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2. Supporting information to section 1V.4. Robustness Check 3: Instrumental Variables

Estimation
2.1. Instrumental VVariables Estimation

In Tables 3a and 3b we controlled for the endogeneity of government size and bureaucracy quality
using the initial values of both variables. Another widely used alternative to deal with the
endogeneity problem is via 2SLS. This estimator requires finding variables that meet two
conditions before they can be considered as good instruments: 1) relevance: to be relevantly related
to the endogenous variable, and 2) exclusion restriction: to have no effect on growth, other than its
effect through the endogenous variable. Finding valid instruments solves the endogeneity problem,
but this is not an easy task. In fact, demonstrating that instruments fully meet the exclusion
restriction is very difficult, if not impossible. In addressing these concerns, we check whether these

two conditions are satisfied through the tests of overidentification and underidentification.

Based on previous studies that support the importance of legal traditions in the quality of
institutions (e.g., La Porta et al., 1999), in background work we employed legal origin as an
instrument for our institutional variable under the assumption that different legal traditions
contributed in different ways to build the public administrative system across countries.® In
addition, we used the initial value of government size and its interaction with legal origin as
instruments for government size and the interaction term, respectively. The results appeared in line
with those obtained above and were robust to adding additional controls as well as to removing
outliers. All regressions passed the underidentification and overidentification tests, thus supporting
the validity of the instruments.

However, we were not totally convinced by the identification strategy since, for instance, legal
origin may not only affect bureaucracy quality, but also some other omitted variable such as
financial development, which is thought to be an important driver of economic growth. Under these
circumstances, the exclusion restriction would not be met. A way to address this problem is by
including an additional control variable —private credit over GDP?>- as a proxy for financial
development. As pointed out by Acemoglu (2005, p. 1031), it is recommended to include covariates
in the first and second stages such that the covariance between the instruments and the error term in

the second stage conditioned on the exogenous control set is zero, and the exclusion restriction may

! Many papers use legal origin as instrument for institutions (see, among others, Acemoglu and Johnson,
2005; Glaeser et al., 2004; Ahlerup et al., 2009).

2 Private credit represents private credit by deposit money banks and other non-bank financial institutions
over GDP and is obtained from Beck et al. (2010).



then be met. However, since it is questionable that financial development is strictly exogenous, we
are not totally satisfied with this identification strategy either. Notwithstanding, the results from the
estimation of these models are provided in Table A2 and appear totally in line with those obtained
with OLS. Again, the underidentification and overidentification tests appear to back up the validity

of the instruments.

The final avenue we took to deal with the endogeneity issue was to instrument for the average of
government size, bureaucracy quality and their interaction over the period 1981-2005 with their
initial values and respective interaction. Since initial values of government size and bureaucracy
quality (which we use in OLS regressions) are likely to vary over time, these 2SLS regressions that
incorporate the average of both variables as measures of their structural values will serve as a good
complement to the baseline OLS regressions. Compared to the results from OLS estimations (Table
3b), Table A3b shows that the negative marginal effect of government size is now greater. For
example, comparing column 1 of both tables (reference model), the coefficient changes from -0.11
to -0.24 when bureaucracy quality is 0 and from -0.07 to -0.18 when bureaucracy quality is 1. With
a level of quality equal to 2, most regressions report a statistically significant negative coefficient.
Still, we can confirm that the negative marginal effect of government size again becomes
statistically insignificant as bureaucracy quality rises. In fact, Table A3b reports that for almost all
specifications the marginal effect is not significant when bureaucracy quality is equal to 3. The
same occurs for all specifications when the score is 4. It is worth noting that according to column 1
the effect becomes insignificant when going from a quality score of 2 to 3. More specifically, we
calculate that the effect becomes insignificant when public sector quality is equal to 2.7
(coefficient= -0.06; Std. Err.= 0.04). Over 30% of the countries in our sample have higher
bureaucracy quality than this value. Therefore, for these countries there is no statistically significant
relationship between government size and growth. With regard to the validity of the instruments,
Table A3a shows that all regressions pass the underidentification test, as we reject the null
hypothesis that the equation is underidentified; so the excluded instruments are relevant.®

® The overidentification test is omitted by default from Table A3a since the model is perfectly identified with
the final set of instruments employed, as there are as many excluded instruments as included endogenous
regressors (see Baum et al., 2010).



‘BWeURd pue |aels| ‘uoges) ‘(‘day ‘waq) obuoo) ‘puelIszimS ‘1aunig ‘eljesisny ale 9T UWN|od Ul SJaIINQ puejal| pue (‘day ‘waq) obuod
‘pUBISZIIMS ‘18UNIg 8Je GT UWN|0d Ul SIAIINO “A[9A10adsal ‘[9A3] %T PUe G ‘0T 8y} 18 90URDIHIUBIS 8J0USP xxx PUR xx ‘x'SBSBYIUSIE Ul Jeadde sio.1a prepuels 1snqoy (0T0Z ‘BUIAST pue ‘Jund-dnBaiwaq Yoag woly) ddo JaA0 suonnisul
[e1ouRUL YUBg-UOU JaY10 pue syueq Asuow ysodap Ag 11paid ajeald syuasaidal 3Ipald arenlld "(TTOZ [ 18 1194091 ul) (666T) ‘|e 19 BLOd T WOoJy awod sajqerien uiblio [eha *| xipuaddy ul punoy aq ued sajgeLieA ay} J0 suoniulyap ayL "paljdde
S1 U0198.4109 djdwes [jews "ulbLio [efd] X T8ET Ul 8ZIS'A0SD pue ‘UulbLIo [efd] ‘T8ET Ul 8ZIS JUBLUUIBAOD) BJe Juswnisul 8yl pue ‘Ajfend "Ing X 8zis'’A09) pue Ajifend Adeioneaing ‘azis JUBWUIBA0D aJe sa|gelieA snouabopua 8yl ‘SISz Yum
palewss ale suolssalbal ||y "SUOIIRIaPISU0D dJkds 10 PaILIO SI YJIYM ‘LIS) JUBISUOD B 3pNJOUl SUOITRWIISS 8y | "dSIMIBYI0 Palels ssajun ‘G00z-T86T poiad ayy Jano abesane ayp Juasaldal sajqerien ayl ymmolB si ajqeren yuspuadaq : saron

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 “1ul PapNIXa J0 153} “JIUbIS
G50 850 250 850 650 950 150 850 950 970 090 09°0 G50 €50 190 150 JISul P3PNIOX3 4O ¥ [elied
Anfenb “ing X 8z1s'A09D) -
100 000 100 000 100 000 000 100 000 0T'0 000 000 000 €00 000 000 “1ul papN|aXe J0 158} “JIUbIS
6T°0 120 6T°0 G20 120 6T°0 920 220 120 ST0 €20 120 120 8T°0 920 220 J1Sul Papnjoxa 0 . ¥ [eliied
Aenb Aoeloneaing -
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 “1u1 PapNIXa J0 153} “JIUBIS
1.0 ¥2°0 190 69°0 2L0 89°0 1.0 69°0 69°0 ¥9'0 G0 69°0 69°0 190 89°0 69°0 1ISul PapN|OXa 40 ¥ [eliied
9ZIS JUBWUIBA0D) -
:sonsiels abels 1sii4
€L 9. 08 08 95 6. 08 6. 08 6. LL 6. 08 6. 08 08 SUOIJeAI3SGO JO JAGUINN
€9°0 650 150 150 €50 150 G50 180 150 870 G50 150 290 250 150 150 . palaue)
590 880 £206°0 120 120 680 /S0 S20 680 99'0 120 €60 G50 980 16°0 060 1S3} UOIYEILIUBPLIBAQ
900 600 LT0 010 G20 ¥0'0 110 80°0 ¥0'0 80°0 ¥0'0 900 60°0 500 900 500 153} UOIRIIUBPLIBPUN
(95°0) (#8°0) (seT) (200 (200 (56°0) (#°0) (9070) (12°0) (€0°0) (81°0) (0) SOIQBLIEA 011U
€900  TB00 6860 9000~ P00~ xaz2t? 1900 [0220]  KTTT0 2620  xexSYTO 6600 2000 IGeLIBA 104109
(900  (99°0) (98°0) (620 (z6°0) (18°0) (sL0) (€8°0) (s8°0) (e0T) (€8°0) (6°0) (910 (280 (56°0) (98°0)
T0€0 %ST'T 1271 1960 G180 882T  ¥.00-  98Y°0 GITT 0T 8T0 820'T G180 1860 90TT S02T 1IpaId ajeALld
(€00) (€00) (90°0) (00 (900) (#0°0) (¥00) (#0°0) (¥00) (#0°0) (700 (¥00) (¥00) (#0°0) (¥00) (#0°0)
*7S00  xT90°0 100 *xT80°0 1900 %x£800 2S00 G900 %00  xxx/0T0 SO0 xC/00  ¥900  x6900 xx8.00 7200 Anenb ing x 8z15°A09
(z80) (22°0) ((A%)) (86°0) (80°1) (z071) (96°0) (26°0) (66°0) (280) (16°0) (90°1) (s0'1) (86°0) (To1) (zo1)
2€€0  9ST°0- €150 Y150 59°0- 826'0- 8520  8TZ0-  8S50- S0°T- w10 189°0- 2000~  60S0-  LT90- /290~ Anpenb Aoesoneaing
(80°0) (60°0) (sT°0) (1T°0) (91°0) (1T°0) (1T°0) (1T°0) (T0) (zT0) (60°0) (T°0) (T0) (T°0) (1T°0) (T°0)
wxxBLT0" xxx892°0-  LEZ0-  4xllT0-  YETO-  xx992°0- NPTTO0-  wxPVC0- %x8ET°0- xxl0S0- xlBT0- xxCEC0- xxGTZ0- x9S0~ +xG9Z°0- xx87C°0- ZIS JUBWUIAN0D)
(#0°0) (#0°0) (90°0) (50°0) (s0°0) (500 (s0°0) (50°0) (s00) (S0°0) (s0°0) (s0°0) (s0°0) (500 (s0°0) (500
#xxEGT'0 %xx9CT°0  xxxTOT0  xxxGIT0  #x8ET'0  xxxGLT0 xxx88T°0 #xxGIT0 xxx9T0 xxx99T'0 sxx€LT0 xxxTT0  #xTOT'0 xxxCSGT0 xxx9T'0 xxxE9T'0  UOIRWIIOY [e3ICRD POXIY SSOID
(T0°0) (100) (10°0) (100) (100) (10°0) (100) (10°0) (100) (T0°0) (100) (100) (100) (10°0) (100) (10°0)
£«x9T00  »xLT00  %x2200 %200 TI00  xxx2C00 TIO0  xxSTO0 %2200 xx2200  €T00 %2200 000  xxE200 xxT200 xx120°0 JuswW|0Jua |00yds Arepuodss
(61°0) (12°0) (€20) (12°0) (s2°0) (zz0) (zz0) (t40)] (zz0) (92°0) (zo) (e2°0) (zz0) (zz0) (zz0) (zz0)
xxx8€9°0" xxx9V9'0-  xxx60L'0- xxxE9L°0- *x199°0"  xxx999°0- xxT/G°0- %xxG08°0- xxx6TL 0 xxx8GL°0- xxxEGL'0" xxxTG9'0~ xxx6TET- xxxlCL'0~ xxx,CL0- xxxETL0- me\A _m_u.c_v UQ ddas ui
s|enpisay Awwnp Awwnp 1SNJ} [eUOS  AWOUOJd  $32IN0S3I Auo]02 (anfen  Aoesoowap  Sd1u0d  Adueyoadxa  (uonepul
asa1000 apnie] apel |
paziuspms eBlARUIPUBYS D30 -JadJiay| MOpeYS leanieN eJanaN  -d) uoibijay uonnuisul 4o JaquinN I +T) U7
9T ST T €T T T oT 6 8 L 9 S 14 € I T

