Point-source Economies and Democratic Performance
Abstract

Nevertheless among some 61 states with {soiatce economies there are 33

democratic regimes, and 15 of these are full democracies, while the remaining 18

are partial democracies. The full deanacies generally demonstrate a pattern of

good governance, political stability and economic growth. This is rather

remarkable given the unique, formidable obstacles gmotce democratic

regimes confront, in order to exist, much less, to thrive. Wieatahcounts for

this variation among democratic regimes? Ultimately 10d expect to see that

stronger institutions are more prevalent among the better performing

democracies while relatively weaker institutions obtain in the poorer performing

democracies. Mfindings however are much more mixed and may suggest less

systematic effects.
It has widely been argued that resouricd countries, despite their prodigious factor
endowments, often fare less well than their resource poorer counterparts Sach$n1995).
these countries, empirically we are less likely to find democratic regimes or more likely
to find unstable, conflict ridden democracies Collier and Hoffler (2002). Moreover the
inefficiencies resulting from political and economic rents, patronagegsoldr political
repression, likely levy a lag on economic growth. Lane and Tornell (1995); Mauro

(1995); and Leite and Weidmann, (1999).

In this paper, | focus on democratic pesaturce developing economies with an effort to
explain which institutionleeffects contribute to both the better and poorer performing
regimes. | conjecture that in the instances we find full democracy among these states
where democratic regimes are said to be relatively rare, we ought to discover a clearer,

and more consistepiattern of strong institutions than we do among the more partial or



illiberal democratic regimes. In my analysis therefore of the 33 democracies that fit the

above description, | hope to explain the variance in democratic regime performance.

| organizethe paper as follows. | begin with a brief review of the literature on point
resource economies and empirical findings they advance. Second, | discuss my
hypothesis, and methodology. Third | present my summary statistics and results. Last |
conclude with arief discussion of findings and avenues for future research.

Literature Review

Among some 61 states with pesturce economies there are 33 democratic regimes, and
15 of these are full democracies, while the remaining 18 are partial democraciesl The ful
democracies generally demonstrate a pattern of good governance, political stability and
economic growth. This is rather remarkable given the unique, formidable obstacles point

source democratic regimes confront, in order to exist, much less, to thrive.

Michael Ross (2001), in his pooled tirseries crossational data set of 113 states, finds

that states with oiteliant and mineral reliant economies are less likely to be fully
democratic, if democratic at all. These negative democratic effects Rass,aextends
beyond the Middle East and meanwhile, makes democratization more difficult in poorer,
rather than richer states. Further, he finds that authoritarianism can be linked to oil by one
of three mechanisms: the rentier, repression, or modermiztfect. Ultimately RossO

study yields more insight into the nature of the resource curse among resource rich

authoritarian regimes and less so about democratic ones. Regardless, RossO call to



examine the effects of the oil and mineral resources ongablghd economic

development beyond the Middle East has been taken up by many scholars.

Most studies however are more interested in how resource wealth effect economic
development and are so structured with economic growth as their dependent variables.
Isham et al. (2003) in their study of oil, mineral and plantation-lbaged economies
examines how these export structures, effect state capacity to respond to economic and
political shocks, which in turn effects economic growth. These commodities apedrou
together as poirgource resources because the societal structures that complement them
tend to promote and institutionalize political and economic inequality. Accordingly,
Engermann and Sokoloff (2000) have argued that the political institutionsatorgin
economies with more diffuse resources, are generally more egalitarian since they
encourage the small familyased, rather than the plantatscale, production schemes of
crops like bananas and sugar cane. Acemoglu, Johnson, and Robinson (20@4grand
have shown how these institutional legacies ably persist and significantly effect economic
growth over time. Isham et al. find that pesturce economies do have a significant and

negative effect on institutional quality and thereby economic growth.

Salai-Marrtin et. Al (2003) also finds a robust, negative and limar relationship

between oil and mineral resources and economic growth and primarily attributes this
effect to corruption. Other studies explore how conflict is associated with cessealth

and therein have civil war, or conflict more broadly, as their dependent variable. Collier

and Hoeffler (2000) have argued that resource rich countries are more prone to civil war.



