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1. Introduction

Do institutions cause differential levels of demhent across countries? Should the
development agenda of an under-developed countdirbeted towards building institutions
with standards similar to those of developed coes®r What effects do institutions have on
indicators of development? Answers to these questare relevant for policy makers and
planners worldwide.

The relevant literature states that geographyn@woic policy and institutions are the
three most important determinants of a country’'snemic performance. Thendowment
hypothesisstates that geography/ biogeographic or climatied@ions explain cross-country
differences in economic performances (Diamond (196allup et. al. (1998), Masters and
McMillan (2001) and Hibbs and Olsson (2005, 2004)jhis body of literature suggests that,
“Institutions Don't Rule” (Sachs (2003)). According the policy hypothesis efficient
resource allocation by economic policy is respdedibr faster economic growth (Sachs and
Warner (1995), Edwards (1998), Frankel and Rom@89}), Dollar and Kraay (2001, 2003)
and Wacziarg and Welch (2003)JThe institutions hypothesisdvocates that quality of
institutions trumps both geography as well as polic determining a country’s level of
development (Acemoglu, Johnson and Robinson (20R&dirik, Subramanian and Trebbi
(2004), Easterly and Levine (2003) and Basu (2008))

The purpose of our paper is to further investighteinstitutions hypothesidNe use
two innovative measures of development and ingtival quality. Our paper explores the

complexities of development and its interactionghvimstitutions, geography and economic

! There is no established convention for the designatiodefeloped" and "developing” countries or areas in
the United Nations system. In common practice, Japafisin, Canada and the United States in northern
America, Australia and New Zealand in Oceania, and Eusopeonsidered "developed" regions or areas. For
details refer to the United Nations Statistics Diuvisidable Al gives a complete list and classification of
countries used in the paper.

2 Gallup et. al control for macroeconomic policies, whilelysi and Olsson (2005, 2004), control for institutions
and economic policies. They find that only geography neaftereconomic performance.

® However, Stiglitz (1999), Rodriguez and Rodrik (2000) and Mui@D03) question the effectiveness of
trade reform and macroeconomic polices on the econontiye iabsence of institutional support.
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polices within the framework of nonparametric amdngarametric analysis. We focus on
estimating the relationship between institutionatl alevelopment quality in a data driven
specification free manner.

The existing body of literature uses single iatties such as, GDP per capita as a
proxy for development or the rule of law and proypeights to measure institutional quality.
For our analysis, we use two indices, the developnguality index (DQI) and the
institutional quality index (1QI), from the methddgy proposed in Nagar and Basu (2002).
These indices are capable of capturing a broadgeraf issues related to development and
institutions. According to Acemoglu, Johnson andiReon (2001), institutions positively
influence GDP per capita, by securing property t8ghTheir estimates suggest that,
geography does not cause variations in GDP peitacaRbdrik, Subramanian and Trebbi
(2004) argue that institutions dominate geograpiy @ade policies in influencing income
levels around the world. Easterly and Levine (2088)w that economic policy has no effect
on GDP per capita after controlling for instituttoand geography effects a country’s GDP
indirectly via institutions. According to them, gninstitutions can explain cross-country
variations in GDP per capita and institutional gadors would be a sufficient statistic to
account for variations in economic performandéese studies argue that “Institutions Rule”
over geography and economic policy. Basu (2008)ngly supports the importance of
institutions in the context of specific economidigp mixes and geography. These highly
quoted studies use parametric estimation technidiies nature of the relationship between
institutions and development is the heart of tlsees Therefore, we employ parametric and
semiparametric estimators to investigate the aaatiip between various institutional and

development indicators, in a cross-country context.

* In Acemoglu, Johnson and Robinson (2001), property rightsmesured as average protection against
expropriation risk.

® Bardhan (2005) argues that institutions could play an impaméntn determining economic performance, but
question still remains “Institutions matter, but which e
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We estimate a nonparametric and semiparametric Imodeapture the relationship
between institutional quality and development gudior 102 countries from 1980 to 2004.
This flexible estimation strategy helps us exanireedevelopment-institution relationship in
a data driven manner without superimposing ayiori functional form restriction. We also
feel that the nonparametric estimation technique ba exploited to provide a deeper
understanding of the relationship of interest. Homparametric methodology gives us an
estimate of the first order derivative of the depehent quality with respect to the
institutional quality for every country.

We now plot a course for the rest of the paper.ti@e@ presents the data and
estimation technique used in the paper. Sectioro@tlines the nonparametric methodology
and section 2.2 discusses the semiparametric nathgyd We discuss our main findings and

results in Section 3. Section 4 concludes the paper

2. Data and Estimation

Our paper is based on 102 countries, of which réédaveloping countries, 22 are
OECD countries, and 29 are least developed and-smeglium size countries, as defined by
United Nations and WTO respectively (See Table élaf complete list). We look at data of
indicators from several international sources, asdeinstitutions and think-tanks (See Table
A2 for data sources of the indicators used in thpep). For our analysis, we compute two
indices, the development quality indéx@l) and the institutional quality index{l), for 102
countries and for five time intervals: 1980-19848%-1989, 1990-1994, 1995-1999, and
2000-2004. We take an average of the indices frach ¢ime interval to get the index values