SJUBLUNJISUI SE 3ZIS JUBWUIBA0B JO sanjeA [eniul pue suiblio [eba) Buisn S1Sz
ey ao19vr



"AjoA1108dsal ‘|ans] % T pue G ‘0T 8U} Je 32UBILIUBIS B10UBP xxx PUR xx ‘x "S3SBYIUSIR UI 818 SI0413 PIepuURlS ISNCOY "Bz 9|0e L Ul Suoissalbal 0} puodsariod SUOIeWNsa ay L -Sa10N

(¥S0°0) (#0T°0) (€200 (82000 (22000 (12000 (8000 (82000 (e900) (G90°0) (9200) (2200) (22000 (62000 (820°0)

€0°0- 00 G500 €00 100 0 200 700 «CT°0 0 900 00 700 500 500 ¥ = Anpenb Aoesoneaing
(#€0°0) (850°0) (¥70°0) (££0°0) (500 (¥o0)  (9v00) (zs00)  (S0°0) wo0)  (zso0) (6v00) (es00)  (2600)  (250°0)
%2600 €0°0- €0°0- €00 200 90°0- S0°0- €0°0- 100 S0°0- 10°0- 20°0- €0°0- €0°0- 20°0- € = Auenb Aoesoneaing
(920°0) (2500 (zv00) (9500)  (sv00) (6200) (Tv00) (870°0) (2900)  (8800)  (.v00)  (Sv0'0)  (6¥00)  (950°0)  (8+0°0)
#xxGT°0 «T0 xxxlT0" «T0 #xT'0" xxxIT0" xxxTT0- xxT°0- 60°0- #xT'0" 600 %600 xxT'0-  «TT0-  xT0- Z = Aupenb Aoeloneaing
(650°0) (¥60°0) (20°0) (9ot0)  (e200) (z00) (12000 (12000  (60°0) (€900)  (2900)  (200) (z00) (22000  (690°0)
*»xx1C'0" *LT°0- *xxC'0- LT°0- *x81°0- *»»9T°0- *x8T°0- xxLT0- xxC'0- *>GT°0- »x9T°0- *xGT°0- xxLT°0- xx6T°0- AN 1= \ﬁ__m:_o >Um_03®mh:m_
(980°0) (8vT°0) (901°0) (tor0)  (20T0) (z0T0) (60T'0) (vOoTO) (czT0O) (S60°0)  (2600) (S0T0) (z0T0) (BOoT'O)  (TOTO)
xxxlT0" ¥2'0- *x82°0" €20 wxlT0"  xTC00"  xx¥00-  xxVZ0-  %xT€0"  xxC0-  xxE€20  4x0C0-  xxVC0-  xx92°0-  xG2'0- 0 = Aujenb Aseioneaing

ST T €T T T oT 6 8 L 9 g 14 € I T

Apenb 103935 a1jgnd uo Buipuadap yimoih uo azis JuawuIanoh Jo s10aa [eulbien

qcy a19v.L



“elURUR pue [3eJS| ‘Uoges) ‘(‘day "waq) obuoo ‘puellazims ‘Isunig ‘eljelisny ale 9T UWN|0d Ul S11INQ "puejal] pue (‘day "waq) obuo) ‘puelsziimg
‘launig aJe GT UWwnjod Ul S1BIINO "A|aA1nadsal ‘|ans] 9%T PUe G ‘0T aU) Je 90URdIUBIS 310UBP xxx PUB 4y ‘x'S3SAYIUBIEd Ul Jeadde siouia prepuels 1snqoy (0T0Z ‘aUIAST pue quny-dnbiiwag oag woly) dao JaA0 suoinlisul [eloueul yueq
-Uou Jayjo pue syueq Asuow Jisodap Aq 31paJd areAlid sjuasaidal pa.d areALld (TTOZ “1e 18 [191091 Ul) (666T) |e 18 BHOd B WOoJy awod sajqerien uiblio [efa ‘| xipuaddy ul punoy aq ued sajgerseA sy Jo SUOINULSP dUL 'STO YIM pajewniss
aJe suoissalfial || "SUOITeIapISUOD 8dedS 10} PARIILIO SI YDIYM ‘W) JUBISUOD B BPN|OUI SUOIIBLUNSS BUL "8SIMIBLIO Pale)s Ssajun ‘G00Z-T86T porad ay) Jeno abelane ay) Jussaidas sajgeLieA By L '9ZIS JuBWUIBAOB SI a|qelieA Juspuadaq : sa10N

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 13Ul PBPN|IXa 40 1583 HUBIS
TL°0 7.0 19°0 690 2L0 89°0 1.0 69°0 69°0 79°0 G0 690 69°0 190 89°0 69°0 “1)SUI PapN|OXa 4O , ¥ |ened
€L 9. 08 08 95 6. 08 6. 08 6. 1l 6. 08 6. 08 08 SUOITBAIBSCO 4O JaquINN
18°0 €80 6.0 6.0 780 6.0 18°0 80 6.0 280 G680 80 180 80 6.0 6.0 s
(z1) (LeT) () (€00) (50°0) (182 (Tt (sT0) (eg0) (200 (6£°0) (T0°0) SoGRLIEA [011U0D
¥8€°0 9170 ¥29°0- 6000  x«bOT'0  ¥8ET- 980  [20T'0] «9/2°0-  [80°0- ~xx86T°0- €250~  €00°0- :
(ezm)  (6v'D) (7)) (69°T) (€2 (21) (LeT) (es'T) (or1) (87'T) (82'1) (ST (91) (217 (991) (211
666'0-  L9/°0 808'T- 89G'T- €780~ 6Y8T-  87E0 6650 20T GET'0- L¥8°0 9.0~  29ST-  ZeTe  €vLT- 1281 1paId aYeALd
(ev0)  (wr0) (67°0) (97°0) (z5°0) (87°0) ((440) (67°0) (87°0) (87°0) (zv0) (67°0) (85°0) (g0 (67°0) (87°0) 00 UBlABUIPURIS pue UeW I
12°0- 120 v120- 16T°0- 29T°0- v20-  LET0-  6.T0-  ¥lZ0- 20 ¥.00- 0 9g7°0-  T8S0-  T9Z0-  ¢GZ0- X (4eak [emiur) 8z1s JuBLILIBAOD
(ev0)  (ev0) (87°0) (ov°0) (6v°0) (8r'0)  (bv0)  (6v°0) (8v0)  (L¥0) (cv0) (6v'0)  (85°0) (6v'0)  (8r0)  (8t0) 8p0D [e12J3WWO0D Youal4
€0~ TCE0 96€°0- €280 ¥82°0 G9E'0-  90€0-  €8€0-  96€0- G50~ ¥SE0-  90V'0-  vOVO-  E¥SO- 170 96€°0- X (Jeak [eniun) az1s JUBWIUIBA0D)
(ev'0)  (w+0) (50) (2v°0) (5°0) (6v'0) (70 (5°0) (6v°0) (8v°0) (¢v0) (50) (65°0) (50) (6v'0)  (670) Me uowwod ysijbuz
¥S€'0-  89€°0- 1550 eLv0- yeyo- ¥50- L0V°0-  9950-  6¥S0-  9TS0-  6/£0- 860~ ¥.S0- G290~ 29S50- TSSO~ X (Jeak [eniun) azis JUsWUIBA0D
(tes) (€9 (6'9) (15°9) (S0'9) (98'5) (6€'5) (eT9) (z8'9) (68'S) (tz'9) (509) (zr2) (z19) (€8'5) (28'9) 3p0D [e12J8WWOoD
6T'E v18C Wl 60 9T €02 99T'T 1120 25T G290 €810 ¥0L°0 60€T €8¢ 8072 1052 UBIABUIPUEIS PUB UBWIDD
(G6v)  (209) (26°9) (5z'9) (12°9) (e5°9) (50°9) (829) (67°9) (55°9) (esv) (r29) (889) (89) (¥5°9) (€5°9)
9Ty 968°€ 8ev'y G95°€ G60°€ G86°¢ [ATA 185°€ L0V 126y S6ZY 822y LETY 1029 9IS A Al 3p0D [e12J3WWO0D Youal4
wTs)  (91°9) (66'S) (Lr's) (209) (16°9) (C2%)] (16°9) (v6°9) (8°9) (98%) (TT°9) (6T°2) (¥1°9) (L6'9) (56°9)
'S 9v9'G 1878 115, 66€9 £vS'8 G18'G SrT'8 205'8 wel 28L'S 869'8 602'8 828'8 159'8 9678 MET Uowwo ystibuz
(ev'0)  (ev0) (87°0) (sv°0) (6v°0) o) ro)  (8v0) (o) (o) (cv0) (6v'0)  (85°0) (6v'0)  (8r0)  (sv0)
%x068'0 %x206'0  ¥x886'0  xx2C60 %6060  xx[60 xxG/8'0 xxCL60 xxG86'0 xxPV60 xxV/80 xxI860 G860 xxB/0T xx900T «x/860  (JBOA [enIUI) 8ZIS JUBILIBAOD
(600)  (200) (200) (£00) (zr0) (£00) (80°0) (80°0) (200) (80°0) (200) (80°0) (80°0) (80°0) (200) (200)
GT00- 200~ 1200 1000 8700 2000 €800~ 2200 GT00 200" v0°0- 2600 £60°0 €00 6200 1200 uonewoy [endes paxiy ssoi9
(zo0)  (z00) (z0°0) (20°0) (€0°0) (z0°0) (20°0) (z00) (z00) (z00) (z00) (z0°0) (z00) (z00) (z0°0) (z0°0)
22700 xxV€00 2700 1200 2600 ITO0  «G€00  TT00 6T0°0 6T00  %x6800 6000  xGEOO €00 9100 1100 juswW||04ud 00yds A1epuodss
(50)  (8v0) (¥9°0) (990) (88°0) (59°0) (v7°0) (€90) (59°0) (9°0) (sv°0) (190) (v20) (99°0) (€90) (€90)
1290 .0 wEVET  xx9/ET 8/8°0 *+GET V090  xxCO'T  +8/2T xxT9ET 6680  xxbTV'T xxx866T 60T  xxT9ET xxlVET (+eaA remur) od d@o u
s|enpisay Awwnp Awwnp 1SNJ] [BUOS  AWIOUOJD  $32IN0SAL Auojod (anjen  Aoesoowsp  S1O1ju0d  Aduepoadxs  (uolepul
@000 PaZ1uspnlS BIARBUIPURIS ao3ao Lwa‘_wﬁc_ Mopeys |eanyeN spmue ®© JaNBN .3 :o_m__wm ‘uonnisul  Jo JsquinN il +.3 ul peiL
9T qT T €T 43 T 0T 6 8 L 9 S 14 € 4 T