Others argue that civil wars, when they occur in resource atesstend to be longer

and more intense (Fearon 2004; Doyle and Sambanis 2000; Ross 2004) or, are more
likely to lead to norethnic rather than ethnic conflict (Reyi@@lierol 2002). By contrast
Humphreys (2005) explores the political and institutionatmiizes induced by resource
booms, and finds that conflict orbiting around a tussle for natural resources, in fact end
rather quick, but usually by means of military rather than negotiated victory. Further he
argues that the distributional inefficiencidgea accompanying resource booms are
determined more by the countryOs political institutions and whether they Opromote
accountability and state competenceO rather than by the resource boom itself. OCountries

without such institutionsO he argues, Omayrdufi@ a resource curse.O

Of the studies that focus on regime performance in particular, the findings have generally
been mixed. Recent scholarship in fact, by introducing new measures, has certainly
picked at the empirical foundation to the naturabuese/growth hypothesis, and findings
remain mixed and contested. Generally, as scholars introduce new measures, they find
that even when poirdource economies have some negative effects the channels by
which these inhibiting agents are promulgated vagyiscantly (Gylfason BraveOrtega

2001, Manzano and Rogobon 2001, Rigobon 2002). Some would even argue that while
point-sources resources has been, heretofore, associated with suppressed growth and

weak institutions, this correlation has reversed i»a&ir time. Brunsnschweiler (2006).

Most of these studies, however, survey all psoirce economies, regardless of their

regime type, to test which, independent variables like conflict, corruption, institutions



prove to be significantly correlated wigither democracy or economic growth. In this

paper | will take for granted, the argument that good institutions can mitigate the negative
economic and political effects associated with peource states. | then test to see

whether | observe a strongelateonship between these institutions in the better

performing democracies than | do in poorer performing ones.

Hypothesis

Hypothesis (1) We should expect to observe relatively smaller, more efficient
governments associated with the better performimgt{source democracies.

Hypothesis (2):If strong institutions, and more specifically property rights, play a
crucial, indirect role to longerm development of states, these ought to be more strongly
correlated with the better performing pesturce demcracies.

Hypothesis 3):We should generally expect to see these more progressive tax policies
correlated with better performing democratic regimes. Perhaps regimes able to
institutionalize legitimate progressive personal income structures are, despifmtht
source revenues, more accountable to civil society than their counterparts.

Simply, when strong property rights accompany smaller and more efficient government,
along with a progressive tax regime we will likely observe better democratic ogtcome
My independent variables are property rights, government size, and government
spending, as my dependent variable is democratic regime performance.

Methodology

Operationalization of Variables

To identify pointsource reliant economies | began with lisecompiled by Isham et al.

(2004) from UNCTADOs#andbook of International Trade and Development Statistics



(1988Y. I also used the list of eikliant states as classified by Ross (2001. | then
reduced this list to democratic and developing ecoromith data compiled from the
CIA World Fact Book. To classify the quality of governance among these nominally
democratic regimes | used Polity IV-pbint classification scale. Potaburce
developing democracies are separated according to their resdgptvof pointsource
economies [otreliant, mineral exporting, or plantation crop based economies] and

further divided into better and poorer performing democratic regimes.

Using the World Development Indicators database from the World Bank | cortiptled
available data for each country from 1970 to 2006 according to their: annual %GDP
growth, % of revenue from income tax that comprises GDP, and the % of income tax that
comprises a governmentOs total tax revenue. For GINI index | compiled average
coefficient spanning the three decades, where data was available. The same was done for
% of income revenue that comprises GDP and the % of tax revenue that comprises the
total tax. Additionally, the total tax data was organized to reflect the average total tax
revenue for each corresponding redaBentral America, South America, and Sub

Saharan Africa.

To test my hypotheses | estimate a random effects linear and logistic regression models
on panel data. My independent variables are government size [govprmgiHity rights

[proprightsl1], and government consumption [govconsumpl], and rule of law [sumrule].

! Classification of economies in 1985 that had a GNP per capita under $10,000 and a
population greater than one million were classified into three types: manufacturing
exporers, diffuse, and poirdource economies.



pointsource economies [pointsource], and better performing-poinice economies
[goodpoint]. My interaction terms are [propsource], [sizesource], amdrulepoint].

