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Outllne and alms
S

Present a pollcy-orlented overview of
the theory and empirical ewdence_,

of economic growth .
Trace linkages between eConomic growth

and its main determinants: saving,
investment, and economic efficiency

. . v Exogenous vs. endogenous growth
s v Liberalization, stabilization, privatization
v' Education, institutions, natural resources



Outlme and alms
—

Lecture I | i
Saving, efficiency, and economlc growth :

Lecture 11 S
Economic policy and growth

% o~ Lecture III
,» ~ Education, natural resources, institutions,
S and empirical evidence
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1Introductlon

- Growth theory :
As old as economics |tself
Smith, Marshall, Schumpeter; Keynes .

Explicit growth theory started with Harrod
and Domar in 1940s

Why important?

*WJ ~ Unfashionable in 1960s and 1970s
~ Limits to growth, etc.

Growth and development
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: | o 3 Country B: 2% a Ye'.:
v/ Investment

v Efficiency
v Institutions
v Policy

Threefold
difference after
60 years

GNP per capita

— Country A: 0.4% a year




Economlc growth

The short run VS. the Iong run

Economic growth

in the long run \ 4

\ Business cycles

Upswing
b in the short run

National economic output

Downswing

Time



~ Other comparlsons
| 1) West-Germany VS. East—Germany

2) Austria vs. Czech Republlc
3) US vs. USSR P

1) South Korea vs. North Korea

f,:f;fia S i i China vs. Europe: |
5) Taiwan vs. China 11 in 1400
¢ 6) Finland vs. Estonia 1:20 in 1989 |

F e SeE i Plc‘rures of Growth
v WWW. hi. |s/~gylfason/p|cture52 htm



‘ Further comparl§6ns

| 1) Thailand vs. Burma

2) Mauritius vs. Madagascar
3) Botswana vs. Nigeria e
g - 4) Tunisia vs. Morocco

© ! ©5) Spain vs. Argentina

.. 6) Dominican Republic vs. Haiti
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Bo_i;;wana and ngerla'
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Spam and Argentlna :
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Mayrltlus and Madagascar'
f962 2001
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Ireland and Greece'“
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A. Harrod Dom'é’if' moclel
: Solow model
Endogenous growth model L

Let's do the algebra




Two assumptmns
- § = Y |Fixed saving rate

K =Y [Fredcaptaljouputrato|| V|
Impllcatlons for growth |g _%—o 04=0.03}

il ~gross net replacement

S=sY=I=AK+06K
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Harrad Domar model
t growth

-----

Saving mcreases growt 14

Efficiency (creases growth |

Depreuatlon reduces growth



Four assumptlons
" Yy=Y" |Ful employment

Py )
§

L= Loe”’ Constant growth of |ab6r force | :
.- — A=const. B

353" — a 71— ' '
; Y — (AL) K ¢ Constant returns to scale |
S =sY = I AK -|- 5K Saving equals investment jh
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Endogenous output/capi’cal ratlo
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Comparative statics:
. E moves in response to
i lchangesins, A, n,and o -
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Increased efficiency Inc

Increased population growth reduces income per capita"
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Close¢form solut on to
Solo¢,_,5 model o S
Teonc- B

Labor- augmentmg |
technological progress A Aoe qt
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Solow model
Conver ence

af

—O 041
— O 5 —> 1 = 17/ | Takes 17 years to close half thegap |

4i5g3h Takes-4Q..years-_ toclose§p°/oofthe gap



Solow model:

,,\’“."-'-.
¥

y= Ak

,};f s | Rich countrys
: '-‘/initialime perhead

Poor country must grow
| faster if it is to catch up

~Pgef country’s ok
fnitial income perhead : =

.

Capital per worker




An Increaseﬂ in th e
Saving Rate
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An Increaseﬂ in Stat
Efficiency
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Solow model

Conclusion =
Three main pomts to note

Long-run growth is exogenous: g = n +q

v No role for economic forces, pollcy or
institutions, just technology

v But education is good for growth

Model implies convergence

- v~ Poor countries grow more rapidly than rich
= The medium term can be quite long
g v Growth is endogenous for a long while

K=
+




Solow model W|th
ed ucatlon el

Y =( A H )¢ K ' [ = skiled labor

H = Le bt | = raw labor, b = yearsnof SChool!ng e Sl

Angowsatn+q+b

e; = I —n+q+b ds

Educatlon stlmulates Iong run growth
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' Lets “take four examples

Endo.. “"’enous growth

Saving rate
' times efficiency
minus depreciation

.