9715 JUBLILIBAOS) :3felS 18114 "SJUBLUINIISUI S 9ZIS JUBLILIBA0B JO sanfeA [enjul pue suiblio [efa) Buisn STSz

2CV 219v1



a.e SUOISSaIBal || SUOIIRIBPISU0I 3edS 10§ PARIWO SI YOIYM ‘LIS JUBISUOD B 3PNJOUI SUOIIBWIISS 8U | "8SIMIBLI0 Palels Ssa|un ‘G00Z-T86T poriad ay) Jano abelane ay Jussaidal sajqerien ay | -

‘BWBURd pue |arIS] ‘Uoges) ‘(‘day "waq) 0Bu09 ‘puelIaziIMS ‘1aunig ‘eljesiSny aJe 9T UWN|0I Ul SJa1jINQ "puejal] pue (‘day ‘waq) obuo) ‘puelsziims
‘launig aJe GT Uwn|od ul SIINQO "AjaAnoadsal ‘[aAd] 9T pue G ‘0T U} 1e 80UBIIIUBIS 9J0USP xxx PUB xx ‘x'SOSBLIUAIEd U1 Jeadde si0u1a prepuels 1snqoy "(0TOZ ‘BUIAsT pue ‘Juny-3nBliwag ‘Yo9ag Woly) dao J9A0 SUONNISUI [e1duBUl Yueq
-uou Jaylo pue syueq Asuow ysodap Aq 31pald a1eald syuasaidal 11paid areAlld (TT0Z “'1e 18 1181091 ul) (666T) |e 18 BHOd BT WOy awod sajgerieA uiblio [eba *| xipuaddy ur punoy aq ued sajgelteA ay} JO SUOIHULSP 3YL 'S0 YIM pajewnss

1[enb Aoe1oneainq st a|getieA Juspusdaq : sa10N

100 000 100 000 100 000 000 100 000 0T0 000 000 000 €00 000 000 "1Ul PapN[oXa 0 158} “HIUBIS
6T°0 120 6T°0 G20 120 6T0 920 220 120 ST0 €20 120 120 870 920 220 “11sU1 PapN|IXa JO . ¥ [efiied
€l 9. 08 08 95 6. 08 6. 08 6. Ll 6. 08 6. 08 08 SUONBAIBSTO 4O JaquINN
v2°0 €L°0 9.0 18°0 280 6.0 110 L0 9.0 8.0 110 8.0 9.0 9.0 8.0 9.0 '
(€2°0) (s2°0) (69°0) (100) (10°0) (€5°0) (81°0) (€0°0) (200) (z00) (60°0) (0)
. B N 3 3 ) ) ) . . ) . . S9|gelten |ouod
T90'0-  xxx9V0T  9E€'0  »xxT20°0- xx.T0°0- €080 80T'0  [0900] 2S00 xxxPb20 TO00  TSO0-  xxG00°0-
(teo) (620 (Lz'0) (e2°0) (5€°0) (1€°0) (Lzo) (szo)  (620)  (€20) (£2°0) (szo) (zo) (zo) (w20 (Lz'0)
xL'0 xl6V0  xL0S0 6970 *x€L°0 v1€°0 GT0  x[090  xG8V'0  xxxG9'0 xxELG0 xx¥890 %8050  8YF0  xxb90 %6050 1pald ajeAlld
(eTo)  (eT°0) (eT0) (80°0) 10 (zT0) (zr0) (eT0) (eT0) (zT0) (zTr0) (2T 0) (eT'0) (zT0) 10 (eT0) 00 UBIABUIPUBIS pUE LRI
6500 8700 G500 1€0°0- 890°0 9€0°0 €600 L¥00 6700 8£0°0 7500 6500 2500 L£0°0 L€0°0 2600 X (Jeak |eniur) 8z1s UBILIBAOD
(eT0) (eT°0) (eT°0) (80°0) (€T0) (zT0) (zT0) (€T°0) (eT°0) (zT0) (zT0) (zT0) (€T°0) (zT°0) (¥1°0) (eT°0) 9poD [el2J3WWOY Yaual4
2.00 9S00 1500 T70°0- 890°0 €€0°0 00 €v0'0 1500 750°0 9500 1500 1500 €v0°0 v€0°0 LS00 X (Jeak |eniur) 8z1S WBWIUIBAOD
(eT0) (eT0) (eT0) (80°0) 10 (zT0) (cro)  (ro) (eto)  (2T0) (zTo) (zro) (ero)  (ro)  (T0) (€T°0) MeT] uowwod ystjbug
00 6200 €€0°0 2.0°0- 9700 9700 6000 2200 €€0°0 100 8T0°0 T€0°0 €€0°0 ¥20°0 G000 €60'0 X (Yeak [eniur) azIs JUBWUIAA0D
() @ (erm (86°0) (68'T) (29'1) (o1) (21 (erT) (6T (291) (9917) (srT1)  (69T)  (#8°7T) (trm) 3p0D [e12J3WIWO0D
100-  6¥T°0 €500 G790 ¥60°0- 2220 Z1e0 €200 G600 9¥T0- €920  T920- 6600 92’0  S900- 1600 UBIABUIPUBIS PUE UBLLIRD
(291)  (297) (89°T) (560 (z8'1) (85'1) (291 (89°T) (69°T) (65°T) (85°T) (19°7) (69°T) (S91) (z8'71) (291)
86,0~ 650~ ¥65°0- 8850 9.%°0- 2€T0-  16€0-  9/20-  6650- /250~ T2LO- 110 €650~  Svy0-  TLFO-  S6S0- 8p0D [e123WWI0D Youal4
(2r1) (V)] (69°1T) (26°0) (871) (65°1) (€971) (69°7) (127) (28°71) (1) (z971) (127) (99°7) (¥8'1) (89°71)
vT°0 79€°0 GZe0 «TG9'T 1270 v15°0 8920 829°0 ¥2€0 129°0 2340) 9T'0 GZe0 2LE0 €850 €260 MeT] uowwod ystifuz
(eT0) (eT0) (eT0) (80°0) €10 (zT0) (zT0) (eT0) (€10 (zT0) (EA0)] (zT0) (eT0) (zT0) 10 (eT0)
0’0~ 8200~ 620°0- 6500 ¥50°0- 9T0'0-  TIOO-  G200- 6200  T200- 2200~ €00 6200~ 6100 2000  620°0- (1eaA [eniur) 821s JUBWILIBAOD
(zoo)  (z00) (z00) (z00) (z00) (z00) (z00) (z00) (200) (z00) (z00) (20°0) (z00) (200 (z00) (z00)
G000~ 6000 8000 1200 1000 €000~ 9200 ST0°0 8000 €200 200 8000 8000 ¥00°0 2200 8000 uonew.oy [eyded paxiy sso19
(T0°0) (0 ()] ()] (to0) (0 ()] ()] (0) (0 ()] (0 ()] (0) (0) (0)
9000 9000 9000 T000  xxxGT00  S00°0 €000 ¥00°0 1000 €000 2000 ¥00°0 9000 1000 ¥00°0 9000 UBWI|01Ud |00Ys Arepuodss
(et0) (tT°0) (T0) (80°0) (sT°0) (To) (T0) (60°0) (T (60°0) (1T°0) (60°0) (zT0) (T°0) (60°0) (T0)
%x882°0 xxxVCE€0 xxxETE0  xxx992°0  €9T0  xxGGC0 xxxGEV'0 xxx60E0 x%xG0E'0 xxxVEE0D xxxBTE0 xxxV/E0 xx80E0 xxx962°0 xxxIVED x»xxETE0 (+eak remur) od d@o U7
sienpisay Awwnp Awwnp JSNJI} [BUOS  AWOU0I3  $3IIN0SAI Auo|09 (anpen  Aoesoowsp  spIu0d  Aouepoadxa  (uonepul
asa000 apmine] apel |
paziiuspms elABUIPURIS D30 BELIE] MOpeYS |ednieN eJanaN -d) uoibijgy "uonninsul 4o JaquinN Cit| +T) U7

9T

ST

14

€T

(43

T

0t

6

8

L

9

S

14

€

Aujenb Adeioneaing :a6els 15114 “S)UBUNIISUL SE ZIS JUsWUISA0B JO sanfeA [enul pue suiblio [ebs Buisn S1Sz

pcy 219vL



“eueURd pue |aels| ‘uoges ‘(‘dey "waq) 0Bu0D ‘puelaZIMS ‘1aunig ‘eljeJiSNy aJe 9T UWN|0d Ul SI3NINO “puejal] pue (‘day ‘wag) obuo) ‘pueiazims ‘lsunig ale GT uwnjod
U1 s131INO “A|aAnadsal ‘[aAs] %T PUe G ‘0T dY} Je 90UBIIIUBIS J0USP xxx PUE sy ‘x'S3SBYIUAIEd UI Jeadde Si0418 prepuels 1snqoy “(0TOZ ‘BuInaT pue ‘Juny-dnbaiwaqg Y099 Wwoly) dao J8A0 SUOINIISUL [eI9UBUL) YUBQ-UOU JBYI0 PUE SHUeQ
Kauow nsodap Aq 11pasd arenrid syuasaidal 11paid arenlld “(TTOZ e 19 (191091 ul) (666T) [ 12 BHOd B WoJlj awod sajgerien uibiio [efa | xipuaddy ul punoy ag ued sajqerieA ay) 4O SUOIIUISP dYL ‘SO YNM palewlss ale suolssalbal ||y
*SUOITRJIPISU0D 90BdS J0J PAIHILLO SI YIIYM ‘WIS) JUBISUOD B 3PNJOUI SUOITRWISA BY | "aSIMIBUIO Pajels Ssajun ‘G00z-T86T poliad ay) Jano abelane ay) Juasaidas sajgerien ay L "ANfenb Aoesoneaing X azis Juawiulanob si ajqelren Juspuadaq : s210N

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 "1U1 PapN|oXa 40 1581 “HubIS
G50 850 250 850 650 950 150 850 950 90 090 09°0 G50 €50 190 150 "11sUl papn|axae 4O . ¥ [efiied
€l 9. 08 08 95 6. 08 6. 08 6. Ll 6. 08 6. 08 08 SUOIRAIBSTO JO JaqUINN
780 80 780 180 68°0 680 80 980 80 980 98'0 180 78°0 780 680 ¥8'0 '
(96'2) (6T1°9) (eg'11)  (¥T0) (610) (g601)  (68°€) (9v°0) (eT) (e0) (er1)  (¥00) So]GRLIEA [01U0D
2L0°0-  xxx8L68T  TVT'6  «xlSE0- 200" 1.7 v80'e  [6G€0] 820  xxxIVCV 6180~ V0T~ xx6600- ‘
(2e2)  (86'9) (L) (sT2) (81°2) (¥0'8) (61:2) (6£'9) (z6°2) (80°2) (¥6'9) (€59) (6v°2) (59°2) (269) (89°2)

