[bookmark: _GoBack]APPENDIX A: DATA ENVELOPMENT ANALYSIS
In Data Envelopment Analysis (DEA), observations lying on the convex frontier of the sample are extracted using a simple algorithm. There are a number of algorithms in use today for the generation of convex hulls. One of the simplest algorithms is the QUICKHULL algorithm.[footnoteRef:1] To illustrate this in the context of the growth-instability data, the axes of the growth-instability plots such as those shown in Figures 3b and 4 are transposed so that growth is on the horizontal axis and instability is on the vertical axis. In the first step, the scatter plot is divided into two parts by the line, say AB, joining the points with the minimal (point A) and maximal (point B) values in the x or growth coordinate (Figure A1a). In the second step, for the lower subsample, the point C in the subsample below the line AB and with the farthest distance from it is selected (Figure A1b). In the third step, the second step is applied to each of the two subsamples below the lines AC and CB (Figure A1c). This procedure is applied recursively until there are no points below the lines generated. The lower part of the convex hull is the concatenation of the points identified by this algorithm.[footnoteRef:2] In order to generate a sufficient number of observations to estimate the shape of the hull, upon generating the convex hull, the points identified are deleted and a second hull, consisting of the layer of points which lies inside the first hull, is generated. This algorithm is repeatedly applied to the data until a predetermined number of observations, layers of data, or fraction of the original sample is extracted. Figures B2 and B3 (below) are plots of convex hulls obtained using this method. DEA is the preferred method of analysis for the estimation of frontier in a number of disciplines. Because the results of the public deliberation model predict a convex frontier, this method is appropriate for the estimation of the shape of the frontier. [1:  See Edelsbrunner (1987) for a broad description of computational geometry, including the computation of convex hulls. Barber, Dobkin, and Huhdanpaa (1996) is a recent example of advances in the computation of convex hulls.]  [2:  The analogous algorithm may be applied to the subsample above the line AB to yield the upper part of the convex hull. Because these points do not lie on the growth-instability frontier, they are of no use for the estimation of the shape of the frontier using this method. ] 
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APPENDIX B: GROWTH-INSTABILITY DATA AND DATA ENVELOPMENT ANALYSIS HULLS: TWO-DECADE DATA 














APPENDIX C: FRONTIER ESTIMATES USING DATA ENVELOPMENT ANALYSIS
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*** p<0.01;**p<0.05;*p<0.10



APPENDIX D: STOCHASTIC FRONTIER ESTIMATION
Frontier Estimation using Stochastic Frontier Estimation
Stochastic frontier estimation (SFE) is the second method that we use to test for and estimate the convex growth-instability frontier predicted by the public deliberation model. SFE uses the assumption of a one-sided error (hence the frontier interpretation). In other words, the error term is assumed to be distributed such that it is always 0 on the “outside” of the frontier, and can be non-zero on the “inside” of the frontier. The stochastic frontier model is written as
[image: ].
Here, [image: ] is the standard deviation of the growth rate of economy i over time period (for our purposes, decade) period t, [image: ] is the average growth rate of economy i over time period t,[image: ] and [image: ] are curvature parameters of the frontier, [image: ] is an i.i.d. random variable with normal distribution, mean 0, and standard deviation [image: ], and [image: ]is a non-negative random variable with a truncated (at 0) normal distribution, mean [image: ], and standard deviation [image: ]. Further, the mean of this distribution [image: ] where the vector [image: ]contains the factors hypothesized to affect the horizontal distance of an observation from the frontier (Figure 3), and [image: ]is a vector of parameters. This method is based on Battese and Coelli (1995), and uses the FRONTIER software package (Coelli 1996). 
Because stochastic frontier estimation is not based on any a priori convexity property of the data being analyzed, it can also be used to test hypotheses about the convexity of the frontier. The country-specific and time effects together represent growth-adjusted volatility, and their relationship with the hypothesized drivers of these effects are estimated after the estimation of the curvature of the frontier. 
Table D1 contains the results of this analysis for the one- and two-decade data. The frontier estimate is convex. In sum, there is strong evidence of a convex growth-instability frontier for economic growth, as predicted by the model of informal public deliberation. This concludes our test of the first prediction of the model using SFE. 
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APPENDIX E: ROBUSTNESS CHECKS
Table E1: Models using the Dependent Variable Generated by SFE and the PARCOMP Residual Variable (Authoritarian Regimes Only)

