Schankerman (2000 in
their analysis of the BEEPSdata set. Respondents were asked how much
“firms guch asyours’ pay in bribesto pubic officials, asafradion d
revenue. Table 1 in their paper gives an urweighted average number for
ead courtry. | will usethat asarough indicator of the national bribe ratio®.
Sincethe BEEPSwas conducted in 22transition econamies only, the data
set is very small®,

The BEEPSdatawere mlleded in 1999.Therefore the 1999 Corruption
Perceptions Index (CPI) pulished by Transparency International is used as
a “benchmark”. The 1999 CPI isa composite indicaor, bu can be regarded
as perception-based since most of its comporents are.

A first indicaion that the bribe ratio is not wildly off target asa @rruption
indicator isgiven in Figure 1. In spite of being very roughly approximated,
its correlation with the CPl is—0.71.The wrrelationis negative, because a
high CPI is“good’, while ahigh briberatiois“bad”.

Figures 2 and 3 pot investment versus corruption as measured by the CPI
and the bribe ratio, respectively. In bah cases, thereisvisua indicaion o a
relation between high levels of corruption and low investment. Azerbaijan is
an oulier, especialy in figure 3.

In Figure 4, which plots growth versus the CPI, one can hardly make out a
trend. Figure 5 plots growth against the bribe ratio, and here it seems that
high levels of corruption are related to low levels of growth.

* |dedly, the @mpany resporses shoud be multiplied by revenue to oktain
dallar amourts. Individuas shoud be asked as well as companies. The bribe
ratio would then be the total dadllar value of all bribes divided by national
income.

® The murtries covered by the survey are Albania, Armenia, Azerbaijan,
Belarus, Bulgaria, Croatia, the Czech Repulic, Estonia, Georgia, Hungary,
Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Moldova, Poland, Romania,
Russa, Slovakia, Slovenia, Ukraine and Uzbekistan.
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I now foll ow the main outline of Mauro’s (199%) work: He separately
regresses investment and growth oncorruption, controlli ng for initial output,
human cepital level and popuation growth. The aim isto oltain results that
are roughly comparable to his, bu only simple OL S regressons will be run.
None of theresidual analysis, instrumental regressions or other techniques
that Mauro use when attempting to vali date the results and establish
causdlity, will be enployed. The regresson equations are:

investment= y, + y,initoutput+ y,humcapt y,popgrowth+ y,corruption
growth = 3, + B,initoutput+ 3,humcapt ,popgrowth+ (3,corruption

“investment” is grossdomestic investment measured as a propartion

of GDP, averaged over 19951999.

» “growth” isthe percent annual increase in GDP per capita, averaged
over 19951999.

e “initoutput” is GDP per capitain 1995.

* “humcap” isaproxy for human cgpital. | follow Mauro in using the
propartion d the popuation enrolled in secondary educaion (1990.

* “popgowth” isthe arerage percent annual increasein popuation

19951999.

Data on enrollment in secondary education was obtained from the UNESCO
Institute for Statistics. The dataon ouput and pgoulation were obtained
from the World Bank’s World Development Indicaors. All outputs arein
current international dalars.

Because of the outlying status of Azerbaijanin figures2 and 3, ore set of
regressonswas runfor all 22 countries, and anather set excluding
Azerbaijan. Note that the outlier Azerbaijan has the highest bribe ratio of al
courtriesin the sample. Thisis probably nat a wincidence The BEEPS
guestion defining the bribe ratio was designed so that the inacaracy of the
bribe ratio increases with its level (seethe section onexperience-based
indicators). So the bribe ratio is more prone to erroneous deviation the
higheritis.

Table 1 gives the results of regressng investment on corruption. Using the
complete data set, the CPI isjust insignificant at the 5% level. The bribe
ratio is sgnificant, bu with the wrong sign! Excluding Azerbaijan from the
regressons, bah corruptionindicators are significant in the “right
diredion’, although the CPl more so than the bribe ratio. (Recall that a high
CPl is“good’, while ahigh briberatio is “bad”.) Note the risein R? when
Azerbaijan is excluded.

Thelast column in Table 1 regresses investment on bdh the CPI and the
bribe ratio. The wefficient onthe CPI is sgnificant, while that onthe bribe
ratio isnot. The interpretationis that given the CPI, the bribe ratio dces not
add asignificant amourt of information oninvestment.
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The results from the regressons of growth oncorruption are given in Table
2. Both corruptionindicaors are significant at the 5% level, using both data
sets. But the bribe ratio has much higher explanatory power. Excluding
Azerbaijan, R? for the CPI regressonis 0.10,while for the briberatio it is
0.43.

Regressons using both indicators as explanatory variables yield highly
significant coefficients on the bribe ratio and insignificant coefficients on
the CPI. This showsthat in thislittle data set, leaning abou the CPI when
the briberatio is aready known adds very littl e information on gowth.
Considering the inaccuracy with which the bribe ratio was constructed and
the amourt of effort that has gone into creating the CPI, thisisinteresting.

Of course, the mnclusions that can be drawn from such asmall and
unsophisticated study are very weak indeead. Also, crosscourtry studiesin
general are often accused of “comparing the incomparable”®. But the results
seam to indicae that for our data set, the experience-based kribe ratio has a
higher explanatory power for growth than the perception-based CPI. Also,
the perception-based CPI seansto have higher explanatory power for
investment than the experience-based bribe ratio.