Y

Population growth ~ Technological progress, g



A tax on educatlon and
endoc enous grnwth

Y \/ AG K G = goverqment Spendmg on educat|o:,

(G = tK |Gis financed by tax on capital |

Y =+ ArK = EK |Constant rethns to capital

g / At — 5 | A taxmfmance educat{on

_ is good fer growth



Inflatlon, mon_e_.? %,hand
endo: *“enous grthh

M Output is made I:N flnanC|a| and real capltali_f,

P .
Inflation reduces"the u_sgpf fmg—ng}aj c_'

M

_ S B r > ',;wi“’- - - :
5 | inflation impedes growth




Educatlon and endogenous
growth agaln

~R&D model (Romer)
Y = A(l — b) L lo= fractlon of |abokr force engaged in R&D 3

AA BbLA [bL = number of workers engaged in R&D i
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M — = Bp | A= stockof existing knowledge y
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Growth depends on R&D _, b >0




Educatlon and endogenous

Human capltal model (Lucas)
Y =AL" '
AL'K"™ g=n+l1-h|

g A =" |czhuman capital

Y L) K Less education
means less growth

=0

2 — 1 — h [h = fraction of time spent on work | | dg

Let's loQk_ at -Somle ein'dénce, but first ...




How growth becomes
endo enous e

~ Solow model: when s rlses E Y/K fa||s d; " .
- to decreasing returns to capital, S09g stays_

Y = (AL) K I-a y — Akl ’ y




Emplrlcal growth research
S

1) Cross- country regressmns -_
v Large samples, beginning in 1960 or 19

R e discarding available data
"~ - 4) Recursive modeling vs. instruments
| 5) Levels of income vs. rates of growth

2). Cross sections vs. panels’.

3) Averages vs. initial values of
independent variables

. v Cost of simultaneity bias vs. cost of



Recurswe modehng

S
Growth regressmn

where X is exogenous and z is endogenous

W z=by+ by, byx - 4

where z is, say, education and x is natural

resource reliance

© . Eq.(2) makes z exogenous, so (1) and (2

»s-“w can be estimated by OLS

TSLS calls for instruments that help explam Z
_W|thout being correlated with g: Not easy



I ;! ol i

fi’ncomg-ys. '

i = i
Fig- )2.'* ks, ,'g

e 1

"
¥
. ; %
&
g s
i
Wi
¢
. £a -
-
i




Levels of | mcome vs.
rates of rowth




Levels gf mcome vs.
rates_ of rowth




Levels ,of mcome vs.
rates_ of rowth
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Levels of mcome vs.
rates of rowth

| ond|t|onal convergence
reqmres b>0—0 <"‘¥

8:d—by0+cx

y = y0+T1n(1+— SO
100’ ~ y°+T(1oo)

y v 4
E Yo ﬁ(a by, + cx)

x y CB + IBy() —|— 70{ o =dad L 7/ C L
| Z 100 | 100

m“‘"‘*"*

One-to-one correspondence
e T

between parameters - ,5 1 b—
' | 100
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~ Absolute cthe gence'

Growth rates
15 -
Equatorial y =-0,864x + 8,3057

H Guinea R2 = 0,1821

O
o
Qo

{

(@) ]
!