for a country over the entire period for our anilys

The DQI is calculated from three aspects of developmecdnemic, health and

knowledge. Economic development indicators are, @BiPcapita in PPP international 2000
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$, telephone lines, television sets, radios, a@epmwer consumption per capita, and energy
use per capita; health development indicators ldeegxpectancy at birth, infant mortality
rate, physicians, immunization of children, and Gfissions per capita; and knowledge
development indicators are, adult literacy ratémpry school enrolment rate, secondary
school enrolment rate and total number of yearschools. TheDQI is a composite index,
which covers 15 indicators of development. Likewite IQI is constructed to evaluate the
quality of institutions. It is also calculated frothree aspects of institutional quality:
economic, social and political. Economic institati quality is a combination of legal and
property rights, bureaucratic quality, corruptiotiemocratic accountability, government
stability, law and order, independent judiciarydaegulation; social institutional quality is
based on press freedom, civil liberties, physio&grity index, empowerment right index,
freedom of association, women's political rightsymren’s economic right, and women's
social right; and political institutional qualityedends on executive constraint, index of
democracy, political rights, polity score, lowegidative, upper legislative and independent

sub-federal units. Th! is based on 23 indicators of quality of institusé

2.1 The Nonparametric Model

To make our analysis robust, we use four indidaastitutional quality: the political
institutional quality indexRIQI), the social institutional quality indeXsIQIl), the economic
institutional quality index EIQI) and the total institutional quality indeXQ(). The
geography indicatorGEOQ is the absolute distance of a country from theaséor and the
openness/ world integration indicat@ROL) is a trade/GDP ratio. Most studies concerned

with the relationship between development andtunsbins, estimate a parametric equation of

the form: DQI, = 5, + B,EPOL + B,GEOG + 5I1QIl, +v,.

% See A2 for definition and sources of DQI and IQI indicators.



To capture the relationship between institutiaqality and development quality, we
replace a typical parametric model with the coroesiing nonparametric model. This
flexible estimation strategy helps us avoid anyctiomal form misspecification bias and
enables us to explore the shape of the underhgrggionship without superimposing aay
priori functional form restriction. As a result, the dieyenent- institution relationship is
examined in a data driven manner. We also feelttlmhonparametric estimation technique
can be exploited to provide a deeper understandinthe relationship of interest. The
nonparametric methodology gives us an estimatéefstope coefficient for every country.
Hence we can examine the relationship betw2én and the institutional quality indices:
IQI, PQI, SIQI and EIQI, for each country. Equations (1) through (4) ceptuhe
nonparametric relationships between development iasiitutional quality indices. Here,
my(.), mx(.), mg(.) andmy(.) are unknown smooth functions; and the classicalr éerms are,
Vit Vo, Var andvs. We represent the set of equations in (1) throu@hvigh a general form in
(5). Y; is the development quality index for thi country, {X} is the X3 matrix of

independent variables, is a stochastic disturbance term and the sampansiz102.”

DQI, = m,(EPOL,,GEOG,IQI, ) +V, 1)
DQI, = m,(EPOL,,GEOG,PIQI, )+, @)
DQI, = m,(EPOL,GEOG,SIQ} ) +v, 3)
DQI, = m,(EPOL,,GEOG,EIQI, ) +Vv,, (4)
Y=mX)+v (=12 .n) (5)

We assumen(.) is a smooth function and the sample realizatiovis X} are i.i.d.
Then, we can estimaten(.) nonparametrically using kernel methods. Details tlois

estimation strategy are available in Silverman 89%agan and Ullah (1999) and Li and

7X, = [EPOL GEOG IQI] in (1), X, = [EPOL GEOG PIQI] in (2), X; = [EPOL GEOG SIQ}] in (3) andX; =
[EPOL. GEOG E|Q|,] in (4), Vi = Vyiin (1),Vi =V, in (2),Vi = vz in (3) andv; = v, in (4)
6



Raccine (20065.Taking a linear Taylor series expansion and camsid terms up to the first

order, we can re-write the local linear versiorfxfas,

Y =m(x)+(X; —x) B(x) +¢ (6)
In (10), g is the new error term that captures the remainergns of the Taylor series
expansiort. In our notationm(.)is the unknown conditional mean§f A.) is a vector of the
partial derivative ofY; with respect to Xi}, { Xi’ } is a (1« 3) matrix of explanatory variables
andx is a (13) matrix of actual data. Re-arranging terms in (8¢ get,Y,=Z;dx)+&,
wherez = [1 X/’ ] and AX)=[m(x)-¥3(x) BX)]’ . In matrix notation,Y=2J+ &, whereY is a
(nx1) matrix of dependent variablésjs a fix4) matrix of ones and independent variabgs,
is a (41) matrix of parameters argis a (x1) matrix of stochastic errors. We minimize the
weighted sum of squares of residu@ss (KY2Y-K"2zg) (K¥2Y-KYz¢), to obtain the local
linear least squares estimates (LLL&).s = (Z' KZY}(Z KY), whereV(d. 9= dA(Z KZ)
Yz KK’ 2)(Z KZ)*. The nxn matrix of weightsk(x) =Diag(K((Xi — x)/h). It is well known
in the literature that the choice of kernels doesinfluence significantly the efficiency of
LLLS estimates (Silverman, 1998, Table 3.1, pg 4Bk choice of window width is however

crucial. Small values df cause over smoothing and high values lead to usidenthing of

the estimates. The optimumis the one that minimizes the integrated meanreguerror of
m(x).10 To make the LLLS estimate feasible, we estinﬁfecl/(n—k—l)z'az, whereg is the

least squares residual from (5).