These are respectively constructed as either property rights, government size or summary
index for rule of law multiplied by the [pointsource] dummy variable representing the all
the pointsource economies in the dataset. | use the Ecorfen@eciom of the World data

to comprise the measure for each of my independent variables. Economic Freedom of the
World is a summary index data set based on a scale of O to 10, wherein10 represents the
highest level of economic freeddriThe EFW summary scerand rank for each state is
comprised of the average index from 5 distinct component Afzsh component is

further comprised from an average of additional indicators. The measures for my
independent variables come from Component (1): Size of GovetmmeérComponent

(2): Legal Structure and Security of Property Rights. Although these measures are highly
correlated, they ought to permit insight into the institutional variation among these

countries that is not captured in the summary index.

| observe lhat countries with high summary index scores generally show scores of 7 or
better among their respective five components as well, and in each subcomponent, once

the index are reached 7 it far less likely to diminish thereatfter. | therefore dichotomized

2 Broadly speaking economic freedom is conceived as secure private property

rights, fair administration of contracts, and stable monetary policy. Countries with a high
EFW index generally keep taxes and tradeida low, and defer more to market, rather
than political forces, in the setting of prices, commodities and in the allocation of goods
and resources.

3 Components 1 through 5 are: (1) Size of Government; (2) Legal Structure and
Security of Property Right (3) Access to Sound Money; (4) Freedom to Trade
Internationally; (5) Regulation of Credit, Labor, and Business.



ead of these variables such that scores of 6.9 and below indicate poor or fair institutional

performance while 7 and above represent good to excellent institutions.

The measures for my dependent variable, democracy, as mentioned above are compiled
from thePolity IV dataset. This dataset gives annual ratings fadhto 10 on the relative
democratic and authoritarian elements of political regimes. Countries with scores of 8
and above are considered to be full democracies, whereas those with 7 to 4, phatided
they have constitutions, elections and some form of representative government, for the
sake of this paper can be viewed as either poorer performing democracies, partial
democracies or illiberal democracies. | generally refer to this contrast iaftke s

better versus poorer performing democracies.

Data and Limitations

My dataset, once compiled, presented several challenges. First, there was a great deal of
missing data. To solve this problem, I filled in the prior yearOs input for any years with
missing data. | recognize that this a particularly crude fix, and will likely use a more

precise tool like Amelia Il imputation software to address this problem®later.

Summary Statistics and Results
The following list represents the poisburce econoras of interest grouped according to

their type and democratic performance.

4 Amelia Il "multiply imputes" missing data in a single cregstion (such as a

survey), from a time series (like variables collectecefirh year in a country), or from a
time-seriescrosssectional data set (such as collected by years for each of several
countries).



Developing Economies Democratic Regimes and Oil
Better Performing

Country Authority Polity Democracy
Peru 10 10
Mexico 8 8
Indonesia 7 8
Trinidad 8 8
Poorer Performing
Country Authority Polity Democracy
Colombia 7 7
Venezuela 6 6
Ecuador 6 6
Nicaragua 4 4

Developing Economies Democratic Regimes and Minerals
Better Performing

Country Authority Polity Democracy
Bolivia 9 9
Botswana 9 9
Chile 9 9
Jamaica 9 9

Poorer Performing
Country Authority Polity Democracy

South Africa 5 6
Sierra Leone 5 5
Zambia 5 5

Developing Economies Democratic Regimes and Crops

Better Performing
Country Authority Polity Democracy
Mauritius 10 10
Costa Rica 10 10
Peru 9 9
D. Republic 8 8
Paraguay 8 8
Brazil 8 8
Guatemala 8 8
Kenya 8 8
Nicaragua 8 8

Poorer Performing
Country Authority Polity Democracy
Colombia 7 7
Malawi 6 7
Ghana 6 7
Madagascar 7 7
El Salvador 7 7
Benin 6 6
Fiji 5 6
South Africa 5 6



Zanbia



As Tables 1 through 3 illustrate | estimate for the years-2O08, the mean averages of:

the annual rates of GDP growth, the Income Tax revenue as a percentage of GDP, and the
Income Tax revenue as a percentage of the total tax. Thesges,eof course,

correspond to each of the pesdurce economy types. | estimate the overall country

average (OCA) for each economy type and compare them to the mean averages of the

better and poorer performing democracies in each economy type.