® One alvantage of the data set used in this essay is that the @urtries
invalved are dl transition econamies. Although Kyrgyzstan may be very
different from Estonia, they probably have more in common than, say,
Germany and Cameroon, which are routinely compared in cross-courtry
studies.
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Conclusion

This essay has attempted to analyse how corruption shoud be quantified
and measured. In general an indicator shoud betrustworthy, valid,
accurate and precise. Accuracy and predsion ensure that the indicaor can
be compared ower time and acosscourtries. In my view, subjective,
experience-based indicator s based on precise quantities show the
gredest promise & alround corruption measures. The bribe ratioisa
concrete example of such an indicaor.

The views presented in this essay are in agreement with the cnclusion o
Kaufmann, Kraay & Zoido-Lobatén (199%). Their paper on creating
compasite indicators from various perception-based sources, ends: “... there
isroom to improve these instruments by asking responcents abou their
dired experiences with well -defined events and using transparent units to
measure governance.”

The regressons, althoughcrude, seems to suppat the foll owing conjedures:
Indicators measuring percaved corruption levels will be highly correlated
with investment, sinceinvestment deasions are made on the basis of
perceptions. Growth may be poaly explained by such measures, since
people’ s perceptions are imperfedly related to true corruption levels.

Measures that cgpture people’ s experience with corruption may refled the
true corruption level more accurately. Therefore, they may predict growth
better. However, since the true corruption level is generally unobservable,
these measures’ correlation with investors' dedsions may be weaker.

Mauro (1995, using a perception-based indicaor from Business
International, finds that the impad of corruption ongrowth is not robust. It
ispasgble that hisresults would have been stronger if he had used an
experience-based indicaor.
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Table 1: Investment on Corruption
Dependent Variable: Investment as Ratio of GDP (1995-1999 Average)

Independent All data All data All data Excluding Excluding Excluding
variable Azerbaijan  Azerbaijan  Azerbaijan
Constant 8.6779 9.4704 4.3540 2.1767 12.6119 4.1167
(3.0534) (3.5946) (1.3855) (1.0310) (6.2074) (1.7723)
GDP per capita in 0.0006 0.0013 0.0007 0.0001 0.0010 0.0001
1995 (2.4955) (7.9033) (3.0070) (0.7688) (7.8999) (0.3406)
Secondary 0.1187 0.1035 0.1134 0.1336 0.1192 0.1366
education in 1990  (4.2397) (3.7210) (4.0787) (6.4899) (5.5749) (6.6398)
Population growth 1.1903 0.4637 0.4159 0.2055 0.6315 0.5579
(3.7686) (1.1502) (1.0388) (0.8679) (2.0367) (1.8848)
CPI 0.9455 1.4292 2.6017 2.4103
(2.0299) (2.9331) (7.4091) (6.6364)
Bribe ratio 0.6803 0.9752 -0.9078 -0.4780
(2.2670) (3.1031) (-3.7077) (-1.9721)
to 975 quantile 2.110 2.110 2.120 2.120 2.120 2.132
R? 0.1684 0.1701 0.1848 0.4073 0.3531 0.4126

All regressions are OLS. t-statistics are shown in parentheses. The t-quantile for testing the significance
of individual coefficients at the 5% level, with the appropriate degrees of freedom, is given in a separate
row.



Table 2: Growth on Corruption

Dependent Variable: Growth in GDP per Capita (1995-1999 Average)

Independent All data All data All data Excluding Excluding Excluding
variable Azerbaijan  Azerbaijan  Azerbaijan
Constant -9.8213 12.1677 15.4002 -13.9477 15.5056 15.1580
(-2.0323) (3.0918) (3.2568) (-2.8264) (4.2807) (3.4881)
GDP per capita in -0.0002 -0.0012 -0.0009 -0.0005 -0.0016 -0.0016
1995 (-0.3877) (-5.1875) (-2.4725) (-1.0871) (-6.9894) (-4.6490)
Secondary 0.0562 0.0934 0.0872 0.0657 0.1102 0.1109
education in 1990  (1.1818) (2.2498) (2.0849) (1.3659) (2.8901) (2.8819)
Population growth -1.0604 3.4269 3.4571 -1.6855 3.6051 3.6021
(-1.9743) (5.6901) (5.7386) (-3.0458) (6.5220) (6.5047)
CPI 1.9185 -0.9030 2.9697 0.0986
(2.4221) (-1.2315) (3.6181) (0.1451)
Bribe ratio -5.5019 -5.6882 -7.1893 -7.1717
(-12.2738)  (-12.0291) (-16.4702)  (-15.8149)
to 975 quantile 2.110 2.110 2.120 2.120 2.120 2.132
R? 0.0589 0.2753 0.2776 0.1045 0.4314 0.4314

All regressions are OLS. t-statistics are shown in parentheses. The t-quantile for testing the significance
of individual coefficients at the 5% level, with the appropriate degrees of freedom, is given in a separate

row.
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Figure 1: The Corruption Perceptions Index (199) plotted against the bribe ratio (1999.



40

o Azerbaijan
35 -
o
o
30 -
© o
g 25 ° o o o o
g o o° o
§ 20 o,
R 1)
(@]
15 o
(@]
10 1 I I I 1
1 2 3 4 5 6 7

cpi

Figure 2: Average investment asratio of GDP (1995-1999 plotted against the Corruption
Perceptions Index (1999.

40

o

Azerbaijan
35 —

30 —

investment

15 o

10

briberatio

Figure 3: Average investment asratio of GDP (1995-1999 plotted against the bribe ratio (199).
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Figure 4: Average GDP per cgpita growth (19951999 plotted against the Corruption Perceptions
Index (1999.
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Figure 5: Average GDP per cgpita growth (19951999 plotted against the bribe ratio (1999.
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