We obtain the local linear generalized least sauafelGLS) estimates by

minimizing the weighted sum of squares of residudis(Y-ZJ)' KY?2QKY%(Y-Z9) with

8 For a simple exposition refer to Das (2008).

® We assume tha&i(s) = 0 andV(s) = o> ,

10 We choose the multivariate Gaussian kernel density funise) =/7a=1 (1/v2exp((% - xq)/Zh(,)z, hy =
1.06r"°s, and g, is the standard error of thé independent variable.



respect tod(x). Essentially, we apply the least squares estimatin the transformed
observation2KY2Y and Q*K¥?X and obtaind c.s=(Z' K* QK22 (z KM KY2Y)
with  V(Aie9=(Z' 62)*'z &6 z(z 6z)*, where @KYQ'kY.  Following the
suggestions of Hinkley (1977), to make the LLGL8neates feasible, we estimafb=(n/(n-
k))¢ where a typical element gidiage,’, &°... ). ! Both LLLS and LLGLS estimates

are consistent. Their asymptotic properties arabished in Pagan and Ullah (1999) and Li

and Raccine (2006).

2.2 The Semiparametric Model

To check for robustness of our nonparametric edés) we introduce several
geographical variables into our original model. §degeographical variables are, the
geographical dummy for Africardg_africg, Asia feg_asig and Latin Americargég_lag.
We consider the semiparametric model of Yatchew320Equations (7) through (10) are
partially linear models where the regression eguathas both parametric as well as
unspecified components. Hemag(.), ms(.), ny(.) and mg(.) are unknown smooth functions
and the classical error terms arg, Vs, V7 andvg.. We represent the set of equations in (7) to
(10) with a general form in (11Y; is the development quality index for tif&country,z=
[GEOG reg_africareg_asiareg_lag] is a (1x4) matrix of geography dummie, is a (1x2)
matrix of independent variables ands a stochastic disturbance tefEquation (12) is the

matrix form representation of equation (1¥)= [Y]] is a (k1) vector of dependent variables,

Z =[Z] is a (rx4) vector of geography dummies, which have a pat@enelationship withy

1t is well known that White corrected t values tend éotdo large. Hence we use Hinkley's estimates for the
variance covariance matrix. We also follow Horn and Duncé®35) suggestion of using= diag(s,’,..s?),
wheres?® = e%/(1-m;) andm; = diagonal element of(X’X)'X". Results from Horn and Duncan’s methodology
are very similar to the results from Henkley (1977). Sly étenley estimates are used to make the LLGLS
estimates feasible.

2%, = [EPOL 1QI]in (7), % = [EPOL PIQI] in (8), X; = [EPOL SIQI] in (9) andX; = [EPOL EIQI] in (10);

V, = Vs in (7),V, = Vg in (8),V; = v4in (9) andv; = vg; in (10).



and X = [X] is a (x2) matrix of independent variables, which have apawametric

relationship withY. We assume th&i(£Z, X)=0 andV(&Z, X)=d2.

DQI, =m, (EPOL,IQI,)+ B,GEOG + B,reg_asia+ B,reg_africa+ freg_lac+v, (7)
DQI, =m,(EPOL,,PIQI, )+ B,GEOG + S,reg_asia+ B,reg_africa+ Breg_lac+y,, (8)
DQI, =m,(EPOL,SIQl,)+ B,GEOG + B,reg _asia+ f,reg_africa+ Sreg_lac+v,, (9)
DQI, =m,(EPOL,,EIQI,)+ 8,GEOG + B,reg_asia+ f,reg_ africa+ S,reg_lac +v,, (10)
Y =m(X,)+Z' B+y, (11)
Y=m(X)+ZB+e (12)
We suppose that the conditional mearZpE(Z|X)is a smooth bounded function of
X, sayg(X) andV(Z|X)=0?. Then, we may writ& = g(X) + u. Differencing yields(Y; -Y.1)
= (Zi-Z-1) BH(F(X)-f(Xi.1))+ &-6-1. Applying OLS to the differenced data, we bgir = 2(Y; -
Yi1)(Zi-Zi1)/ 2(Z-Z.1)>. The semiparametric estimates are obtained by appligical linear
least squares to the transformed modeklyrr =m(X)+&£. Yatchew (2003) works out the

consistency properties of the semiparametric egstisna

3: Results

For the parametric results of a similar model, wvge the reader to refer to Basu
(2008). In this paper, we focus on the nonparametrodel and results. We estimate the
nonparametric regression functions in (1) throudh ith local linear least squares
methodology outlined in section 2.1. A challengéwising nonparametric technology is that
we obtain 102 estimates of first order derivatif@seach independent variable. To keep the
analysis manageable, we focus on the main reldtipnsf interest, the development-

institution relationship. The nonparametric estmsanf first order derivatives are represented

by 0= {d & J& A}, where 5,=0DQI/IQI, J= dDQI/OPIQI, o= oDQI/GSIQI and &=
9



oDQI/GEIQI. The advantage of using nonparametric technolodhis context is that we are
able to estimate the first order derivatiydor every country in the sample. Thus we are able
to gain a deeper understanding of the relationshipzeen development and institutions, for
the countries included in our dataset. Out oftal LLLS estimates ofy, 28% are significant

at 1% level, 25% are significant at 5% level andbol@re significant at 10% level of
significance. None of the LLLS estimatesdsf &; andd, are significant at 10%.