Table 1

Oil Mineral
Avg % Annual GDP Avg. % Annual GDP
19702005 19702005
Regional | Control Regional | Control
Average Average
SA 3.290 2.18 SA 3.5 2.18
CA 3.86 3.55 CA 1.75 3.55
SSA 4.02 4.2 SSA 5.87 4.2
Overall 3.79 Overall 4.16
Country Country
Average Average
BPD 4.24 BPD 4.7
PPD 3.59 PPD 2
1970 BPD 6.03 1970 BPD 5.82
1970 PPD 5.97 1970 PPD 2
1980 BPD 2.9 1980 BPD 4.27
1980 PPD 1.57 1980 PPD 2.7
1990 BPD 3.9 1990 BPD 4.7
1990 PPD 2.55 1990 PD -4.5
Crop GDP data compile from World
Avg. % Annual GDP Development Index
19702005
Regional | Control
Average
SA 3.5 2.18
CA 3.76 3.55
SSA 3.61 4.2
Overall 3.59
Country
Average
BPD 3.99
PPD 3.07
1970 BPD 6.02
1970 PPD 3.92
1980 BPD 2.65
1980 PPD 1.31
1990 BPD 3.57
1990 PPD 6.71




Oll

Table 2

Control Group

Avg. Income Tax % of GDP Avg. Income Tax % of GDP
Avg. % of Income Tax | 13.2 Overall Avg. 13.12
BPD 12.86 Region CA 16.7
PPD 13; 8 Region SA 6.31

13.8 Region SSA 7.12
Mineral

Avg. Income Tax % of GDP

Avg. % of Income Tax

17.64

BPD 19.64
PPD 13.63
Crop

Avg. Income Tax % of GDP

Avg. % of Income Tax

17.06

BPD 13.42
PPD 22.5
Table 3

Oil Control Group
Avg. Income Tax % of Totalax Avg. Income Tax % of Total Tax
Avg. % of Income Tax | 13.2 Overall Avg. 26.27
BPD 12.86 Region CA 36.5
PPD 13; 8 Region SA 18.27

13.8 Region SSA 24.19
Mineral

Avg. Income Tax % of Total Tax

Avg. % of Income Tax

21.4

BPD 20.25
PPD 23.73
Crop

Avg. Income Tax % of Total Tax

Avg. % of Income Tax

21.77

BPD

17.54




| PPD | 26.5 |

For Oil economies OCA for Annual GDP growth is 3.79. Better performing democracies
generally grow faster at a mean average rate of 4.24 compared to their pooreripgrfor

counterparts which grew at a slightly slower rate of 3.59 in the same time period.

For each economy type | also estimated the average rate of growth for each region and
compare these to a control group comprised of all the4gountce and nepointsource
developing democratic economies across regions. During this time period the regional
averages for South America, Central America, andSalmran Africa grew at 3.29,

3.86, and 4.02 respectively. In S8aharan Africa these economies grew at aelow

pace than the control group. Growth rates varied significantly across decades. In the
1970s oil economies grew at approximately 6%, whereas they grew at about 2%, and 3%

in the 1990s.

The income tax revenues as a percentage of GDP among oil econveragged 13.2%.
Unexpectedly poorer performing democracies outpaced the better performing ones at
13.8 versus 12.86 respectively. Better performing democracies (BPD) were below the
average whereas the poorer performing democracies (PPD) were abovend e tre

income tax revenues as a percentage of total tax correspond similarly that of GDP.

Among mineral poinrsource economies the OCA is 4.16% and as expected better
performing democracies grew at an above average rate at 4.7% and certainly faster than

their poorer performing counterparts which grew at a 2% rate. Here the BPD grew at



almost 6% in the 1970s and nearly three times faster than their corresponding PPD. BPD
grew above overall average in 1980s and 2 times faster than the PPD at 4.27% and 2.7%
respectively. In the 1990s there is a precipitous divergence in growth between the BPDs
and PPDs with the Better Performing democracies growing at 4.7% percent rate and the
PPDs at a4.5% rate. Again, and unexpectedly average regional growth was above
averge in SubSaharan Africa at 5.87%, nearly three times the rate of Central America

and 33% faster than South America.

Income tax as a percentage of GDP is above average at 19.64% among mineral point
source economies and PPDs stand at 13.63%. But whenarte&ns measured as
percentage of total tax the trend reverses such that PPD rates outpace those of BPDs at

23.73% and 20.25% respectively.