7’6 G209 2UTE 200°¢- G9T'0T 760 197 98.°L viv'Z  90Z0T  «6/8TT  6EV6 T19°€ L9V'T 188'G viT'E UPalo 9eALId
(1s1)  (S°71) (297) (86°1) (67'1) (89°71) (z971) (59°7) (€971) (99°71) (zs'1) (2971) (2971) (65°1) (S271) (19°7) 0D UBIABUIPUBIS pUE UBWIDD
v98'T Y91 80L'T 50Z°0 86T°C Gr'T ¥29'T veLT G29'T Y0L'T 152 £86'T YELT 68T'T 96€'T v0L'T X (feak [eniur) 8z1s JuswWuIaA0D
(esT)  (s8T) (o1 (L671) (zs1) (99°7) (ton)  (91)  (19T)  (€9T) (1T (59°7) (o1 (9s1) (LD (o1) 8p0D [e123WWO0D Youal4
8180 IS0 €20 Lr'T- €060 780°0- 8920 ¥00°0 62€0 8220 1570 90€°0 GIe0  v¥20-  ISTO0- €60 X (Jeak [eniur) 8z1S JUBWUIBAOD
(91) (85°T) #91) (t02) (9s1) (V)] (#91) (991) ¥971) (89°1) #ST) (99 1) (69°T) (85°T) 8.71) (z9'1) Mg uowwod ystifuz
1710 €10 80€°0- 112 2EV°0 85°0- 8010~ 90~ €0€'0-  2./0-  1900-  SZv’0-  ¥SE0-  609°0-  T680-  80€0- X (4eak [emiul) 8z1S JUBLUILIBAOD

(se61) (e1'6T)  (ev'02) (sz°€2) (26'6T) (g0z) (tooz) (srer) (9102) (ever)  (s8r81)  (S6'6T)  (ST02) (226T) (2r02)  (10°02) 3p0D [e12J3WIWOD
G6'0T-  T€98-  ZI6CI- L18°C /82°8T-  8GL0T- T¥6TT- T98T- /SLCT- GOE€Z- T9T'8C- LOvpe- 9ST'ST-  61GZ-  90T9T- /987l UBIABUIPUBIS PUE UBLLIRD
(so91)  (2€791) (2'91) (8'12) (1) (6891) (8991) (16'9T)  (9291) (8291)  (e26T)  (2891) (8291) (Tr9r) (T¥'81)  (8S91)
2L9- 9lTE 2951 €06'6T LTy veSy  L€L°0-  S09F  689T- 6990 9967~  66€£'G-  8S6°T-  69TG 6660  29S9T- 8p0D [e123WW0D Youal4
(wret)  wen)  (96°L1) (96'22) (e681)  (8z8r) (1821) (er8r)  (ergr)  (sr81)  (2291)  (S9z1)  (r8r)  (Sem)  (896T)  (e8°LT)
LJ0€T  €68°2T  €9T0Z  «xE¥Zvy  SGITET  G62'€Z  202C  €L6'9Z  €8T°02 9280z  986'€T  [2L/T  TI96T  €9S°TZ €566  T9T°0Z Mg uowwod ystbuz
(51) (15T (28T (96°7) 1) (2971 (28T (o1) (871 (65°T) (A7) (291 (291 (18°71) (€11 (9sT)
2660 GETT Er'T GEO'E 918°0 V9T 15T TIST ST 8TeT €eTT 07T 62r'T 6611 €102 VT (1eaf [eniur) 8z1s JUBWILIBAOD
(ov'0)  (ev0) (2€0) (eg0) (65°0) (92°0) (6£°0) (L£0) (L£0) (82°0) (8€°0) (92°0) (8€°0) (17°0) (6£0) (2€0)
650~ 80€0- 1220 €TI0 6570 70 GST'0-  8S00-  S¥Z0-  9YTO-  2LT0-  G6T0-  6800-  Z2v0- 9900  /2Z0- uofewo} [endes paxiy ssoi9
(eztro)  (10) (T°0) (60°0) (TT0) (60°0) (T°0) (60°0) (T'0) (80°0) (60°0) (60°0) (T°0) (TT0) (60°0) (T°0)
6120  «96T0  «T9T0 900 £xx98€°0  GETO 0] 6,00  %/9T0  ZITO GET'0 9800  xG6T0 6020 zT0 *T9T°0 1UBW|[0JUB |00YDS Arepu0dss
(o) (2o (czzo) (T2 (72 (5e2) (ze2) 12 (ze2) (¥02) (602) (¥6'T) (e€2) (e5°2) (802) (22
#x/G8'G xxxlT8'9 xxxVEC'8 xxx€8EL  9/6'C  xxx87L xxxOVL'8 xxx8GE8 xxxT0'8 xxxll88 xxxV069 xxxVIG6 xxxGBY'6 xxxV0EL xxx8T6'8 xxxGET'Q (+eaA remur) od d@o U7
sienpisay Awwnp Awwnp JSNJ} [eUOS  AWOUO3  $8IIN0SAI Auo|09 (anpen  Aoesoowsp  spIu0d  Aoueoadxa  (uonepul
asa000 apmine] apel
paziuapniS elAeUIPUBIS an3ao BELIE] Mopeys eanyeN eJanaN  -d) uoibijey "uonninsul 4o JaquinN Il +T) U7

9T

ST

143

€T

ct

T

[0

6

8

L

9

S

14

€

Aiend Adeioneaing X azIS JUBWUIBA0S) :abels 1S114 "SIUaLNIISUI Se aZIS JUsWUIBA0D Jo sanjeA [einiul pue suibuio [ebs) Buisn SISz

Ty 219V

10



‘111 X1puaddy ui sieadde sa1unod Jo ajdwes ay| “ewreued pue uoges ‘(‘day ‘waq@) obuo ‘eulyD ‘1aunig ‘elfensny ‘sejesiug qelyy payiun are 9T uwnjod
Ul SIBIINO "Bweued pue puejal] ‘uoges ‘(‘day ‘waq) obuo)d ‘eulyd ‘1eunig ale GT UWN|0d Ul SIBIINO "A|9AI0adsal ‘[aA3] %T PUe G ‘0T Y} Je d2URIIHIUBIS BJ0USP xxx PUB xyx ‘x'SBSBYIUSIRd Ul Jeadde siou1a plepuels 1sngoy ‘| Xipuaddy
Ul punoj aq Ued Sa|geLIeA 8y} Jo suoniulep ayL “paijdde sI uo128.1i02 ajdwes [[ewS "SenjeA [erul JIay) aJe sjuswnisul ayl pue ‘Aljend “Ing x azi1s'A09) pue Alfend) Adeoneaing ‘azis JUSWUIBAOS) 8Je S3|qeLieA snousbopus ayl "STSZ yim
palewlss aJe suolssalfial || 'SuoeIapISU0d 89eds 10y PSTILUO SI YIIYM ‘UWiIS) JUBISUOD B SPN|OUl SUOITBLUIISS UL "8SIMIBUI0 Palels Ssajun ‘G00z-T86T Poliad ay Jano abelane ayj Jussaidal sajgelten ay L yimoib si ajqerieA Juspuadaq : sa7oN

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 Ul PAPNIIXa 4O 3583 “HIUBIS
€80 ¥8°0 €0 0.0 78°0 2.0 9.0 €L0 GL0 0.0 780 G0 G0 €L0 9.0 9.0 “11sUl papN|oxa Jo . ¥ [efed
Ajpenb “ing X 8z1s'A09) -
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 U1 PapNIOXa 40 1581 “HIublS
€L°0 v20 720 1.0 69°0 0.0 710 720 v20 2.0 G20 G0 G0 €10 G0 G0 41SUl PaPNIOXa 4O . ¥ [eliied
Aifenb Aoesoneaing -
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 ‘13Ul PAPNIOX3 40 1583 “HIublS
G0 G0 790 190 €10 99°0 0.0 G9°0 G590 290 G20 G9'0 G9°0 790 G9°0 99°0 41SUI PaPNIOXa JO . ¥ [eliied
9ZIS JUSWIUIBA0Y) -
:sonsness abels 1sii4
8. [ a8 G8 85 8 a8 8 g8 8 z8 8 g8 €8 G8 G8 SUOIIeAIBS]O JO J3qUINN
190 99°0 650 190 290 290 99'0 99°0 19°0 09°0 79°0 650 0.0 090 650 650 - pasaen
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 1S3} UOHRIRNUBPLIBPUN
Am.e 8_\_.9 am..: ao._e :o.e. @@_9. :m_.e L6zal ao.o.v E.e Qo.ov. @..e :o_.ov SoJGBLIEA [0NUOD
19T°0 189°0 Slorard LTO0-  »xxEG0°0- »xxG8V'E G0 8770  6ET0  xxx89T0 9ST0- 1000
(z00) (200 (¥0°0) (€00) (€00) (€00) (€00) (€00) (€00) (€00) (z00) (€00) (€0°0) (€00) (€00) (€00)
£xx90'0 xxx8500 %9900 %1500 xGP00  xxG900  xZS00 6800  xx990°0 xxxI600 #xVS00 xxI800  ZVO0  xx7/00  xxl00  xx690°0 Auenb “ing x 8z1s'A09
(o) (sv0) (€90) (#5°0) (ev'0) (95°0) (6v°0) (¥5°0) (260 (85°0) (¥'0) (95°0) (95°0) (85°0) (02:0)] (85°0)
€/T0- 900 8T'0- GET0- 1900 €920-  6ITO 9500 €120~  T6VO- SYT0- 850 €20  ¥S¥0- 6120  TTZO- Auenb Aoeloneaing
(900) (500 (80°0) (200) (80°0) (80°0) (80°0) (200) (80°0) (80°0) (200) (80°0) (60°0) (80°0) (80°0) (80°0)
,.k.%th.O. %%«.@mN.O. %«,*QN.O. %k.%mNN.Ou *%._”w._”.o. %%%VN.O. %**.vON.O. .«,.«.mh._u.o. .,IIL\VN.O. %«,*mwN.ou *%%mm._“.ou %%%mmm.ou *Ov._”.ou %«,*th.ou %*%wvw.o. %%%V#N.Ou mN_m chEEm>OO
(€00) (e00) (50°0) (500 (500 (500 (500 (¥0°0) (500 (500 (500 (500 (¥0°0) (500 (500 (500
*%*NWH.O *%*MN.—”.O %*%N._HN.O *%*VHN.O .«..«Cs.m”@._ﬂ.o **%HN.O *%*@MN.O *%%N.O .«.**NON.O k.**mON.O **%@NN.O ***N._HN.O %**.VN._”.O **%._HN.O **%HN.O *%*NHN.O CO_HﬁE\_O% _mu_ﬂmo —Umx_h mmO\_O
(too) (100 (10°0) (t0°0) (10°0) (100 (t00) (100) (100 (t00) (t0°0) (T0°0) (10°0) (100) (10°0) (10°0)
#xx8T0'0 %x8T0°0  %xx920'0 +xx€200 G000  +xxG20'0 xxLTO0 xxx8T0°0 xxx920'0 xxxG20'0 xx8T0°0 xxxl200 2000  %xG20°0 xxx920°0 +xx920°0  JUBWI|OIUS [00YOS ATepu0dss
(ot0) (1270 (¥20) (ez’0) (¥z'0) (¥z'0) (zz0) (z0) (v20) (sz°0) (tz°0) (92°0) (czz0) (92°0) (€2°0) (¥2°0)
xx/GV'0" xxxE8G°0- xxxCV8'0- xxx658°0- *xC€9'0"  xxx9E8'0- %9950 xxx9/80" xxx698°0- xxx8T6'0- xxx998'0- xxx/8'0" xxxELE'T- xxxT9L°0- xxxTG8°0- xxx¥V¥8°0- me> _m:_:_v UQ dao ui
s|enpisay Awwnp Awwnp 1SnJ) [euos  AWou0dd  S32IN0Sal Auojod (enfen  Aoesoowsp  S)oIuod  Aosueydadxa  (uonepul
as.000 apmieT] apeiL
paziuapnlS eBIARUIPURDS D30 BELIET] MOpeYS leinieN ®JI9ASN  -d) uoibijay "uonnIsul  Jo JaquinN 3y +T) U