The LLLS estimates are insignificant for most coiest even at 10% levels. This is
not surprising since the analysis till this stagerafjards the information contained in the
variance covariance matr. Classical techniques assume that the stochastierlthnces
have constant variance. However, as lonf &so?l, the LLLS estimates are not efficient. To
deal with the problem, we compute the LLGLS estesaWe represent the LLGLS estimates
of the first order derivatives by= {4 )5 )4 Ja}, where y1=0DQI/0IQI, 5= ODQI/OPIQI, y5=
oDQI/6SIQI and y4= oDQI/GEIQI. All LLGLS estimates of4 are significant at the 1% level.
Out of the remaining LLGLS estimates, 85% of estenaof )5, 27% of estimates o and
12% of )4 are significant at the 1% level. Some nonparametstimates are negative. We
present all LLLS estimates in table 1 and all LLG&Simates in table2. We observe that
about 80% of all LLLS and LLGLS estimates indicaepositive relationship between
development and institutional indicators.

As explained by Robinson (1988), a reasonable patrisnmodel affords precise
inferences, a badly misspecified one, possibly earding inferences, while a nonparametric
model is associated with greater robustness arsgrigwecision. Therefore we employ the
intermediate strategy of conducting a semiparametggression. We estimate the
semiparametric models in (7) to (10). We repredlemtsemiparametric estimates of the first
order derivatives byp = {@ @ @& @}, where @=0DQI/0IQl, @= JoDQI/OPIQI, @=

oDQI/oSIQl and @= oDQI/CEIQI. Out of the semiparametric estimates, 94% of eg@sof
10



@, 30% of estimates af, 87% of estimates afz and 32% of estimates ¢ are significant

at the 1% level. 84% of all semiparametric estimatelicate a positive relationship between
development and institutional indicators. Detaile available in table 3. Figurel compares
the LLLS estimates ad= {1 &, Js i}, figure 2 compares the LLGLS estimatesysf { 4 )5

¥ Ja} and figure 3 compares the semiparametric estisnate={ @ @ @& @}.

4: Conclusions

The results of the nonparametric model of our papeport the notion that in general
“Institutions Rule”. The level of institutional qglig is an important determinant of
development quality at the cross-country leveltfer time period of 25 years. It is possible
that countries with better institutional qualityean a better position to reap benefits from
trade integration and geography. On the other hemahtries with weak institutional quality
find it difficult to enhance their overall developmt level. Overall, our preliminary results
indicate that in addition to significance of ingtibns, the role of economic policies and
geography are also key in determining the leveldeflelopment. Hence, the level of
institutions, economic policies and geography dne three key determinants of the
differential levels of development across countrifiseir relative significance in explaining
development quality depends on the exact stagewaldpment of the country.

In general, we believe that the novelty of our paigethe use of non-parametric
technique to understand the importance of instihgiin development of a country. Our
results strongly support the findings of Basu (2008he context of parametric framework.
Future research will investigate the developmesititimtion relationship further by estimating
a fixed/ random effects nonparametric model. Theleh@an be enhanced by adding more
covariates, which can capture the channels folloledountries to climb up in the ladder of

development.
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Table 1: Local Linear Least Squares Derivatives

CCODE g 3 3 3 CCODE g, 3 3 3
AGO  1.078* 0202 0058 0149 KEN 1659 4168 0194  0.258
ALB 1.059** 0.285 0194  0.328 KOR 00918 4055 0128  0.094
ARE 0901  0.25 1819 -1.71 KWT 0931 053 1221  -0.529
ARG  1.67* 3322 0235 -0.082 LBR 1.066* -0.188  -0.168  -0.047
AUS  1.497¢ 4134 0358  -0.025 LKA 1.713* 4341 0083  0.044
AUT  0.769* 4.421  1.082 0231 LUX 0948 0107 0355  0.161
BEL 0.852 4493 1527 0049 MAR 4015 1948  -0.194  -0.096
BGD  1.698  3.633 0376  -0.062 MDG  3.994 2455 0013  -0.027
BGR 0956 0536 0315  -2.342 MEX  2.139* 5202  -0.285 -0.34
BHR  0.996* 0.068  -0.194 -0.225 MLI 4142 2245 0068  0.038
BOL  1.713* 4219  -0.188 -0.191 MOz 1724 3912  -0.037 -0.116
BRA  1.672** 351 0.176 0253 MwI  1.743* 4321  -0176 -0.18
BWA  1.078 0.33 0.18 0.269 MYS  1.628* 4452 0163  0.118
CAN  1.44* 417 0.124 0083 NER  1079* 0.173  -0.004 -0.354
CHE 0967 0268  0.15 -0.001 NGA  3.14 5373  -0.184  -0.169
CHL 2237 4318 0055 0037 NIC 1.726% 4275 0071  0.064
CHN  1.043* 0391  -0.222 -0474 NLD  1.005¢* 0272  0.09 -0.004
civ 3.66 3072 -0191 -0.127 NOR 0428 4406 0159 0.1