Among crop poinsource economies OCA is 3.59% and expectedly BPD grew above
average at almost 4% and PPDs clase3%. BPDs out perform PPDs 3 to 1 during the
1970s and 1980s. Unexpectedly poorer performing democracies grew at a significantly
faster rate than the better performing ones during 1990s with rates of 6.71% and 3.57%
respectively. PPDs have higher taxerues as a percentage of GDP at 22.5% than BPDs
at 13.42 and correspond to a similar trend when income tax is measured as a percentage

of total tax.



Model

The model isPr (Democracy)= M Bi(Rule of LawiB, (Pointsource) + B (Rule of

Law * pointsource). | run both xtreg and xtlogit regressions for this model and |
alternately substitute the rule of law variable for property rights, government size, and
government consumpticaong wth their corresponding interaction terms with the

[pointsource] variable.

Results
Generally, | expected to see a positive probability of observing rule of law correlated
with the better performing pohsiource democracies. The results however were much
more heterogeneous.

Table 4.

Panel Linear and logit regression results

Democracy
xtreg cons Proprights pointsource propsource
-94 -383 -1.985 6.9
(.168) (.096) (.0071)
xtlogit -1.3 -1.96 .836 2.3
(.005) (.131) (.218)
xtreg cons sumrule pointsource sumrulepoint
-1.26 1.003 -1.614 1.34
(.757) (.169) (.727)
xtlogit -1.43 -.05 .907 1.78
(.0.4) (.133) (.033)
xtreg cons govsizel pointsource sizesource
-97 -1.24 -2.3 4.1
(.465) (.056) (.044)
xtlogit -2.21 1.71 1.65 -1.04

(000)  (0.014)  (.044)




xtreg cons govconsump pointsource consumpsource

-3.32 3.46 .084 -3.6
(0.025) (.589) (.029)
xtlogit cons govconsump pointsource consumpsource
-1.65 .214 .98 .059
(.554) (.141) (.881)
xtreg cons sumrule goodpoint  pointsource sumrulepoint
-1.61 1.14 3.78 -2.47 .98
723 (0.01) (0.042) (.799)
xtlogt -1.52 -.0465 1.56 0.621 1.709
(0.438) (0.015) (0.185) (0.038)
xtreg cons proprightsl goodpoint  pointsource propsource
-137 -3.58 4.07 -2.908 7.65
(.195) (.006) (.018) (.047)
xtlogit -1.42 -1.87 151 .55 2.37
(.005) (.025) (.181) (.118)

When estimating the linear regressimodel with summary index for rule of law, [sum
rule], there is a positive probability &t003albeit not significant at 757). The logistic
regression of this model yields a different result and summary variable is negétive at
0.56) When | substiite government consumptions for the rule of law | find a positive
probability in both my linear and logit model3# (.025)and.214 (.554yespectively.

As noted the coefficient for the linear model is significarftG&5)

When | limit the observains in my regressions only to the better performing point
source democracies | find that for my linear model there is a positive correlation for rule
of law [sumrule] and the better performing democracy [goodpoint] dummy at 1.14 (.723)

and 3.78 (0.01) resptively. The [sumrule] variable however is negative in the logit



model. When | substitute [proprights], however, in the model, the results are negative for

both the linear and logit models-8t58 (.195) and1.87 (.005) respectively.

These preliminar§indings would suggest that generally, we can expect stronger
institutions in pointsource democracies. As to which institutions are likely to foster

better democratic performance, the results are much less clear. It appears that strong
property rights mayot a strong contributing factor in bringing about better democratic
outcomes in these economies since the findings for property rights in each of the
regressions are negative and at times significant. Lower levels of tax expropriation as a
percentage obverall government spending as well as smaller government in general,
may however, contribute toward democratic performance. The results for these, although

mixed, are at times positive and significant.

Summary

Although the summary indexes for Compon@dnt Size of Government and Component

(2): Legal Structure and Security of Property Rights, generally correspond with expected
stronger institutions for the better performing democracies and relatively weaker
institutions for the poorer performing democes¢ when we unpack these variables we

find a tremendous amount of variance. This would suggest that there are strong micro

foundation and country specific effects that guide the development of institutions.

This paper, with its singular focus on devehgppointsource economies, that are

democratic, explore the institutional arrangements through which good or bad



governance outcomes emerge. Given the lower likelihood of democratic regimes among
pointsource economies, | expected to see a stark coimtriastitutional arrangements
between the better and poorer performing regimes. The findings, however, have not

completely confirmed my expectations and suggest a much more complicated picture.