Growth of GDP per capita 1960-2000 (%)

0 ] 1
12
_5 i
165 countries
10 |
Log of GNP per capita 1960



~ Absolute convergence'-
Levels of i Income

Log of GNP per capita 2000

12

10

y = 0,6575x + 3,2827
R? =0,4523 . Dﬂn [3 O 658 ; ;l
i s 040864-';*
Equatorial Ogg O
o Guinea Eb” O o
_ ! B o % O g
o Conditional convergence I
stronger, as We will see
450 _
—————————————— | 165 countries
4 5 6 7 8 9 10 11 12

Log of GNP per capita 1960




From eff|C|ency to growth
~

Basic result

If it — anything! — mcreases economic
efficiency, it is also good-for growth |

Follows from Harrod-Domar model as well
as from endogenous-growth theory
and also, as a proposition about the
medium run, from the Solow model

In practice, Solow model and endogenous
growth are hard to distinguish
So, let's look more closely at efficiency
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Liberalization Increases

Economic Efficiency

-~ Traditional
R
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leerahzatlon Increases

Economlc Eff|C|ency
| > Transition

% " \\ takes time: -
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leerahzatlon Increases
Economlc Eff|C|ency

Welfa re h

Ifadltlonal AB = static gain
*“ output | BC = dynamic gain
i AC = AB + BC = total'

O iy e Modern output B C




Stablllzatlon Increases
Econcmlc EfflClency

Drstorted
price rath

= [f output gain = E and _-
: 1nﬂat1_0n distortion = c, i
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Prlvatlzatlon Increases
Economlc Eff|C|ency

Undistd;*ted i 1
s price ratio :
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From efflmency to growth

- Same stoy time and agam* S

[0 Free trade is good for growth

— Reduces the inefficiency that results from
restrictions on trade

[0 Price stability is good for growth '

— Reduces inefficiency resulting from inflation

_ [ Privatization is good for growth

— Reduces inefficiency resulting from SOEs

" [Education is good for growth

' — Reduces the inefficiency that results from
inadequate education
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Investment and growth

R N Y

. ! :'" . f' ‘B).rr
1965e-1998
.

g An increase in investment by .
£, | 4% of GDP is associated with an S
< increase in per capita growth by .
2 1% per year .
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Ed_ucatlon and growth

1965!‘ 1998 A 25 ;o;n?l;crease in secondary-
_A

Per capita economic growth 1965-98,
adjusted for initial income (% per year)

school enrolment goes along with

6 an increase in per capita growth by &
1% per year
4 *
L 2
’ ety Ll
2 ] . r I.,T ” oy
Thailand apang Mt <, A
o* A «&® Finland
0
0
-2 |
* o0 *e ey "
L PR o cha  Diminishing returns: The additional
’« benefit from education becomes
. * smaller as enrolment increases
r = 0.72 B
8- 87 countries

Secondary-school enrolment 1980-97 (%)




Natural resources and
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g rowth 1965-1 998

6 _
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Democracy and growth

e

1H

1965:1998 -
Equatoria & and gI’OWth
Guinea N Botswana go together
SINGAPOE | Korea  yprus . o
Saudi-Arabia 4[3 Melays(a o ”
S g . |Now, lets

5 & run some
T el regressions

for initial income (% per year)

Growth of GDP per capita 1960-2000, adjusted

- 0% 0 o
. ) o
O .
o _ f ¥ ek
gl =04 144 countries

Index of democracy 1960-2000




~ Growth regressions
Based on World Bank data

World Development Indlcators publlshed_.
each year on CD |

Wide coverage: 208 countries, 42 years

Could also use Penn data (compiled by

. Summers and Heston), but they cover
oy fewer countries

Y Here, we report cross-sectional evidence,
' representing each country by a single
observation for each variable




ﬁ'm;? EYiews - [Equation: UNTITLED Workfile: DEMOCRACY3]
D File Edit ©Objects View Procs Quick Options  indow  Help =] |

UiewlF‘rncsIDh'ectsI F'rintINameIFreezeI EstimatelFDrecastIStatsIHesidsI

| Dependent Variable: GROW
. Method: Least Squares

~ Date: 10/05/03 Time: 21:53 POLITY2 describes democracy
- Sample: 1801 1982 -10 to 10
- Included observatiors: 153 ond Sca‘e from
- Excluded observations: 25
Variable Coefficient Std. Error t-Statistic Prob.
C 1.339150 0.1923983 380481 0.0000
POLITYZ2 0.06712 0.029920 2.24348 0.0263
- R-squared F-O33256 Mean dependent var 1.349504
. Adjusted R-squared 4? S.D. dependent var 2.410445
=% S.E. of regression >/9089 Akaike info criterion 4.084298
i Sum squared resid 854.6696 Schwarz criterion 4.623912
| Log likelihood -348.6988 F-statistic 5.033060
4 Durbin-Watson stat 2.210685 Prob{F-statistic) 0.026323