CMR  3.346 5083 -0.08  -0.066 NZL 1.497* 4211 0093  0.148
coL  1.706* 4.112  -0.185 -0.156 OMN  1.014* 0225 0161  0.152
CRI 1.569* 4.365  0.097 0071 PAK  3.38 4133  -0.031 -0.029
DNK 0987  0.245  -0.128 -0.047 PAN  1.669* 4.428 0151  0.242
DOM  1.652* 4311 0193 0268 PER 2095 4871  -0.043 -0.024
DZA  1.624* 4083  -0.097 -0.211 PHL 3.66 2251 0021  0.005
ECU  1.685* 4298  -0.158 -0.217 PNG  1.079* 0405 0037  0.354
EGY  1.739* 4141 0072 0106 POL  0.949  -0.494 1666  0.011
ESP  1.035* 0.341  -0.048 -001 PRT  1.128* 4379 1187  -0.178
ETH 1.688 3523 0076 0113 PRY 1728 4238  0.142  0.231
FIN 0.321 4372 0114 026 ROM 1014 0378 0277  0.029
FRA 2883  3.94 0.005 -0.03 SAU 0982 0357 0037 0.104
GAB  1.058* 0325  0.18 0.113 SDN  1.077* 0015 0147  -0.326
GBR  1.862* 5015 -0.144 -0252 SEN  4.093 2156 0011  -0.027
GHA  3.828 2814 0046 0025 SGP 0761 3262 001 -0.019
GIN 1.077* 0.343 0062  0.133 SLV 3.827 227 0.077  -0.015
GNB  1.067* 0.4 0.024 0103 SWE 0318 4395 0113  0.27
GRC  1.041* 0.339  -0.146 -0.945 SYR  1.078 0457 0178  0.356
GTM  1.729* 4122  -0.185 -0.199 TGO  1.075%* 0436  0.02 0.163
GUY 1667 4178 0176 0281 THA  1551* 4389  -0.018 -0.182
HND — 3.869 2087 0015  -0.002 TTO  1.609* 4626  -0.173 -0.161
HTI 4087 2449 0019  -0.029 TUN 1722 4271 0159  0.245
HUN  1.051* 0.02 0195 -0.095 TUR  1.067* 0311 0075  0.072
IDN 1.748* 4239  -0.205 -0.255 TZA 1.697*  4.46 0213 -0.282
IND 1.676* 3.43 0.088 014 UGA 4055 2662  -0.037 -0.019
IRL 0.811* 4483 0034 0228 URY  1672* 4116 0077  0.074
IRN 1.066* 0.257 0297 001 USA  104* 4215  -0103 -0.129
ISL 0.394 4013 0116 0086 VEN  1668* 4249  0.117  0.087
ISR 1.008* 0.22 0.147 0219 VNM  1.07*  -0.044 0906  -0.747
ITA 0.851* 4282 0448  -0.166 ZAF 3.378 3275 0046  0.025
JAM 1.645% 4372 0176  0.265 ZAR 1.078* 0431 0 0.128
JOR  1.067* 0262 0203 0071 ZzZMB  1.725* 4338 0203  0.157
JPN 1.003* 0265 0134 0 ZWE 1662 3999  -0.699  -0.705

Notes: *Significant at 1 percent, **Significant at 5 percent and *** SignificantLlO percent.
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Table 2: Local Linear Generalized Least Squares Daratives

ccode y Vo ¥z Va ccode ¥ Vo ¥z Va
IAGO 1.07* 0.32* 0 0.14* KEN 1.83* 4.05* 0.27* 0.16*
ALB 1.08* 0.29* 0.19* 0.27* KOR 0.8* 3.87* 0.1* -0.02
ARE 0.86* 0.31* -1.89 -1.7 KWT 0.92* 0.49* 1.25% -0.35
ARG 1.84* 3.31* 0.06 0.03 LBR 1.07* -0.31*  -0.17 0.02
IAUS 1.74* 4.05* 0.41* -0.05 LKA 2% 4.46* 0.34**  -0.03
AUT 0.75* 4.61* 0.78 0.41 LUX 0.96* 0.34**  0.43* 0.09
BEL 0.8* 4.59* 1.31* 0.27 MAR 4.39* 2.68 -0.28 -0.14
BGD 1.96* 3.54* 0.33* 0.07 MDG 4.21* 3.56** 0.02 0.01
BGR 0.93* 0.47* 0.23*** -2.77 MEX 2.51*% 5.24* -0.3 -0.32
BHR 1.01* 0.06* -0.22 -0.11  MLI 4.32% 3.36*** 0.06* 0.02
BOL 2* 4.18* -0.2 -0.11 MOz 1.87* 3.74* -0.06 -0.12
BRA 1.88* 3.46* 0.26* 0.15**  MWI 2.14* 4.4* -0.17 -0.12
BWA 1.07* 0.4* 0.26* 0.12** MYS 1.75* 451~ 0.09 0.09
CAN 1.72* 4.09* 0.39* 0 NER 1.07* 0.19* 0.11 -0.35
CHE 0.96* 0.31* 0.25** 0 NGA 3.26* 5.43* -0.28 -0.2
CHL 1.98* 4.65* 0.07* 0.04* NIC 2.05* 4.3* 0.3** -0.05
CHN 1.07* 0.34* -0.26 -0.36 NLD 1.01* 0.31* 0.32* 0