If, as the findings suggest, smaller government may belatadewith the better

performing democracies, how this positive outcome comes about is puzzling. It is
commonly assumed that the ways in which many pgparce governments mitigate

social unrest or political opposition is through patronage, which can icotine form of

public sector jobs and or targeted public works. And so we might expect see more stable
political environments and perhaps stronger democracies among these types of regimes.
But this does not appear to be the case. Moreover, strong praghtsyare commonly

seen as a prerequisite for better democratic performance in general, yet we do not see
such a trend among the better performing democratic regimes among these cases.

It may be that levels of corruption, or the effects of private abtiqinstitutions, other

than those associated with rule of law can account for the variance in outcomes. To
explore what these country level effects may be it may prove useful to conduct case
studies, using a path dependent historical approach, witmpinasis on the development
trajectories of the countryOs particular institutions whose effects do not conform with

expectations of the model.
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Appendix linear and logit regression model stata output

. Xtreg democl proprightsl pointsource propsource

Randomeffects GLS regression Number of obs = 1886
Group variable (i): couny2 Number of groups = 54
R-sqg: within =0.0072 Obs per group: min = 31
between = 0.0103 avg=  34.9
overall = 0.0003 max = 35
Random effects u_i ~ Gaussian Wald chi2(3) = 522
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.1567

democl| Coef. Std. Err. z P>|z| [95% Conf. Intervall
— e e e ———————
proprightsl |-3.831195 2.779376-1.38 0.168 -9.278673 1.616283
pointsource }1.985271 1.191454-1.67 0.096 -4.320477 .3499352
propsource | 6.999172 3.880565 1.80 0.07A065955 14.60494
_cons }.9465474 1.079056-0.88 0.380 -3.061459 1.168364
______ +-- e ——————
sigma_u | 3.9383954
sigma_e | 14.422066
rho | .0693981 (fraction of variance due to u_i)

. Xtlogit democ1l proprightsl pointsource propsource
Fitting comparison model:

Iteration O: log likelihood =1246.0361
Iteration 1: log likelihood =1210.5701
Iteration 2: log likelihood =1210.0889
Iteration 3: log likelihood- -1210.0885

Fitting full model:

tau = 0.0 log likelihood =1210.0885
tau= 0.1 log likelihood =1009.0074
tau= 0.2 log likelihood £921.79538
tau= 0.3 log likelihood =869.59443
tau = 0.4 log likelihood =833.67988
tau = 0.5 log likelihood =806.87247
tau = 0.6 log likelihood =785.67475
tau = 0.7 log likelihood =769.22463



tau = 0.8 log likelihood =759.13526

Iteration O: log likelihood =768.6941
Iteration 1: log likelihood =732.9134
Iteration 2: log likelihood =730.88973
Iteration 3: log likelihood =730.82805
Iteration 4: log likelihood =730.82774
Iteration 5: log likelihood =730.82774

Randomeffects logistic regression Number of obs 886
Group variable (i): country2 Number of groups = 54
Random effects u_i ~ Gaussian Obs per group: min = 31
avg= 34.9
max = 35
Wald chi2(3) = 13.85
Log likelihood =-730.82774 Prob > chi2 = 0.0031

democl| Coef. Std. Err. z P>|z| [95% Conf. Intervall
— A e e
proprightsl |-1.968297 .6987139-2.82 0.005 -3.337751 -.5988431
pointsource | .836166 .5539702 1.51 0.1:32495956 1.921928
propsource | 2.300982 1.86972 1.23 0.218363602 5.965567
_cons }1.319113 .429328-3.07 0.002 -2.16058 -.4776454

— o
/Insig2u | 2.353013 .2146261 1.932354 2.773673

— S
sigma_u| 3.243026 .3480189 2.627879 4.002169
rho| .7617261 .0389545 6773252 .8296043