9T

ST

12

€T

41

T

0T

8

L

9

S

14

€

syuawinasul se Ajifenb Agesonealng pue azis Jusawulanob Jo sanjea feniul Buisn S7Sz

bEy 219V

11



*A1annoadsal ‘|ans] 9T PUe G ‘0T 8U 18 80UBDIUBIS B10UBP xxx PUE xx ‘x S3SBUIUSIE Ul 8B SI0118 PIEPUEIS 1SNQOY "BEY 8]GBL Ul SUOISSaBal 0) puodsaliod SUOIeWISs 8y | SN

(sv00) (L¥0°0) (80°0) (90°0) (6v00) (29000 (S00) (z900) (890'0) (180°0) (tv0'0)  (29000) (190'0) (v200) (2000  (690°0)
200- 200~ €00 0 0 200 100 20°0- 200 10 200 900 200 700 €00 €00 ¥ = Aujenb Aoeioneaing
(€00) (1€0°0) (150°0) (#0°0) (ze00)  (sv00)  (ec00)  (2v00)  (Sv00)  (950°0) (€0°0) (wvo0)  (w00)  (6¥00) (8v0°0)  (Sv0°0)
%x80°0- %800 ¥0°0- S0°0- S0°0- ¥0°0- 500 90°0- v0°0- 100 €00 20°0- 200 ¥0°0- ¥0°0- ¥0°0- ¢ = Aijenb Aoeioneaing
(920'0) (9200)  (9€0°0) (¥€0°0) (zvo0)  (2€00) (se00)  (ge00)  (2€00) (ev00)  (se00)  (9e0'0)  (6€0°0)  (8€00)  (TvO'0)  (9€0°0)
*xxVT0" »xxVT°0- »xxTT°0- *xxTT0" *x60°0- *xx1T°0" xxx1'0" *xx1'0" *xxIT0- %800~ *x60°0- *xx1°0" 90°0- #xxxIT'0" xxxTT0- »xxTT°0- I H\C__m:—u >um_o:mw‘_3m_
(820'0) (€000  (250°0) (670°0) (900 (zgo0) (eso0) (9v00) (1500) (es00)  (zso0)  (1s00)  (650°0) (15000  (¥S0'0)  (S0°0)
xxxC 0 xxxC 0 xxx/T°0- xxx/T°0- xxVT°0- xxx/T0" xxxGT°0- xxxVT'0- xxx8T'0- xxx8T0- xxxVT°0- *xxx8T°0- *x1'0- xxx8T°0- xxx8T°0- xxx8T°0- 1= \ﬁ__ms_u >um_osmw‘_3m
(2500) (ss00)  (180°0) (€20°0) (€800)  (£200) (92000 (8900)  (9200) (92000 (2000 (92000 (980°0)  (2200) (22000  (SL0°0)
*xx9C'0" xxx9C°0- *»xxVC' 0" xxxCC 0~ *x8T°0- *xxVC' 0" *xxC 0" *x8T°0- xxxVC0  xxxlC0- *xxC 0" *xx9C'0- *ST'0- *xx9C'0"  *xxxGC°0"  xxxVC'0- 0= \ﬁ__mj_u >Um‘_osmw‘_3m

91

ST

14

€T

et

T

0t

6

8 L

9

S

14

€

4

T

Arenb Jo39ss 21j1gnd uo Buipuadap Yyimoih uo azis Juswiulanoh Jo s10a)e [eulbreiy

qcy 219v.L

12



‘eWeURd pue uoges (‘day ‘waq) obuo) ‘eulyd ‘1sunig ‘elfensny ‘ssleliwg gely palun aJe 9T uwinjod ul SIaljINQ ‘eweurd pue puejall ‘uoges ‘(‘dey ‘waq) obuod

“eUIYD ‘18UNIg aJe GT UWN|0D Ul SIBIINO “A|8A108dSal ‘|8A8] %T Pue G ‘0T Y} 18 80UBDIIUBIS BJ0USP xxx PUB xx ‘x'S8SBLIUSIE UL Jeadde sious piepuess 1snqoy | X1puaddy Ul punoy aq Ued Sa|qeLIeA au 40 SUOIIULAP 3U1 "STTO YHM palewnss
aJe sUoISsaIBal ||y SUOITRIBPISU0D 0BdS 10} PEIILIO SI YOIUM ‘LUIS) JUBISUOD © 8PN|OUl SUOIBLUNSS BY | "8SIMIBYI0 Palels ssajun ‘G00Z-T86T powad ayi Jano abeane ayy Jussaldal Sa|qelIBA 8y L “8ZIS JUBWUIBAOB sI aqelieA uspuadaq : sa10N

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 Ul Papn|oxe J0 159} “HIUBIS
G0 GL0 ¥9°0 190 €0 99°0 0.0 590 G9°0 290 6.0 G590 G9°'0 ¥9°0 S9°0 99°0 “sul Papnjoxa 4oy [enied
8. 6. g8 g8 85 8 a8 8 g8 8 28 8 a8 €8 g8 68 SUOIIBAISSCO JO JBQUINN
280 280 9.0 9.0 ¥8°0 G0 6.0 9.0 9.0 8.0 €80 9.0 110 9.0 G0 G0 s
(€8°0) (1e'71) (99°€) (€0°0) (50°0) (se2) (62°0) ¥T°0) (Lz0) (90°0) (62°0) (10°0)
5 . . ) . . ) . ) . ) N ) S3|qelleA j0uod
*xBYL'T Gl6'T- 9/20- 9200  xxCIT0 2260~ €120  [L0T0]  «T220-  20T0- x«¥9T°0- L2VO-  TOOO
(z00) (z00) (#0°0) (#0°0) (¥0°0) (¥0°0) (€0°0) (#0°0) (¥0°0) (#0°0) (z0°0) (¥0°0) (¥0°0) (¥0°0) (¥0°0) (¥0°0)
1200 €200 620°0- 2000 9£0°'0 2100 €000  TZ00-  8I00-  ££0°0- ¥20'0 9200~ ¥00'0-  TZ00-  9T0°0-  9T0°0- @A [emur) Afenb ing X 815’09
(ov'0)  (s0) (62°0) (2°0) (55°0) (2L°0) (65°0) (eL0) (820 (L°0) (Lr0) (620 (€0 (9270 (720 (9170
99€°0 G820 180T 128°0 1190 G00'T 5080 ¥S0'T L16°0 GST'T 7v€0 [STAm 1590 7060 ¥16°0 €26'0  (+eak femur) Aujenb Aoeioneaing
(so0)  (s00) (90°0) (s0°0) (80°0) (90°0) (90°0) (90°0) (90°0) (200) (500 (90°0) (90°0) (s0°0) (900 (90°0)
£xx87G0 %xx87G0  %xxBG0  xxxBGG0  xxxlTG0  xxx9.G0 xxxIPG0 xxxV/G0 x¥xGLG0 ¥%x89G°0 xxxCG0 xxxT8G0 xxaxVEG0 xxx69G0 xxxELG0 xxx9/G°0  (feah [enjur) 8z1s WawuIsnon
(£0°0) (90°0) (90°0) (90°0) (60°0) (90°0) (90°0) (90°0) (90°0) (£0°0) (90°0) (90°0) (90°0) (20°0) (90°0) (90°0)
9,00~ 2.0°0- TY0°0- 250°0- 80T 0 9200-  TOT'0-  GE00-  TSO0- 80°0- 190°0-  1€0°0- /€00 S60°0-  L¥O'O-  Sv0OO- uonewioy [eydes paxiy ssoi9
(too)  (t00) (t00) (to0) (200) (t00) (T0°0) (t00) (T0°0) (z00) (T0°0) (t0°0) (z00) (z00) (10°0) (t00)
*xx7V0'0 %xx/E00  T20°0 *x€€0°0 1200 xG20'0  xxxEV00 2200 €200 %8200 xxxGPO0  6T00  xxP0'0  xxEE00 €200 €200 juaW||04ua 0oyds Arepuodss
(#0) (¥€°0) (17°0) (ev'0) (€5°0) (tv0) (ec0)  (ev0) (€2200) B (1 400)] (62°0) (ev0) (15°0) (sv°0) (T7°0) (tv'0)
ST0- 1€0°0 9ey'0 1250 9120 YPy0 9210 ¥2S0 ¥6€°0 8250 ¥€Z°0 86V°0  x6¥60  T¥Z0 9zv'0 9ey°0 (+eah fenur) od 4@o U
s[enpisay Awwnp Awwnp 1SnJ) [euos  AWoOU028  S3JIN0SAI Auojod (anjen  Aoesoowsp  S1IpU0d  Adueloadxs  (uonepsul
@s21003 paziuspnlS eIABUIpURIS ao3ao J_wﬁrwyc_ Mmopeys |eanieN spmuen BENEIN] .5 co_@__ww_ ‘uonnisul  Jo JsquinN il +.S ul dpeiL

91

ST

T

€T

et

T

[

8

L

9

S

14

€

9Z1S JUBWUIBN0D

:abe1s 15414 “sjuawinisul se Alifenb Aoeioneaing pue azis Juswiulanob Jo sanfe [eniul buisn SISz

26V 219V

13



“ewreued pue uoges (‘day ‘wa@) obuo) ‘euly) ‘1lBunig ‘elfensny ‘saediwg gqedy paliun aJe 9T UWN|od ul SIBIINQ “Bweued pue pueal] ‘uoges ‘(‘dey ‘waq) obuo)d
‘eulyD ‘1unig aJse GT Uwn|od ul SIBIINO "A|oA110adsal ‘|aAd] 9T PUe § ‘0T dY) Je 90URDIHIUBIS 810UBP sy PUB xx ‘x'SBSBUIUSIR UL Jeadde 1018 pJepuels 1snqoy °| Xipuaddy ul punoy aq ued Ss|qerteA sy Jo SUOINULSP 8y L ‘SO YUM pajewss
a1k suoIssalfial || 'SUOITeIapISU0d 89eds 10) PSIILUO SI YIIYM ‘WiIS) JUBISUOD B BPNJOUI SUOITBLUIISS UL "8SIMISYI0 Palels Ssajun ‘S002-T86T PoLiad ay) Jano abesane ay) Jussaidal sajqerieA ay L Aljenb Aoeioneaing si ajqeLieA Juspusdaq : saroN