CIV 4.2% 4.2* -0.28 -0.16 NOR 0.43* 457* 0.11*»*  0.08
CMR 3.43* 5.02* -0.11 -0.08 NZL 1.79* 4.16* 0.28* 0
COL 1.98* 4.05* -0.18 -0.13 OMN 1.02* 0.3* 0.11*» 0.11*
CRI 1.73* 4.52*% 0.36** -0.02 PAK 4.08* 4.26* -0.06 -0.04
DNK 1* 0.32* -0.07 0 PAN 1.86* 4.47*% 0.24* 0.14%*
DOM 1.78* 4.4~ 0.26* 0.24* PER 3.64* 4.8* -0.03 0
DZA 1.85* 3.87* -0.04 -0.09 PHL 4.1* 3.41*** 0.03 0.01
ECU 1.88* 4.34* -0.13 -0.13 PNG 1.08* 0.34* -0.01 0.41*
EGY 2.05* 4.02* 0.25*** -0.05 POL 0.93* -0.78*  1.8* -0.07
ESP 1.04* 0.32* -0.1 -0.02 PRT 1.14* 451* 1.39* -0.11
ETH 1.7* 3.4* 0.28** -0.04 PRY 2.03* 4.21* 0.24**  (0.13***
FIN 0.28* 4.46* 0.12* 0.19* ROM 1.01* 0.33* 0.3* 0.1*
FRA 3.67* 4.24* 0.02 -0.03 SAU 1* 0.31* -0.01 0.07
GAB 1.06* 0.31* 0.1 0.06 SDN 1.08* 0.15 0.05 -0.25
GBR 2.13* 5.06* -0.23 -0.28 SEN 4.37* 3.27%* 0.02 0.01
GHA 4.07* 3.67* 0.05** 0 SGP 0.56* 3.7* 0.03 0.01
GIN 1.08* 0.32* -0.04 0.1** SLV 4.25*% 3.41** 0.12* 0.02
GNB 1.08* 0.34* -0.01 -0.05 SWE 0.3* 453 0.11* 0.15*
GRC 1.04* 0.32* -0.11 -0.8 SYR 1.07* 0.38* 0.14** 0.35*
GTM 2.06* 4.02* -0.2 -0.11 TGO 1.08* 0.37* 0 0.09***
GUY 1.84* 4.06* 0.2** 0.29** THA 1.73* 4.56* -0.07 -0.11
HND 4.35* 3.17 0.03 0.01 TTO 1.72* 4.78* -0.23 -0.11
HTI 4.22* 3.67** 0.02 0.01 TUN 2.01* 4.28* 0.26* 0.14**
HUN 1.05* 0.26 0.18* -0.13 TUR 1.08* 0.32* 0.03 0.05
IDN 2.17* 4.23* -0.28 -0.15 TZA 1.97* 4.53* -0.25 -0.22
IND 1.88* 3.35*% 0.25*** -0.03 UGA 4.15* 3.7 -0.06 -0.05
IRL 0.74* 4.62* 0.08 0.13*** URY 1.88* 4* 0.32**  -0.03
IRN 1.06* 0.32* 0.41* 0.01 USA 1.12* 4.2*% -0.12 -0.14
ISL 0.35* 3.89* 0.33** -0.04 VEN 1.83* 4.24* 0 0.07
ISR 1.01* 0.35* 0.32* 0.16 VNM 1.08* -0.04*  1.33* -0.67
ITA 0.75* 4.28* 0.4***  -0.11 ZAF 4.1* 4.06* 0.04*  0.01
JAM 1.76* 451~ 0.25* 0.15* ZAR 1.08* 0.36* 0 0.05
JOR 1.08* 0.35* 0.39** 0.04 ZMB 2.05* 4.45*% 0.21* 0.08
JPN 1.01* 0.32* 0.02 0 ZWE 1.82* 3.82*% -0.66 -0.7

Notes: *Significant at 1 percent, **Significant at 5 percent and *** SignificantLlO percent.
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Table 3: Derivatives from the Semiparametric Model