. Xtreg democl sumrule pointsource sumrulepoint

Randomeffects GLS regression Number of obs = 1882
Group variable (i): country2 Numbégroups = 54
R-sq: within = 0.0048 Obs per group: min = 27
between = 0.0120 avg= 34.9
overall = 0.0001 max =35
Random effects u_i ~ Gaussian Wald chi2(3) = 319

corr(u_i, X) =0 (assumed) Prob > chi2 = 0.3632



demot | Coef. Std.Err. z P>|z| [95% Conf. Interval]
— A e e

sumrule | 1.003281 3.237386 0.31 0.7%5/341878 7.34844
pointsource }1.614156 17451 -1.37 0.169 -3.916153 .6878413
sumrulepoint | 1.342005 3.851148 0.35 0.7:5/206107 8.890117

_cons }1.266337 1.061107-1.19 0.233 -3.346068 .8133937
— A e e e

sigma_u | 3.8740137

sigma_e | 14.446627

rho | .06708587 (fraction of variance due to u_i)

. Xtlogit democl sumrule pointsarce sumrulepoint
Fitting comparison model:

Iteration O: log likelihood =1244.1646
Iteration 1: log likelihood =1210.8586
Iteration 2: log likelihood =1210.657
Iteration 3: log likelihood =1210.6569

Fitting full model:

tau = 0.0 dg likelihood =-1210.6569
tau = 0.1 log likelihood =1001.9811
tau= 0.2 log likelihood £911.33879
tau = 0.3 log likelihood =857.19268
tau = 0.4 log likelihood =819.98826
tau = 0.5 log likelihood =791.90969
tau = 0.6 log likelihood =-769.74689
tau = 0.7 log likelihood =753.63331
tau = 0.8 log likelihood =744.8086

Iteration O: log likelihood =752.42272
Iteration 1: log likelihood =727.48393
Iteration 2: log likelihood =726.95968
Iteration 3: log likelihood =-726.9584
Iteration 4: log likelihood =726.9584

Randomeffects logistic regression Number of obs = 1882

Group variable (i): country2 Number of groups = 54

Random effets u_i ~ Gaussian Obs per group: min = 27
avg= 34.9

max = 35



Wald chi2(3) = 9.07
Log likelihood =-726.9584 Prob>chi2 = 0.0283

democl| Coef. Std.Err. z P>z [95% Conf. Interval]
— A e e
sumrule |.5019023 .6104641-0.82 0.411 -1.69839 .6945854
pointsource | .9076989 .6036485 1.50 0.1:33754305 2.090828
sumrulepoint | 1.787919 .8362096 2.14 0.033 .1489787 3.42686
_cons }1.432246 .4820259-2.97 0.003 -2.376999 -.4874923

— O
/ Insig2u| 2.381823 .2328771 1.925393 2.838254

— e e e e e e e
sigma_u| 3.29008 .383092 2.618748 4.133511
rho| .7669156 .0416282 6758019 8385402

. Xtreg democl govsizel pointsource sizesource

Randomeffects GLS regression Number of obs = 1890
Group variable (i): country2 Number of groups = 54
R-sqg: within = 0.0076 Obs per group: min = 35
between = 0.0079 avg=  35.0
overall =0.0014 max = 35
Random effects u ~ Gaussian Wald chi2(3) = 8.98
corr(u_i, X) =0 (assumed) Prob > chi2 = 0.0296
democl| Coef.  Str. z P>z [95% Conf. Interval]
— e e e ———————

govsizel |-1.24906 1.711035-0.73 0.465 -4.602627 2.104508
pointsource |2.378448 1.246597-191 0.056 -4.821733 .0648378
sizesource | 4.10273 2.034304 2.02 0.044 .1155678 8.089892

_cons }.9715946 1.14653-0.85 0.397 -3.218753 1.275563
— A e e e -
sigma_u | 3.9992663
sigma_e | 14.394756
rho | .07165728 (fraction of variance due to u_i)




. Xtlogit democl govsizel pointsource ®source
Fitting comparison model:

Iteration O: log likelihood =1247.9026
Iteration 1: log likelihood =1216.0439
Iteration 2: log likelihood =1215.4801
Iteration 3: log likelihood =1215.4793

Fitting full model:

tau= 0.0 log likelibod =-1215.4793
tau= 0.1 log likelihood =1001.1983
tau= 0.2 log likelihood =909.36451
tau= 0.3 log likelihood =854.85811
tau= 0.4 log likelihood =817.53657
tau= 0.5 log likelihood =789.41113
tau= 0.6 log likehood =-766.87521
tau = 0.7 log likelihood =749.72898
tau= 0.8 log likelihood =738.45472