	
	Frontier Distance (Stochastic Frontier Estimation: 1-decade observations)

	 
	Intercept
	5.85***
	-0.99
	3.95*
	-1.90
	3.61*
	-1.22

	
	
	2.81
	-0.12
	1.87
	-0.22
	1.82
	-0.15

	Political variables
	Allowance of public deliberation
	-2.44***
	-4.02**
	---
	---
	---
	---

	
	
	-3.09
	-2.61
	 
	 
	
	

	
	Exec Cnstrt
	---
	---
	-0.47
	-0.72
	---
	---

	
	
	 
	 
	-1.17
	-0.85
	
	

	
	Allowance of public deliberation (residual)
	---
	---
	---
	---
	-2.93
	-7.42**

	
	
	
	
	
	
	-1.48
	-2.47

	Political Control Variable
	Veto players
	---
	4.55
	---
	4.30
	---
	3.05

	
	
	 
	0.83
	 
	0.69
	 
	0.58

	
	Political Parties in the Legislature

	---
	0.96
	---
	0.05
	---
	0.32

	
	
	
	0.92
	
	0.04
	
	0.33

	Standard Control Variables
	GDP per capita
	0.23
	-0.24
	0.18
	-0.50
	0.11
	-0.00

	
	
	0.82
	-0.26
	0.61
	-0.51
	0.35
	-0.00

	
	Primary Enrollment
	---
	0.02
	---
	-0.25
	---
	-0.89

	
	
	 
	0.01
	 
	-0.15
	 
	-0.53

	
	Openness (Imports + Exports % of GDP, logged)
	---
	1.56
	---
	1.37
	---
	1.34

	
	
	 
	1.07
	 
	0.88
	 
	0.90

	
	Sectoral Diversity
	---
	12.81
	---
	15.82
	---
	10.15

	
	
	 
	1.24
	 
	1.44
	 
	0.96

	
	Civil War
	---
	3.05
	---
	3.81
	---
	3.65

	
	
	
	0.96
	
	1.14
	
	1.13

	
	Fuel Exports (% GDP, logged)
	---
	-0.05
	---
	0.06
	---
	-0.10

	
	
	
	-0.21
	
	0.24
	
	-0.40

	 
	Number of observations
	110
	


58
	110
	


58
	110
	


58

	
	Akaike's Information Criterion
	576
	


287.6
	585
	


294.6
	583.0
	


287.1


***p<0.01;**p<0.05;*p<0.10

Table E2: Models using the Civil Society Index (Full Sample)

	
	Dependent Variable
	

	
	Frontier Distance (Data Envelopment Analysis: 1-decade observations, 5-hull Model)

	Frontier Distance (Stochastic Frontier Estimation: 1-decade observations)

	

	
Intercept
	4.09**
	2.44
	

	
	2.48
	1.37
	

	
Civil Society Index
	-14.17*
	-22.57**
	

	
	-1.80
	-2.72
	

	
GDP per capita
	-0.05
	0.10
	

	
	-0.24
	0.43
	

	
Number of observations
	28
	28
	

	
R-Squared
	0.15
	0.21
	

	
	
	

	t-statistics in italics
	
	
	
	