CCODE ¢ @ @ [ CCODE @ @ &% [

ALB 0.4874 0.45* 0.28* -0.00023 KOR 0.3462 0.14 0.60** -0.000086
ARE 0.0382 -0.08 -0.07 0.00147***KWT 0.2665 -0.08 0.27* 0.00008
ARG 1.3999 0.19* 0.65* 0.05216* LBR 0.3922 -0.45 -0.05 0.00092
AUS 0.6566 0.21* 0.67* 0.00396* LKA 1.6356 0.14 0.60* 0.00188
AUT 0.3588 0.16***0.58*** 0.00035 LUX 0.1896 0.12 0.68* -0.00864
BEL 0.3563 0.17** 0.77* -0.00033 MAR 15302 0.18**  0.32* 0.00115
BGD 1.6748 0.1 0.43* 0.06714* MDG 1.6522 0.16*** 0.32* 0.01746*
BGR 0.4798 -0.11 0.28* -0.00295 MEX 0.9184 0.18*  0.33* -0.00749
BOL 1.6169 0.17***0.48* 0.06387* MLI 1.6676 0.08 0.29* 0.05277
BRA 1.2871 0.18* 0.66* -0.00032 MOZ 1.7502 -0.05 0.62* 0.00494
BWA 0.4044 0.22* 0.26* 0.00372* MWI 1.663 -0.01 0.64* -0.00026
CAN 0.6272 0.19** 0.67* 0.00026 MYS 1.4944 0.13 0.68* 0.00033
CHE 0.1118 -0.09 0.68* 0.00309* NER 0.3569 0.21* 0.11** 0.00007
CHL 0.3255 0.21* 0.37* 0.00049 NGA 1794 0.1 0.33* 0.007381
CHN 0.2672 0.03* 0.68* 0.00054 NIC 1.6605 0.15*** 0.58* -0.00032
CIV 1.6641 0.16***0.33* 0.00238*** NLD 0.4163 0.24 0.68* -0.0058
CMR 1.7837 0.15***0.33* -0.00033 NOR 0.4359 0.22* -0.05 -0.00024
COL 1556 0.15***0.58* -0.00027 NZL 0.6378 0.19*  0.67* 0.00347%
CRI 1.0229 0.22* 0.68* -0.0003 OMN 0.4748 0.04 0.35* 0.00386
DNK 0.2979 0.28 0.68* -0.00386 PAK 1.6633 0.12 0.32* 0.00124
DOM 1.3097 0.20* 0.65* 0.06988* PAN 1.6467 0.19**  0.54* 0.00066
DZA 1.2481 -0.01 0.60* 0.00391* PER 1.1309 0.12 0.32* 0.00503
ECU 1.4293 0.18* 0.67* 0.01203* PHL 1.0441 0.15** 0.33* 0.00029
EGY 1.6805 0.09 0.59* 0.00015 PNG 0.3921 0.14* -0.15* -0.00025
ESP 0.4639 0.65* 0.68* -0.00862 POL 0.4679 -0.1 0.23* -0.00023
ETH 1.7157 -0.04 0.59* 0.00745* PRT 0.2659 0.06 0.41* -0.00028
FIN 0.4578 0.21* 0.2 0.00577* PRY 1.6636 0.15*** 0.53* 0.02543%*
FRA 0.9036 0.21* 0.64* 0.00045 ROM 0.4391 -0.05 0.15* 0.00552
GAB 0.4313 -0.09 0.09* -0.00007 SAU 0.3428 0.04 -0.14**-0.00019
GBR 0.9044 0.20* 0.67* 0.00045 SDN 0.3533 0.1 0.18* 0.00115
GHA 1.6629 0.13 0.33* 0.01004* SEN 1.6603 0.14 0.32* 0.00839
GIN 0.3543 0.04* 0.45* 0.00644* SGP 0.4289 0.22* 0.55* -0.00762
GNB 0.3368 0.1 -0.12** 0.00033 SLV 1.2358 0.1 0.33* 0.00016
GRC 0.4466 0.58* 0.68* 0.00402* SWE 0.463 0.22* 0.21 -0.00004
GTM 1.6635 0.14***0.48* 0.05646* SYR 0.3909 -0.12 0.53* 0.00049
GUY 1.6428 -0.08 0.04 -0.00026 TGO 0.3513 0.02 0.09** 0.00028
HND 1.2397 0.11 0.32* 0.00528* THA 0.8912 -0.01 0.30* -0.00028
HTI 1.6726 0.04 0.30* -0.00033 TTO 0.9976 0.21* 0.47* 0.00081
HUN 0.4295 -0.09 0.18* -0.00013 TUN 1.6641 0.14 0.62* 0.00028
IDN 1.7109 0.09 0.51* 0.03679* TUR 0.4635 0.17**  0.66* 0.00298*
IND 1.4126 0.15***0.66* 0.00006 TZA 1.6637 -0.02 0.67* 0.00045
IRL 0.3592 0.13 0.74* -0.00863 UGA 1.7402 0.11 0.29* 0.00357
IRN 0.4555 -0.08 0.89* 0.00029 URY 1.3731 0.20* 0.61* -0.0001
ISL 0.4412 -0.11 0.25* -0.0001 USA 0.3539 0.20* 0.67* -0.00632
ISR 0.4736 0.58* 0.68* -0.00029 VEN 1.2954 0.19**  0.66* 0.046967
ITA 0.3569 0.15***0.76* 0.00009 VNM 0.3425 0.07 0.28* 0.00067
JAM 1.3915 0.21* 0.60* 0.02726* ZAF 1.4008 0.20* 0.35* 0.00124
JOR 0.4598 -0.03 0.67* 0.00577* ZAR 0.3554 -0.08 -0.72  0.00434
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JPN 0.4103 -0.29 0.68* 0.0003 ZMB 1.654 -0.01 0.68* -0.00037
KEN 1.5811 0.04* 0.68* 0.00598* ZWE 1.4227 -0.03 0.66* -0.00017
Notes:*Significant at 1 percent, **Significant at 5 percent and *** SignificatLO percent.

Figure 1: Comparing LLLS Estimates
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Figure 2: Comparing LLGLS Estimates
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Figure 3: Comparing Semiparametric Estimates

1 ‘ WAM-» W

T
0 20 40 60 80 100

CNUM
sil si 2
si 3 si4d

*Note: si 1 =, si 2 =@, si 3 =@ and si 4 =@. See A3 for CNUM.