Keep an eye on the number of observations

5 : : by 15 poin
An increase in democracy
to 8) increases growth by 1 percenta

-l_l || Path = c:\gognhexcel || DB = naone ||WF = democracy3

ts (e.g., from -/
ge point
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D File Edit ©Objects Wiew Procs Quick Options  Window  Help =7 x|

\-‘iewlF‘rocsIDb'ectsI F'rintINamelFreezeI EstimateIFurecastIStatsIHesidsl
- Dependent Variable: GROW

ﬁm;.? EYiews - [Equation: UNTITLED Workfile: DEMOCRACY3]

~ Method: Least Squares INITIAL is the ‘Og of per cap ih
.~ Date: 10/05/03 Time: 21:55 in 1960, so the coefficient describes
 Sample(adjusted): 18024082 In ' ence
P ncluded observatiors: 144 the SpGEd of converg
~ Excluded observations: 57 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 11.20680 1.202970 0.0000
POLITYZ2 0.185116 0.027973 0.0000
INITIAL -1.266962  0.152676 0.0000
" R-squared 9387498 Mean dependent var 1.353713
=% Adjusted R-squared 0.348384 S.D. dependent var 2.354045
S.E. of regression 00249  Akaike info criterion 4.142460
Sum squared resid 509.1435 Schwarz criterion 4.204331
~ Log likelihood -295.2571 F-statistic 39.22724
 Durbin-Watson stat 2.134033 Prob(F-statistic) 0.000000
;E_ |J ||F'ath=c::\gngn'xe:4u:el ||DB = HiokE ||WF=demnu:rac_l,l3
Wi O Y AR, '



. Eviews - [Equation: UNTITLED Workfile: DEMOCRACY3] — || x|

_ ~[JFile Edit Objects ¥iew Procs Quick Options Window Help _|ﬁ’|5|

‘-.-"iewlF'ru:u:&IDI:u'eu:tsl PrinthameIFreezeI EstimateIFDrecaStIStatslHesidsl
HAHETA

" Dependent Variable: GROW

¢ Method: Least Squares : e share of
~ Date: 10/05/03 Time: 21:57 PR_IMGDP is th SHal® P
Sample(adjusted); 18021282 prlmary pl’OdUCthn

s Included observatior's: 139
- Excluded observations: 4z after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
C 16.71572 1.548189 10.79695 0.0000
POLITYZ2 0.111311 0.030099 3.698155 0.0003
INITIAL -1.635964 0.159574 g 10 0.0000
PRIMGDP -0.072699  0.014432 @ 42 0.0000
R-squared 4810952 Mean dependent var 1.339995
. Adjusted R-squared 0.449995 S.D. dependent var 2.388449
| S.E. ofregression . 329 Akaike info criterion 4.000692
| Sum squared resid 423.5768 Schwarz criterion 4.094137
Log likelihood -274.6736 F-statistic 38.63561
Durbin-Watson stat 2.253704 Prob(F-statistic) 0.000000
e - ion in GDP
e An increase in the share of primary productior i
o/ ; ses growth by 1 percentage poin
by 14% Increa
E- A|_| , ||F'ath=u::'xgu:ugn'xe:-:cel ||DE = hane ||WF=demDu:rau:_l,l3



ﬁm;.? EYiews - [Equation: UNTITLED Workfile: DEMOCRACY3]
:'DFile Edit  Objects Miew Procs Quick  Options  Window  Help

\-‘iewlF‘rocsIDb'ectsI F'rintINamelFreezeI EstimateIFurecastIStatsIHesidsl

e Dependent Variable: GROW
. Method: Least Squares : the r

: Date: 10/05/03 Time: 22:00 INVEST 1S
- Sample(adjusted): 18021282
- Included observations: 139