***p<0.01;**p<0.05;*p<0.10

Figure B1: Mean Rate of Growth vs. Standard Deviation of Rate of Growth 
(World Bank Data --- 1961-2000, n=201) 
9.6722000000000001	12.181100000000001	2.5912999999999982	7.8608999999999956	4.7511000000000001	6.1656999999999966	2.2507000000000001	2.0430999999999999	2.0438000000000001	1.2769999999999899	5.2923999999999998	6.0617999999999999	1.1132	2.0529999999999982	1.4424999999999899	3.2549000000000001	3.4708999999999981	3.5333000000000001	4.5064000000000002	3.0903999999999998	6.4088000000000003	4.3331	3.6410999999999998	3.6267999999999998	5.7603	2.9187999999999992	3.7774000000000001	7.4321999999999999	5.4280999999999997	6.8404999999999996	6.0997000000000003	2.3813	3.1326999999999972	4.8224999999999856	6.4260999999999999	8.2536000000000005	5.1179999999999746	5.1997	10.6326	3.2275999999999998	1.6202000000000001	2.3824999999999972	3.6463000000000001	5.4894000000000034	7.1019999999999994	6.8026	5.0757000000000003	2.7686000000000002	3.9508999999999972	2.8268999999999771	1.7269999999999901	6.907	3.6766999999999972	3.4519999999999982	3.1732	3.9807000000000001	1.9303999999999999	4.8237999999999976	4.2721999999999998	4.7247999999999957	5.3708	2.7303000000000002	3.1029	1.737899999999986	1.269799999999988	13.683199999999999	6.5038999999999998	2.6776	5.0724	3.7841000000000209	4.1457999999999986	2.1562999999999981	1.8903000000000001	2.5169999999999981	8.7275000000000009	5.4693000000000014	5.9161000000000001	4.4300000000000024	4.1686999999999976	3.3519999999999972	2.6675000000000182	4.1452	3.8856999999999982	3.7578	1.9187000000000001	3.5802999999999998	4.9889999999999999	5.8418999999999999	2.1042000000000001	3.5783	4.6711	2.2551000000000001	2.3622999999999972	1.1378999999999899	6.5098000000000003	3.2432000000000012	5.8680999999999957	2.8736000000000002	3.8942999999999981	1.9271	5.7624999999999966	6.7739000000000003	2.2042000000000002	3.8137999999999992	3.9026999999999972	9.3093000000000004	4.1806000000000001	3.3855	32.131500000000003	3.3633999999999999	3.5831000000000159	4.9607999999999999	5.9468000000000014	2.4826999999999981	4.4043999999999999	5.4857000000000014	8.3117000000000001	2.9779	1.6301000000000001	2.3635999999999999	3.8209	5.1784999999999997	3.9596999999999971	5.5798000000000014	7.7229999999999857	2.84	2.7543000000000002	2.2370000000000001	1.5528	4.1929999999999756	2.1652	8.6772000000000009	5.1348999999999956	7.0076999999999998	5.8159999999999856	9.5372000000000003	5.3903999999999996	1.3247	1.775899999999988	22.946000000000002	5.7611999999999997	2.9213	1.9697	3.1848999999999998	5.2983000000000002	3.9626999999999981	6.0039999999999996	3.5135999999999998	3.0265	2.6682000000000001	6.8584999999999976	1.432899999999989	3.9379	3.3601999999999999	2.5516999999999972	5.3728999999999996	7.5937999999999999	15.276899999999999	4.7599	4.0834999999999999	2.7353999999999998	7.2869000000000002	4.1685999999999854	3.6890999999999998	3.6779999999999999	3.1939000000000002	3.2650000000000001	1.7430999999999901	2.0207999999999999	1.3786	6.4648999999999974	5.1488999999999976	8.3861000000000008	2.0503999999999998	2.0188000000000001	3.2078000000000002	1.6324000000000001	10.7646	5.7580999999999998	2.3338000000000001	5.1199999999999974	5.5911999999999997	6.4277999999999986	3.5975000000000001	4.5701999999999998	4.2911999999999999	2.7040999999999999	4.1544999999999854	8.2393000000000001	2.109	1.7964	2.2574999999999998	1.9057900000000001	2.8012999999999981	5.2527900000000001	3.6041599999999998	4.7048199999999856	5.7622600000000004	3.9437700000000002	6.6669299999999847	5.1791999999999998	1.8069	5.4691999999999998	2.2650000000000001	1.8548	3.5217999999999998	1.6505000000000001	4.1798999999999999	3.316499999999972	4.1773999999999996	2.3988999999999971	3.6598000000000002	2.9267999999999992	4.2652999999999999	4.0948999999999964	2.0949	2.8691	3.7827999999999999	6.9429999999999996	3.3875000000000002	