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 U1 PapN|aXa J0 153} ‘JIUBIS
€0 7.0 720 1.0 690 0.0 7.0 7.0 720 2.0 G20 G0 G0 €.0 G0 G0 “11sUl papNjoxa Jo , ¥ [ened
8. 6. S8 g8 85 8 g8 8 g8 8 z8 8 G8 €8 g8 g8 SUOIBAI3SCO JO JaquINN
060 06'0 060 260 060 060 16°0 060 06'0 16°0 16°0 16'0 060 060 060 060 '
:.e aﬂ.e amue a.v s_v am_.e ao._ov . Qo.e @o.e. Qo.e @o_.e a.v SoIGELIEA [011U0D
180°0- xxxVG0 80 ¥00'0- 9000 2LT0 8000 [G200] «xl80'0 xxxGET'0  ¥00°0 €000  T000-
(0) (0 (0) (0 (10°0) (0) ()] (t00) (0 ()] ()] (0 (0) (0) ()] (0
100 xxT00 *xT0°0 000 1000 %6000 %8000 2000  xB000 8000  x800'0 8000 %6000  x6000  x8000  xx600°0 @A [eniur) Aujenb “ing x 8zis'A0D
(T°0) (T0) (60°0) (80°0) (TT°0) (60°0) (60°0) (T°0) (60°0) (60°0) (T°0) (60°0) (60°0) (60°0) (60°0) (60°0)
229GV 0 %xxGGV'0  xxxlSP0  xxxl870  xxxlVG 0 xxxBVV0 xxx997'0 xxxl8V'0 xxxBGV0 xxxVGV0 xxxVGV'0 xxxZOV0 xxxGOV'0 xxxOV'0  xxxlV'0  xxx6G°0 (S04 [RRIUY) Alfenb Aoesonesing
(too) (100 (100) (100) (200) (100) (10°0) (100) (10°0) (100) (10°0) (100) (10°0) (100) (10°0) (T00)
800°0-  800°0- 800°0- €00°0- ¥00°0- 800°0-  9000-  9000-  8000-  800°0- €00°0- 900'0- 1000  1000-  ¥000- 8000 (1eah [erun) sz1s JuslUIBA0D
(10°0) (10°0) (10°0) (T0°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0)
6100 %200 2200 xx2¢0°0 2000 £BT00  %xV200  xxT200 %200 xxx920'0 xxx9200 xxT200 «6T00  xT200 #xxEZ00 xx20°0 uorewioy [eyides paxiy ssoi9
(0) (0 (0 (0 (0 (0 (0) (0) (0 (0) ()] (0 (0) (0 ()] (0
%xL000 xxx900'0  xxG00°0 2000 €000  xxG00'0 xP00'0  xxG00'0 xxG000 %000 €000  xxG00'0 %xG00'0 xxG00'0 xxG00'0  xxG000 juaw|jo4ud J0oyas Arepuodag
(£0°0) (90°0) (50°0) (50°0) (80°0) (50°0) (50°0) (50°0) (50°0) (50°0) (50°0) (50°0) (90°0) (20°0) (50°0) (50°0)
200°0- 5000 GE0'0 2100 1100 7€0°0 1900 6€0°0 GE00 2900 9700 8900 7200 1700 8700 GE0'0 (+eah feniur) od 4@o U1
s[enpisay Awwnp Awwnp 1SnJ) [euos  AwoOu0ds  S3IIN0SAI Auojod (anjen  Aoesoowsp  S1oIpU0d  Adueoadxe  (uomepsul
as.o00d apnuje apel|
paziuspnlS eIABUIPUBRIS an3ao BELIE] MOpeys |eanieN eJanaN  -d) uoibijay uonnuisul 4o JaquinN | +T) U
9T GT T €T T T 0T 6 8 L 9 S 14 € 4 T
Aupend Aoeioneaing :abeis 1si14 ‘siuswiniisul se AJjenb Ageioneaing pue azis Juswulanob Jo sanfea feniul Buisn SISz

PEV 21971

14



“eWeurd pue uoges (‘day ‘waq) obuo) ‘eulyd ‘1aunig ‘eljessny ‘ssleliug gedy paliun aJe 9T UWN|od Ul SIBIINQ “eweurd pue puelal| ‘uoges ‘(‘day ‘waq) obuo) ‘eulyd
‘launig ase GT uwnjod ul sI81INO “AJ9A1109dsal ‘|aAs] %T PUe G ‘0T aU} 18 9UBILIUBIS 9J0USP xxx PUB xyx ‘x'S9SAUIUSIEd UI seadde si0413 pJepue)s 1snqoy | Xipuaddy Ul punoy aq Ued sajgetieA ay} 4O SUOIMUIBP dUL ‘SO UHM parewniss ale
SuoIssaIbal | "SUOIIRIaPISUOD 89edS J0) PARHIWIO S| YIIYM ‘W) JUBISUOD B 3PN|oUI SUOITBLIISS 3Y L "8SIMIBUI0 Palels Ssajun ‘S00z-T86T Polad aus Jano afiesane ay) Juasaldal sajqerieA ay L “Anfenb “ing X 8ziS'A09 S| a|qelieA Juspuadaq : s27oN

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 13Ul papn|axae 40 158} “JIUBIS

€80 ¥8°0 €L0 0.0 80 zL0 9,0 €0 SL°0 0.0 ¥8°0 SL0 S0 €L0 9,0 9.0 “13sUl PAPNJOX3 JO . ¥ [ellied

8L 6L a8 a8 85 8 g8 8 a8 8 z8 8 a8 €8 G8 ] SUOIBAISSGO JO JaqUINN

€60 €60 060 060 860 060 06°0 060 06°0 160 €60 060 06°0 060 060 060 '
(#9°€) (es7€) (9¢'8) (60°0) (61°0) (z8'8) (9€72) (ze0) (60'T) (61°0) (1) (z00)

S9|gelieA |0Juo
(669 86TY G969 2100 26T0  T.20 980T  [1900]  8T00  xx1SCT  «bIE0-  SI90-  £200- IGeLBA 104109
(80°0) (80°0) (LT°0) (sT°0) (60°0) (oT°0) (zT70) (sT0) (91°0) (oT°0) (80°0) (21°0) (sT°0) (91°0) (sT°0) (oT°0)
wxx869°0 ¥xx00L°0  wxxlTS0  xxxE€ZG0  xxx8TL0  %x9G0 xxxG6G0 xxxCEG0 x¥x8GG0 xxZ0S0 xxxlB90 wxxlTG0 xxx6G0 xxxTGG0 xxxPVS0 xxx295°0 9A [e1MUI) ANljEND “Ing X 3Z15'A0D
(99°7) (€91T) (90°¢) (582) (297) (862) (1572) (€82 (€672) (¥6°2) (997) (e0€) (8L72) (vL2) (z82) (1872

81,0~ 9260 1€0C 699°T 25.°0 677’ T T 6702 6EV'T 82LT 1501 €68'T 778°0 607’ T 679'T €Sr'T  (1eah remun) Auenb Aoesoneaing
(¥z°0) (¥z'0) (Lz°0) (9z°0) (Lz°0) (Lz0) (2z°0) (9z°0) (8z°0) (9z°0) (ez°0) (8z°0) (Lz°0) (Lz0) (2z°0) (Lz0)
8620 962°0 A} L1770 9/2°0 £8€°0 120 1070 8.€°0 TrE0 £62°0 A4 G820 €L€0 S0 8€'0 (189K fenur) az1s JusWUIA0D
(r20) (¥20) (12°0) (12°0) (62°0) (€20) (¥20) (zz0) (zz0) (92°0) (zz0) (tz°0) (€2°0) (82°0) (12°0) (12°0)
¥70'0-  ¥¥0°0- 6£0°0 ¥0'0 €L€°0- 8200  2.00- 800 8000 ST0'0 ¥80°0 500 120 GE0'0-  §L00 G200 uoyewio4 [e3ides paxiy sso19

(90°0) (50°0) (90°0) (50°0) (90°0) (90°0) (50°0) (50°0) (90°0) (90°0) (50°0) (90°0) (90°0) (20°0) (90°0) (90°0)
¥xx022°0 ¥xxB02°0  xxZVT0  xxlZT0  xTOT'0  wxxBVT0 xxG8T'0 xxBET'0  wxTGT0  xGET0  xxxVBT'0  xGET'0 xxxB8T'0 xx9T'0  wxVPT'0  %xGT0 1UBLU||0JUB |00YDS AIBpUODDS
(ze1) (901) (zs1) (291) (8€'T) (95°T) (81°1) (191) (91) (18'7) (86°0) (€91T) (89°1) (¥8'T) (esT) (esT)

T6T°0 €090 €97°¢ 986'T 9T€0 TLT¢C 66T'T e 650°C 666'C 2080 %9/8°C xLEE'E 11%4 18€°C S9T°C (4eaA remun) od 4@o U
s|enpisay Awwnp Awwnp 1SnJ1 jeuos  AWOU0J3  S3JIN0S3I Auojod (enjen  Aoesoowsp  S1IU0d  Adueloadxs  (uomnepsul
ds»00D apmmne’ . apelL
paznuapnIS BIABUIPURDS  dD3I0 -Jadiayu| mopeys leineN eJanaN  -d) uoibijay -uonnisul 4o JaquinN I +T) U
oT ST T €T 4 T o1 6 8 L 9 S 4 € [ T

Aupend Adesoneaing X 8zIS WaWUIBA09) :abe)s 1si14 syuawnisul se Alijenb Aoeloneaing pue azis JuawuianoB Jo sanfea feniul Buisn STSz
28V 219V

15



2.2. Panel data analysis: System GMM estimator
2.2.1 Panel data analysis: System GMM estimator (I). Baseline results

Thus far, all our empirical results are based on cross-section analysis. We now turn to panel
estimation methods to further test the empirical regularity found above. This exercise is interesting
for at least two reasons: first, panel estimations exploit the temporal variation in the data, thus
improving efficiency; and second, better estimators are available to control for endogeneity by
using lags of the variables as instruments. However, we must note that this constitutes a shift from
the analysis of long-term growth (25-year average) to the analysis of medium-term growth (5-year
averages).