18



Annex Tables

Table Al: List of countries in sample

Country Code

Sub-Sahara Africa (26)

Country Code

Country Code OECD (22) Country Code Latin America @2)
AUS Australia BOL Bolivia

JPN Japan COL Colombia

NZL New Zealand CRI Costa Rica

GRC Greece DOM Dominican Republic
PRT Portugal ECU Ecuador

CAN Canada GTM Guatemala

USA United States GUY Guyana

AUT Austria JAM Jamaica

BEL Belgium PER Peru

CHE Switzerland PRY Paraguay

DNK Denmark SLV El Salvador

ESP Spain HND Honduras

FIN Finland HTI Haiti

FRA France NIC Nicaragua

GBR United Kingdom ARG Argentina

IRL Ireland BRA Brazil

ISL Iceland CHL Chile

ITA Italy MEX Mexico

LUX Luxembourg PAN Panama

NLD Netherlands TTO Trinidad and Tobago
NOR Norway URY Uruguay

SWE Sweden VEN Venezuela

Aia and Pacific (13)

AGO Angola BGD Bangladesh

BWA Botswana CHN China

CIiv Cote d'lvoire IDN Indonesia

CMR Cameroon IND India

ETH Ethiopia KOR Korea, Rep.

GAB Gabon LKA Sri Lanka

GHA Ghana MYS Malaysia

GIN Guinea PAK Pakistan

GNB Guinea-Bissau SGP Philippines

KEN Kenya SGP Singapore

LBR Liberia THA Thailand

MDG Madagascar VNM Vietnam

MLI Mali PNG Papua New Guinea

MOz Mozambique

MWI Malawi Country Code Middle East and North Africa (13)

NER Niger ARE United Arab Emirates

NGA Nigeria ISR Israel

SDN Sudan KWT Kuwait

SEN Senegal IRN Iran, Islamic Rep.

TGO Togo JOR Jordan

TZA Tanzania SYR Syrian Arab Republic

UGA Uganda BHR Bahrain

ZAF South Africa OMN Oman

ZAR Congo, Dem. Rep. SAU Saudi Arabia

ZMB Zambia DZA Algeria

ZWE Zimbabwe EGY Egypt, Arab Rep.
MAR Morocco

Country Code EU and Other Europe (6) TUN Tunisia

ALB Albania

BGR Bulgaria

ROM Romania

HUN Hungary

POL Poland

TUR Turkey

Source: United Nations and World Bank
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Table A2: Development Quality Index (DQI) and Institutionguality Index (IQI):
Definition and Sources of Indicators

Economic DQI Economic 1QI

GDP per capita (PPP, $ international 2000) Legal and propgHys’

Telephone mainlines (per 1,000 people) Law and Otder

Television sets (per 1,000 people) Bureaucratic Quality

Radios (per 1,000 people) Corruptidn

Electric power consumption (kwh per capita) Democraticodmtability®

Energy use (kg of oil equivalent per capita) Goverrnnsability*?
Independent JudiciaTy
Regulatiori

Health DQI Social 1QI

Life expectancy at birth, total (years) Press Freedom

Mortality rate, infant (per 1,000 live births) Civil Likés’

Physicians (per 1,000 people) Physical Integrity Ifidex

Immunization, DPT (% of children ages 12-23 months) Empowat Right Indek

CO2 emissions (metric tons per capita) Freedom of dator’

Women's Political Rights
Women's Economic Right
Women's Social Right

Knowledge DQI Political 1QI

Literacy rate, adult total (% of people ages 15 and | Executive Constraift
above)

School enrolment, primary (% gross) Political Rights
School enrolment, secondary (% gross) Index of Demotracy
Total number of years in schobls Polity Scor8

Lower Legislativé

Upper Legislativé

Independent Sub-federal Urfits

Note. For DQI, data obtained from the World Developmedicators CD-ROM 2006, World Bank;
and 'Barro and Lee 2000 dataséfPRS Group (2005) ICRG databa$8OLCON Henisz DatasefEconomic
Freedom Index dataset, Freedom Hod€#RI Human Rights Data ProjeGtPRIO Dataset’Polity IV Project
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Table A3: Countries and CNUM.

CCODE CNUM CCODE CNUM CCODE CNUM
AGO 1 GNB 35 NOR 69
ALB 2 GRC 36 NZL 70
ARE 3 GTM 37 OMN 71
ARG 4 GUY 38 PAK 72
AUS 5 HND 39 PAN 73
AUT 6 HTI 40 PER 74
BEL 7 HUN 41 PHL 75
BGD 8 IDN 42 PNG 76
BGR 9 IND 43 POL 77
BHR 10 IRL 44 PRT 78
BOL 11 IRN 45 PRY 79
BRA 12 ISL 46 ROM 80
BWA 13 ISR 47 SAU 81
CAN 14 ITA 48 SDN 82
CHE 15 JAM 49 SEN 83
CHL 16 JOR 50 SGP 84
CHN 17 JPN 51 SLV 85
CIv 18 KEN 52 SWE 86
CMR 19 KOR 53 SYR 87
COL 20 KWT 54 TGO 88
CRI 21 LBR 55 THA 89
DNK 22 LKA 56 TTO 90
DOM 23 LUX 57 TUN 91
DZA 24 MAR 58 TUR 92
ECU 25 MDG 59 TZA 93
EGY 26 MEX 60 UGA 94
ESP 27 MLI 61 URY 95
ETH 28 MOz 62 USA 96
FIN 29 MWI 63 VEN 97
FRA 30 MYS 64 VNM 98
GAB 31 NER 65 ZAF 99
GBR 32 NGA 66 ZAR 100
GHA 33 NIC 67 ZMB 101
GIN 34 NLD 68 ZWE 102

21