1.9610000000000001	11.9473	7.8573999999999966	7.3494000000000002	2.1778	0.479300000000002	3.1480000000000001	3.7442000000000002	3.6013000000000002	1.4591999999999881	4.4695	2.5152000000000001	2.8301999999999992	1.6489	1.449599999999986	-0.387600000000002	3.9401999999999999	3.6109	5.2518000000000002	5.4668000000000001	9.74	5.3960999999999997	3.073	1.9432	5.4011000000000013	3.3827999999999991	1.925	-2.2955000000000001	5.8818000000000001	3.8687299999999998	3.2258900000000001	1.9648099999999999	6.5735599999999996	4.2584	5.6787299999999998	1.97489	6.0694400000000002	4.9175000000000004	4.0538299999999996	2.1672400000000001	5.1234999999999946	1.8169999999999911	4.2447600000000003	2.6152000000000002	4.4461899999999996	2.1765099999999982	8.07836	2.2928000000000002	3.5598999999999972	1.7824599999999999	3.2907500000000001	6.1795400000000003	1.5268900000000001	5.5948599999999846	2.5116999999999972	3.6175600000000001	2.57273	0.837090000000004	2.34416	-0.75104000000000404	5.1295199999999754	2.8650099999999972	5.6774099999999956	1.0317099999999899	3.5941900000000002	5.6577099999999847	6.0271699999999946	5.4162100000000004	3.5655100000000002	4.4846300000000001	5.4529299999999976	7.3346499999999999	4.5546799999999976	4.6807299999999996	1.9400999999999999	7.1790599999999998	1.6176900000000001	2.1311	1.6662999999999999	7.4831000000000003	2.7763	3.6879000000000159	6.4320000000000004	2.8923999999999972	7.8757999999999999	7.4081000000000001	7.8348999999999966	3.9965999999999982	3.4064999999999972	-0.43759999999999999	2.0459000000000001	1.1904999999999999	5.532	2.9819	7.1827999999999976	6.6144999999999756	2.4474999999999998	5.1603999999999974	3.0028999999999981	5.5305	6.7305999999999999	2.6967999999999992	2.4474	5.0972999999999997	3.1852	3.1095999999999999	2.316699999999972	4.9028999999999998	4.0086000000000004	2.5923999999999991	2.7795999999999998	2.3803000000000001	3.9105999999999992	1.456799999999989	2.2638000000000011	1.001299999999989	4.9933000000000014	1.9996	4.5011999999999999	3.1795	13.9939	6.8964999999999996	5.9828999999999999	5.1223999999999954	6.0470999999999986	3.3492899999999981	4.7275199999999646	3.1758199999999972	6.6233599999999893	2.412809999999963	4.4852100000000004	1.7779899999999931	5.4283900000000003	2.4385699999999981	5.6005599999999847	3.0573000000000001	-0.43060999999999999	4.2691400000000002	2.50671	1.9132100000000001	3.3180699999999721	3.2983799999999999	-1.6037299999999901	9.3965800000000268	7.5586200000000003	4.93018	1.56456	5.5444899999999846	2.8134099999999771	4.5048399999999864	4.7105499999999996	2.7652800000000002	4.2066400000000419	4.9708700000000023	3.3081700000000001	2.0830099999999998	3.0001699999999998	1.4681500000000001	8.0820300000000067	3.80803	7.5303300000000002	6.2642899999999946	6.4037300000000004	1.2928999999999911	5.07918	0.52517999999999998	6.4411300000000002	4.1823399999999946	4.4716900000000521	2.19957	2.4079100000000002	2.512609999999972	3.570049999999978	3.2143799999999998	2.2285800000000209	1.6187100000000001	3.9272	1.52068	2.6752099999999972	0.93066000000000004	4.8906999999999998	3.1038700000000001	Standard Deviation of Rate of Growth (Risk)

Mean Rate of Growth (Return)


Figure B2: Convex Hulls for One-decade Data
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Figure B3: Convex Hulls for Two-decade Data
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TableD1: The Growth-Instability Relationship for Country Level Economic Growth 1961-2000;
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Figure A1a: Recursive Application of LOWERHULL Algorithm
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Figure A1b: Recursive Application of LOWERHULL Algorithm

A

B

C


image3.emf
0

1

2

3

4

5

6

7

-1 0 1 2 3 4 5

Volatility

Growth

Figure A1c: Recursive Application of LOWERHULL Algorithm
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