The estimated model is similar to that of the previous section:

growth,, = B, -incomey, ,, + f3, -enrol, , + B, -invest,, + 3, - govsize;, +

+ B -bureaucracy,, + B - govsize-bureaucracy,, + o, + 0, + &, ,

where «; is a set of unobserved country-specific effects (to account for time-invariant country-

specific structural characteristics), 6, is a set of time-specific effects (to account for common

shocks affecting all countries in a given period) and the remaining variables are the same as in
Section 4.1. We have a small T, large N unbalanced panel consisting of 5 periods of 5-year averages
(from 1981-1985 to 2001-2005) and a maximum of 450 observations and 130 countries, depending

on the specification.”®

The difference GMM estimator (Arellano and Bond, 1991) eliminates the Nickel (1981) bias caused
by the correlation between lagged output and country-specific effects and uses previous realizations
of the regressors to instrument for their current values in the first-differenced specification.
However, Arellano and Bover (1995) and Blundell and Bond (1998) show that in the case of
persistent regressors —such as institutional variables— lagged levels of the variables are weak
instruments for the first-differenced regressors. This leads to a fall in precision as well as to biased
coefficients. To overcome these shortcomings, these authors recommend the use of the system

* In the cross-section analysis, we confined ourselves to a sample of 85 countries, for which complete data were
available for the reference model, so that changes in the coefficients across specifications were not driven by substantial
changes in the number of countries included. In contrast, with panel methods we extend the number of countries to a
maximum of 130 for the specification with bureaucracy quality, while the sample rises to 146 countries for the
specification with executive constraints. See Section 2.2.4 of this appendix (Panel data analysis: samples) for the list of
countries considered in each case. A further reason for including more countries in the panel data analysis than in cross-
section regressions is that even though for some of the countries there is no data available for the first two 5-year
periods, there is more data availability for the more recent 5-year periods. Thus, in the cross-section analysis, this would
translate into missing values for some of the countries for which data were not available during the first half of the
period under scrutiny, this being the reason for omitting such countries.
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GMM estimator that utilizes instruments in levels and first-differences to improve in efficiency.

Thus, we will estimate the model using this estimator.

The consistency of the system estimator depends on the validity of the instruments and the absence
of serial correlation of second-order in the first-differenced error term. Therefore, we test these
assumptions using the Hansen test for over-identifying restrictions and the test for second-order
autocorrelation proposed by Arellano and Bond (1991). Failing to reject the null hypotheses of
overall validity of the instruments and absence of second-order serial correlation in the first-

differenced error for the respective tests would give support to the model.

Tables Ada and A4b present the results from the system GMM estimator. In addition to the usual
gmm-style instruments, we use as excluded instruments the population dependency ratio and legal
origin. The former is considered as a determinant (and instrument) of government size

(Angelopoulos ez al., 2008), whereas legal origin acts as an instrument for institutional quality.’

Column 1 shows the reference model where government size has a negative coefficient while the
interaction term has the expected positive sign. Again, the marginal effect of government
consumption depends on the quality level of the public sector. In this case, the marginal effect is no
longer statistically significant when bureaucracy quality is 4. These results differ slightly from those
obtained in cross-sectional regressions, where a score of bureaucracy quality of 2 or 3 was sufficient
to render the marginal effect of government size statistically insignificant. However, these
differences are not surprising since we are analyzing the medium rather than the long term, and the
effect of public sector size may vary from one horizon to another. More specifically, the results
indicate that from values of bureaucracy quality above 3.3 the effect is not significant; so for 20%
of the sample the marginal effects of government size is insignificant. Therefore, for the fraction of
countries with the highest quality in public sector institutions, the size of government does not

affect economic growth.

In columns 2-7 we show that the results are robust to the inclusion of several control variables.®
Column 8 drops OECD members and shows that the results are not driven by rich countries.

Interestingly, Columns 2 to 8 of Table A4b show that the marginal effect of government size is not

> The complete specification of the model is characterized as follows: the endogenous variables are invest,
govsize and the interaction term govsize-bureaucracy, while the remaining variables are predetermined. The
exogenous variables are the period dummies. For the first difference equation, second and previous lags of
endogenous variables and first and previous lags of predetermined variables are used as instruments. For the
level equation, the lagged first-difference of endogenous variables and the first-difference of predetermined
variables are used as instruments. We shall see later that the results are robust to changes in the specification
(Tables A6a and A6b).

® See the motivation for the inclusion of these controls in Section 4.2.
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statistically significant when institutional quality is relatively high (for scores greater than 2 or 3,
depending on the specification). Moreover, it is important to note that the Hansen test for over-
identifying restrictions and the test for second-order serial correlation are not rejected in any

specification, thereby supporting the validity of the model.

Table A4a
Panel data analysis: System GMM estimator (1)

SYSTEM-GMM regressions 1 2 3 4 5 6 7 8
Reference
model Drop OECD
Ln GDP pc 4 -1.235%** -1 504*** -1.146*** -1.337*** -1.357*** -1.465*** -1.369*** -1.01**
(0.37) (0.35) (0.35) (0.36) (0.36) (0.38) (0.37) (0.41)
Secondary school enrollment 0.07***  0.086***  0.07***  0.047** 0.071*** 0.077*** 0.06*** 0.063***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Gross fixed capital formation 0.151**  0.224*** 0.164*** 0.158**  0.158**  0.145**  0.154**  0.168**
(0.07) (0.06) (0.06) (0.06) (0.07) (0.06) (0.07) (0.07)
Government size -0.364*** -0.381*** -0.367*** -0.315*** -0.347*** -0.368*** -0.253** -0.375***
(0.112) (0.12) (0.11) (0.12) (0.12) (0.12) (0.112) (0.12)
Bureaucracy quality -0.551 -0.953 -0.974 -0.612 -0.377 -0.293 -0.437 -0.953
(0.76) (0.67) (0.73) (0.72) (0.76) (0.72) (0.72) (0.87)
Gov.size x Bur. quality 0.078** 0.075* 0.09** 0.081** 0.071* 0.075* 0.063* 0.117**
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.05)
Ln (1+ Life Number of  Natural Institution.
. ; Trade .
inflation) expectancy  conflicts resources  democracy
Control variables
-0.831***  -0.001 0.082 -0.348 0.013 0.127
(0.25) (0.01) (0.06) (0.31) (0.02) (0.09)
Number of observations 450 414 450 450 446 446 418 335
Avrellano-Bond test for AR(2) 0.33 0.19 0.29 0.33 0.35 0.49 0.24 0.93
Hansen test of overid. 0.17 0.11 0.28 0.27 0.20 0.14 0.22 0.38

Notes : Dependent variable is growth. The variables are averages over the 5-year intervals during the period 1981-2005. The coefficients on the
period dummies are not reported for space considerations. The definitions of the variables can be found in the Appendix I. Robust standard errors
are in parentheses. *, ** and *** denote significance at the 10, 5 and 1% level, respectively. All regressions are estimated with the one-step System
GMM estimator using the STATA program xtabond2 (Roodman, 2006). Small sample correction is applied. For the first difference equation,
second and previous lags of endogenous variables and first and previous lags of predetermined variables are used as instruments. For the level
equation, lag first difference of endogenous variables and first difference of predetermined variables are used as instruments. The excluded
instruments are population dependency ratio and legal origin, and the exogenous variables are the period dummies. The endogenous variables are
gross fixed capital formation, government size and gov. size x bureaucracy quality, while the remaining variables are predetermined.

18



Table A4b
Marginal effects of government size on growth depending on public sector quality

SYSTEM-GMM regressions 1 2 3 4 5 6 7 8
Bureaucracy quality =0 -0.36***  -0.38*** -0.37*** -0.31*** .0.35*** .0.37*** -0.25*%* -0.38***
(0.114) (0.116) (0.114) (0.114) (0.116) (0.109) (0.109) (0.117)
Bureaucracy quality =1 -0.29%**  0.31***  -0.28*** -023** 0.28*** -0.20%**  -0.19** -0.26***
(0.084) (0.085) (0.083) (0.086) (0.084) (0.078) (0.082) (0.075)
Bureaucracy quality =2 -0.21*%**  -0.23***  .0.19***  .0.15**  -0.2***  -0.22***  -0.13* -0.14**
(0.064) (0.062) (0.06) (0.066) (0.062) (0.056) (0.065) (0.061)
Bureaucracy quality =3 -0.13**  -0.15** -0.1 -0.07 -0.13** -0.14** -0.06  -0.03
(0.062) (0.06) (0.059) (0.063) (0.06) (0.057) (0.066) (0.088)
Bureaucracy quality = 4 -0.05 -0.08 -0.01 0.01 -0.06 -0.07 0 0.09

(0.08) (0.08)  (0.079) (0.078)  (0.08)  (0.079)  (0.085) (0.133)

Notes : The estimations correspond to regressions in Table Ada. Robust standard errors are in parentheses. *, ** and *** denote significance at the
10, 5 and 1% level, respectively.

2.2.2 Panel data analysis: System GMM estimator (I1). Alternative indicator of public sector

guality: Executive constraints

In the previous paragraph we reported that our baseline result remains unaltered when we employ
the system GMM estimator with our main proxy for public sector quality. We now proceed to check
whether the results are essentially the same with executive constraints as the institutional variable.
With panel data, this proxy for public sector quality is even more appealing because it is an
objective indicator about the institutional features of government, with a very transparent coding
method. This makes it a more suitable measure for accounting for the time series variation in public
sector quality than perception-based indicators, because temporal variation of the indicator better

reflects real changes (Arndt and Oman, 2006).

Tables A5a and A5b replicate the analysis conducted in the previous two tables but with executive
constraints. They provide additional evidence for our main result: the marginal effect of government
size on growth varies with the quality of public sector institutions. Focusing on the reference model,
the marginal effect is not significant for values of executive constraints equal to or greater than 5,
although the precise cut-off varies from one specification to another. The tests of overidentification
and second-order serial correlation are satisfied, except for specification 8, for which the Hansen
overidentification test rejects the null at the 5% level. We conclude that with executive constraints
as an alternative indicator of institutional quality, the message that the paper tries to convey remains

completely unaltered.
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Table A5a

Panel data analysis: System GMM estimator (11). Alternative indicator of public sector quality: Executive constraints

SYSTEM-GMM regressions

1

Reference

2

3

4

5

6

7

model Drop OECD
Ln GDP pc 4 0.161  -1.321*** 0.25 -0.126 0.139 -0.31 0.352 0.489

(0.43) (0.49) (0.42) (0.44) (0.38) (0.45) (0.41) (0.44)
Secondary school enrollment -0.011 0.05** -0.016 -0.045* -0.011 -0.006 -0.012 -0.016

(0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02)
Gross fixed capital formation 0.304***  0.308*** 0.266***  0.275**  0.32*** (0.267*** (0.324*** (.353***

(0.2) (0.1) (0.08) (0.12) (0.09) (0.08) (0.09) (0.09)
Government size -0.643*** -0.717*** -0.506*** -0.598*** -0.624*** -0.633*** -0.636*** -0.569**

(0.23) (0.19) (0.15) (0.21) (0.21) (0.21) (0.2) (0.24)
Executive constraints -1.144* -1.073 -0.794 -1.303**  -1.074 -0.631 -1.183 -0.859

(0.68) (0.65) (0.51) (0.63) (0.65) (0.6) (0.73) (0.79)
Gov.size x Ex. constrainst 0.098**  0.089**  0.075** 0.106*** 0.092**  0.096**  0.093** 0.067

(0.04) (0.03) (0.03) (0.04) (0.04) (0.04) (0.04) (0.05)

Ln (1+ Life Number of  Natural Institution.
inflation) Trade expectancy  conflicts resources  democracy
Control variables
-1.976***  0.008 0.15** -0.17 0.092***  -0.055
(0.33) (0.01) (0.07) (0.44) (0.03) (0.33)

Number of observations 505 458 505 505 505 500 505 396
Avrellano-Bond test for AR(2) 0.303 0.749 0.322 0.199 0.263 0.114 0.348 0.312
Hansen test of overid. 0.105 0.136 0.11 0.217 0.253 0.14 0.19 0.039

Notes : Dependent variable is growth. The endogenous variables are gross fixed capital formation, government size and gov. size x executive
constraints, while the remaining variables are predetermined. See footnote to Table A4a for the rest.