Excluded observations: 4z after adjusting endpoints

atio of

investment to GDP

Variable Coefficient Std. Error t-Statistic Prob.
C 14.48529 1.510117 9.592160 0.0000
POLITY?Z2 0.117000 0.027948 4.186301 0.0001
INITIAL -1.703641 0.148712  -11.453597 0.0000
PRIMGDP -0.065578 0.013471 4-867990 0.0000
INVEST w 0.023390 m 33 0.0000
R-squared Mean dependent var 1.3399905
Adjusted R-squared S.D. dependent var 2.388449
S.E. of regression Akaike info criterion 3.866559
s Sum squared resid Schwarz criterion 3.972116
* Log likelihood -263.7259 F-statistic 39.38432
. Durbin-Watson stat 2.137384 Prob(F-statistic) 0.000000
s An increase in investment by 9% of GDtP
_ age poin
ieda e increases growth by 1 percentage p
:E_ |J ||F'ath=c::\gngn'xe:4u:el ||DB = hohe ||WF=demnu:rac_l,l3
%ﬂ:\:i s . = - - : : ; 3%"’._— m Ar : ;



%3 EViews - [Equation: UNTITLED Workfile: DEMOCRACY3] - || x|
- [ File Edit Objects Wiew Procs Quick Options  MWindow  Help =7 x|

\-‘iewlF‘rocsIDb'ectsI F'rintINamelFreezeI EstimateIFurecastIStatsIHesidsl
- Dependent Variable: GROW

= - Method: Least Squares ic the lo of
" | Date: 10/05/03 Time: 22:06 LOGENROL is t ‘ g Sment (net)
sample(adjusted): 18021081 secondary-school enr

- Included observations: 115
- Excluded observations: 04 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
C 10.45627 1.688709 6.191874 0.0000
POLITYZ2 0.089814 0.027600 3.254126 0.0015
INITIAL -1.651977 0.182615 -9.046244 0.0000
PRIMGDP -0.033343 0.014653 -2.275528 0.0248

INVEST 0.087131 0.027998 =42047 0.0024
i LOGENROL 0.939072  0.268293 8 0.0007
! | R-squared 45019 Mean dependent var 1.755804
4 Adjusted R-squared 6 S.D. dependent var 2.143686
S.E. of regression H70666 Akaike info criterion 3.666860
' Sum squared resid 237.3573 Schwarz criterion 3.810073

. Log likelihood -204.8444 F-statistic 26.31506
: Durbin-Watson stat 2.070500 Prob(F-statistic) 0.000000
% (e.g. from
| _ . _ | enrolment by 100% 4
- [An increase in secondary schoo 1 percentage point
iagda e o es growth by nearly 1 p
| 40% to 80%) increases g
IE_ |J | - - ||F'ath=c::\gngn'xe:4u:el ||DB = hohe ||WF=demnu:rac_l,l3
% ,m Pt 2 : _. “ {, .,;%A 1

e i 40




!".‘,'1.? EYiews - [Equation: UNTITLED Workfile: DEMOCRACY 3]
. " [C1File Edt Objects Yiew Procs Quick Options Window Help
;i ‘v"iewl F'rcu:sl Elbiec:tsl F'rintl Namel Freezel Estimatel FDrecastl Statsl Hesidsl

' Dependent Variable: GROW
. Method: Least Squares
: Date: 10/05/03 Time: 22:03
- Sample(adjusted): 18031081
- Included observations: 115
- Excluded observations: 04 after adjusting endpoints

DISTORT = n/(1+7 )

£
T 1

‘5@'1!“*""" 4 L - Ve i R “
b oy bl - Ly

Variable Coefficient Std. Error t-Statistic Prob.
C 10.08850 1.552197 6.499496 0.0000
POLITYZ2 0.066783 0.025821 2.586361 0.0110
INITIAL -1.551798 0.169028 -9.180730 0.0000
PRIMGDP -0.031080 0.013460 -2.309149 0.0228
INVEST 0.069217 0.025992 2.663073 0.0089
LOGENROL 1.070840 0.247925 4249206 0.0000
DISTORT -2.752835  0.595696 DQ 0.0000
R-squared -62]7/19 Mean dependent var 1.755804
¢ Adjusted R-squared 0.600904 $S.D. dependent var 2.143686
| S.E. of regression 54593 Akaike info criterion 3.503817
. Sum squared resid 198.1715 Schwarz criterion 3.670900
. Log likelihood -194.4695 F-statistic 29.58373
&% Durbin-Watson stat 2.264302 Prob(F-statistic) 0.000000
s o o, to zero increases
ey A decrease in inflation from 50% T
* Ii . = =Tone = demacrac
1':_ L, - = : : ng)W y ; D — - = - : ’ i3