Iteration O: log likelihood =750.12567
Iteration 1: log likelihood =724.2259
Iteration 2: log likelihood =723.60117
Iteration 3: log likelihood =-723.58539
Iteration 4: log likelihood =723.58532
Iteration 5: log likelihood =723.58532

Randomeffects logistic regression Number of obs = 1890
Group variable (i): country2 Numbkgmups = 54
Random effects u_i ~ Gaussian Obs per group: min = 35
avg= 35.0
max =35
Wald chi2(3) = 31.60
Log likelihood =-723.58532 Prob > chi2 = 0.0000

democl]  Coef. Std. Err. z P>|z| [95% Conf. Interval]
— A e e
govsizel | 1.71376 .3866611 4.43 0.000 .9559181 2.471602
pointsource | 19825 .6708902 2.46 0.014 .3369044 2.966746
sizesource $1.049121 .4538439-2.31 0.021 -1.938639 -.1596035




_cons }2.215366 .4983993-4.44 0.000 -3.192211 -1.238521

— +-- S
/Insig2u | 2.340511 .2520315 1.846538 2.834484
— o
sigma_u| 3.222816 .4061256 2.517507 4.125726
rho | .7594495 .0460426 .6582918 .8380291

. Xtreg democ1 govconsumpl pointsource consumpsource

Randomeffects GLS regression Number of obs = 1889
Group variable (i): country2 Number of groups = 54
R-sqg: within = 0.0096 Obs per group: min = 34
between = 0.0807 avg= 35.0
overall = 0.0000 max = 35
Random effects u_i ~ Gaussian Wald chi2(3) = 6.83
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0777

democl| Coef. Std. Err. z z|P>[95% Conf. Interval]
— e e e ———————
govconsumpl | 3.463338 1.540852 2.25 0.025 .4433237 6.483351
pointsource | .8434262 1.562496 0.54 0.58921®1 3.905862
consumpsou~e 43.686577 1.691783-2.18 0.029 -7.002411 -.3707434
cons {3.324016 1.357736-2.45 0.014 -5.985129 -.662903
— e e e ————————
sigma_u | 3.6931093
sigma_e | 14.394337
rho | .06176102 (fraction of variance due to u_i)

. Xtlogit democl1 govconsumpl pointsource consumpsorc
Fitting comparison model:

Iteration O: log likelihood =1247.4365

Iteration 1: log likelihood =1221.3328

Iteration 2: log likelihood =1221.0045

Iteration 3: log likelihood =1221.0043

Fitting full model:

tau = 0.0 log likelihood =1221.0043



tau= 0.1 log likelihood =1013.6895
tau = 0.2 log likelihood £924.41946
tau= 0.3 log likelihood =871.20901
tau= 0.4 log likelihood =834.68229
tau= 0.5 log likelihood =807.00877
tau = 0.6 log likelihooet -784.85525
tau = 0.7 log likelihood =7/68.10615
tau= 0.8 log likelihood =758.94847

Iteration O: log likelihood =768.27035
Iteration 1: log likelihood =741.46267
Iteration 2: log likelihood =741.39901
Iteration 3: log kelihood =-737.69141
Iteration 4: log likelihood =736.65217
Iteration 5: log likelihood =736.62318
Iteration 6: log likelihood =736.62316

Randomeffects logistic regression Number of obs = 1889
Group variable {t country?2 Number of groups = 54
Random effects u_i ~ Gaussian Obs per group: min = 34
avg= 35.0
max = 35
Wald chi2(3) = 599
Log likelihood =-736.62316 Prob > chi2 = 0.1120

democl| Coef. Std.Emrr. z P>|z| [95% Conf. Interval]
— e e e ———————
govconsumpl | .2146723 .3625554 0.59 0.55#059232 .9252677
pointsource | .9849721 .6689199 1.47 0.143260868 2.296031
consumpsou~e | .0591292 .3954332 0.15 0.89159057 .8341642
cons {1.652389 .5290709-3.12 0.002 -2.68934 -.6154289

— o
/insig2u | 2.420146 .2412246 1.947354 2.892938

— O
sigma_u | 3.353729 .4045011 2.647662 4.248087
rho| .7736958 .0422362 .6805949 .8458075

Likelihoodratio test of rho=0: chibar2(01) = 968.76 Prob >= chibar2 = 0.000