Table A5b

Marginal effects of government size on growth depending on public sector quality

SYSTEM-GMM regressions

Executive constraints = 1

Executive constraints = 2

Executive constraints = 3

Executive constraints = 4

Executive constraints =5

Executive constraints = 6

Executive constraints = 7

0.54%*
(0.195)
-0.45%**
(0.161)
-0.35%**
(0.13)
-0.25%*
(0.106)
-0.15
(0.095)
-0.06
(0.101)
0.04
(0.121)

_0.63***
(0.163)
-0.54%**
(0.133)
'0.45***
(0.106)
-0.36%**
(0.086)
'0.27***
(0.076)
-0.18%*
(0.081)
-0.09
0.1)

-0.43% %
(0.129)
-0.36%**
(0.107)
-0.28%**
(0.09)
_0.2**
(0.081)
-0.13
(0.084)
-0.05
(0.097)
0.02
(0.117)

L0.4GHR*
(0.176)
-0.39%*

(0.15)
-0.28%*
(0.128)

-0.17
(0.114)

-0.07
(0.111)

0.04
(0.119)

0.15
(0.137)

_0.53***
(0.177)
-0.44%**
(0.144)
-0.35%**
(0.115)
_0.26***
(0.093)
-0.16*
(0.086)
-0.07
(0.095)
0.02
(0.117)

0. 54%*
(0.176)
-0.44%%*
(0.145)
-0.34%**
(0.117)
-0.25%*
(0.097)
-0.15*
(0.09)
-0.06
(0.097)
0.04
(0.117)

-0.54% %
(0.167)
-0.45%**
(0.136)
_0.36***
(0.11)
_0.26***
(0.091)
-0.17%*
(0.085)
-0.08
(0.094)
0.02
(0.115)

_0.5**
(0.195)
-0.44%**
(0.155)
'0.37***
(0.122)
JQ.3***
(0.101)
-0.23**
(0.102)
-0.17
(0.124)
-0.1
(0.157)

Notes : The estimations correspond to regressions in Table A5a. Robust standard errors are in parentheses. *, ** and *** denote significance at the

10, 5 and 1% level, respectively.
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2.2.3 Panel data analysis: System GMM estimator (I11). Other specifications

In Tables A6a and A6b we examine whether the results are driven by a particular specification
choice. The first column reproduces the reference model. The next three columns address whether
the results depend on the introduction of any of the excluded instruments. Column 2 only uses legal
origin as excluded instrument, while column 3 only employs the population dependency ratio. In
both regressions our conclusion remains unchanged. Column 4 goes one step further and eliminates
all excluded instruments. Again, the results are essentially the same. Column 5 uses orthogonal
deviations rather than first differences, which maximizes the sample size in panels with gaps
(Roodman, 2009). Model 6 additionally removes the excluded instruments. In both cases the results

remain unchanged.

Following the suggestion of Roodman (2009), regressions 7 and 8 restrict the number of
instruments to verify the robustness of the coefficients to a reduction in the instruments set. When
we limit the instruments to lags 1 and 2, the results remain unaltered both with and without
excluded instruments. Finally, specifications 9 and 10 employ the two-step estimator. Again, the

results are unaffected by this change.’

To summarize, the panel data analysis of this section conducted with the system GMM estimator has
provided additional strong evidence of heterogeneity in the relationship between government size
and growth. The effect of government size depends on the quality of the public sector; the effect
being negative at low quality levels, while vanishing when quality is high. The results are robust to
the introduction of control variables, the use of executive constraints as an alternative indicator of

public sector quality and to changes in the specification.?

’ Additionally, we have examined the robustness to considering all variables as endogenous (except for the
period dummies). The results remain qualitatively unchanged, although in this case the test of
overidentification is rejected.

& A final point deserves comment. The proxy used for government size does not include investments in fixed
capital and, therefore, much of the public spending commonly considered to be productive. The addition of
public investment to our proxy “government consumption” presumably would increase the positive effect (or
reduce the negative effect) of government size on growth. But this is not done here because public
investment is already included in the variable gross fixed capital formation. Moreover, due to data
unavailability, differentiating between public and private investment would imply a substantial reduction of
the sample, both along the time and cross-section dimensions.
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Table A6a

Panel data analysis: System GMM estimator (I11). Other specifications

SYSTEM-GMM regressions

1

2

3

4

5

7

8

9

10

. Limited to

Retrce o0 o inonDep. ocuied OO g UM oy g Twosey 50T

origin population  instrument excl.instr. no excl. excl. instr.

Ln GDP pc 4 -1.235%** -1.146*** -1.072**  -0.764 -1.185*** -0.696 -1.277*** -0.839  -1.388*** -1.023*
(0.37) (0.4) (0.45) (0.5) (0.36) (0.48) (0.38) (0.51) (0.44) (0.61)

Secondary school enrollment ~ 0.07***  0.072*** 0.065*** 0.074*** 0.069*** 0.073*** 0.072*** 0.078*** (0.072*** (.078***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Gross fixed capital formation ~ 0.151**  0.145**  0.158**  0.16** 0.16** 0.17**  0.151** 0.159**  0.159**  0.182**
(0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.08) (0.09)

Government size -0.364*** -0.357*** -0.512*** -0.49*** -0.352*** -0.453*** -0.394*** -0.543*** -0.384*** -0.458***
(0.12) (0.12) (0.13) (0.13) (0.12) (0.12) (0.11) (0.13) (0.12) (0.14)

Bureaucracy quality -0.551 -0.485 -1.845* -1.576 -0.583 -1.42 -0.625 -1.798* -0.998 -1.589
(0.76) (0.78) (0.97) (0.99) (0.75) (0.95) (0.78) (1.02) (0.76) (1.03)

Gov.size x Bur. quality 0.078**  0.071* 0.156*** 0.128**  0.075**  0.111** 0.085**  0.147**  0.096**  0.122**
(0.04) (0.04) (0.06) (0.06) (0.04) (0.06) (0.04) (0.06) (0.04) (0.06)
Number of observations 450 450 450 450 450 450 450 450 450 450
Arellano-Bond test for AR(2) 0.327 0.335 0.239 0.277 0.352 0.322 0.324 0.263 0.292 0.286
Hansen test of overid. 0.167 0.15 0.115 0.102 0.136 0.071 0.229 0.195 0.167 0.102

Notes: Dependent variable is growth. The variables are averages over 5-year intervals during the period 1981-2005. The coefficients on the period dummies are not
reported for space considerations. The definitions of the variables can be found in Appendix I. Robust standard errors are in parentheses. *, ** and *** denote
significance at the 10, 5 and 1% level, respectively. All regressions are estimated with the system GMM estimator using the STATA program xtabond2 (Roodman,
2006). Small sample correction is applied. The reference regression corresponds to column 1 in Table Ada.

Marginal effects of government size on growth depending on public sector quality

Table A6b

SYSTEM-GMM regressions

10

Bureaucracy quality =0

Bureaucracy quality =1

Bureaucracy quality =2

Bureaucracy quality =3

Bureaucracy quality =4

-0.36%**
(0.114)
_0.29***
(0.084)
-0.21%%*
(0.064)
-0.13**
(0.062)
-0.05
(0.08)

-0.36%+*
(0.116)
_0‘29***
(0.084)
-0.22%%*
(0.063)
-0.15**
(0.066)
-0.08
(0.09)

-0.51%**
(0.135)
_0‘36***
(0.09)
-0.2%%*
(0.069)
-0.04
(0.088)
0.11
(0.131)

-0.49%**
(0.134)
_0.36***
(0.089)
-0.23%**
(0.07)
-0.11
(0.095)
0.02
(0.142)

-0.35%%*
(0.108)
_0‘28***
(0.08)
-0.2%%%
(0.06)
-0.13%*
(0.06)
-0.05
(0.079)

-0.45%%*
(0.125)
-0.34%%*
(0.083)
-0.23%%*
(0.066)
-0.12
(0.09)
-0.01
(0.134)

-0.39%**
(0.114)
_0.31***
(0.084)
-0.22%%%
(0.064)
-0.14%*
(0.064)
-0.05
(0.084)

-0.54%%*
(0.133)
Ry
(0.089)

-0.25%%*
(0.073)

0.1

(0.1)

0.04
(0.149)

-0.38%%*
(0.113)
_0‘29***
(0.082)
-0.19%**
(0.061)
-0.09
(0.062)
0
(0.083)

-0.46%+*
(0.136)
-0.34%%*
(0.099)
-0.21%*
(0.087)
-0.09
(0.11)
0.03
(0.152)

Notes: The estimations correspond to regressions in Table A6a. Robust standard errors are in parentheses. *, ** and *** denote significance at the 10, 5 and 1% level,

respectively.
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2.2.4 Panel data analysis: samples

Panel data analysis: samples.

Angola (BQ/ EX), Argentina (BQ/ EX), Armenia (BQ/ EX), Azerbaijan (BQ/ EX), Bahamas (BQ),
Belarus (BQ/ EX), Benin (EX), Bhutan (EX), Botswana (BQ/ EX), Burkina Faso (BQ/ EX), Burundi
(EX), Cambodia (EX), Central African Republic (EX), Chad (EX), Comoros (EX), Congo, Rep. (BQ/
EX), Croatia (BQ/ EX), Cuba (BQ/ EX), Cyprus (BQ/ EX), Czech Republic (BQ/ EX), Djibouti (EX),
Equatorial Guinea (EX), Eritrea (EX), Estonia (BQ/ EX), Ethiopia (BQ/ EX), Fiji (EX), Gambia (BQ/
EX), Georgia (EX), Germany (BQ/ EX), Guinea (BQ/ EX), Guinea-Bissau (BQ/ EX), Kazakhstan
(BQ/ EX), Kuwait (BQ/ EX), Kyrgyz Republic (EX), Lao PDR (EX), Latvia (BQ/ EX), Lebanon
(BQ), Lesotho (EX), Libya (BQ/ EX), Lithuania (BQ/ EX), Luxembourg (BQ), Macedonia (EX),
Madagascar (BQ/ EX), Malta (BQ), Mauritania (EX), Mauritius (EX), Moldova (BQ/ EX), Mongolia
(BQ/ EX), Mozambique (BQ/ EX), Namibia (BQ/ EX), Nepal (EX), Niger (BQ/ EX), Oman (BQ/
EX), Poland (BQ/ EX), Qatar (BQ/ EX), Russian Federation (BQ/ EX), Rwanda (EX), Sierra Leone
(BQ/ EX), Slovak Republic (BQ/ EX), Slovenia (BQ/ EX), Solomon Islands (EX), Suriname (BQ),
Swaziland (EX), Tajikistan (EX), Tanzania (BQ/ EX), Uganda (BQ/ EX), Ukraine (BQ/ EX),
Uzbekistan (EX), Vietham (BQ/ EX) and Yemen (BQ/ EX).

Notes : BQ indicates that the country is included in the regressions with bureaucracy quality, and EX
indicates that the country is included in the regressions with executive constraints.
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