E"m;\? EYiews - [Equation: UNTITLED Workfile: DEMOCRACY 3] '
:.DFile Edit Objects Wiew Procs CQuick Options  Window  Help

"u"iewl F'rcu:sl I:Il:u'ectsl Prit I Namel Freezel Estimatel Furecastl Statsl Hesidsl

| Dependent Variable: GROW
. Method: Least Squares

' for
Date: 10/05/03 Time: 22:08 DUMMYAFR IS @ dummy
Sample(adjusted): 1802 1281

_Saharan Africa
P ncluded observations: 115 sub-5a

Excluded observations: 04 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

C 11.56470 1.685289 6.862145 0.0000

POLITYZ2 0.067523 0.025434 2.654822 0.0091

INITIAL -1.593635 0.167688 -9.503576 0.0000

PRIMGDP -0.029696 0.013273  -2.237247 0.0273

INVEST 0.063342 0.025755 2.459432 0.0155

LOGENROL 0.837612 0.268669 3.117641 0.0023

DISTORT -2.905384 0.591273 4843778 0.0000

DUMMYAFR -0.864473  0.415327 @ 29 0.0398

R-squared -838440 Mean dependent var 1.755804

Adjusted R-squared @ 55 S.D. dependent var 2.143686

| S.E. of regression 354166  Akaike info criterion 3.481517

,t Sum squared resid 190.4600 Schwarz criterion 3.672469

Log likelihood -192.1872 F-statistic 26.75879

g ~ Durbin-Watson stat 2.291853 Prob(F-statistic) 0.000000
.Fr |_| ||Path=c:\gugn'\excel ||DB = none ||WF=demu:u:rac_l,l3
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!"m;.? E¥iews - [Equation: EQ31 Workfile: DEMOCRACY 3]
D File Edit ©Objects MWiew Procs Quick Opkions  indow  Help

! ViewlF‘rocsIDb'ectsI Print | Mame | Freeze| Estimate

Forecast| Statz | Resids

20110

~ Dependent Variabld he level
* ' Method: Least Square : i the lev =15
Date: 10/06/03 Time: 12:26 Dependent variable 1s nowt j
| sample(adjusted): 18031581 of per capita GNP: same story
P Included observations: 115 &
- Excluded observations: b4 after adjusting endpoints . :
Conditional
Variable Coefficient Std. Error t-Statistic Prob. convergenCe,
C 4.657236 0.653850 QD 0.0000 as before
POLITY2 5-8026690 J.009868 @ 74 0.0080
INITIAL 0.371939 0.065059 3=7 16969 0.0000
PRIMGDP -0.012494 0.005150 -2.426172 0.0169
INVEST 0.023980 0.009992 2.399885 0.0181
LOGENROL 0.316652 0.104237 3.037821 0.0030
DISTORT -1.163443 0.229399 -5.071697 0.0000
DUMMYAFR -0.357443 0.161136 -2.218262 0.0286
' R-squared -8x3025 Mean dependent var 8.466503
. Adjusted R-squared @ 47 S.D. dependent var 1.192057
. S.E. of regression wp 623 Akaike info criterion 1.587889
" Sum squared resid 28.66892 Schwarz criterion 1.778841
" Log likelihood -83.30361 F-statistic 71.08636
| Durbin-Watson stat 2.261577 Prob(F-statistic) 0.000000

|| Fath = c:\goanhexcel || DB = none ||'W'F = democracy3




E"m;,? EYiews - [Equation: EQ29 Workfile: DEMOCRACY3]
D File Edit Objects Wiew Procs Quick Options ‘Window  Help

Viewl F'ru:u:sl Dbiectsl Prit | Namel Freezel Estimatel Fnrecasll Statsl Hesidsl

Dependent Variable: GROW
Method: Least Squares

BIRTHS is the number of births

Date: 10/06/03 Time: 21:35 . 0
Sample(adjusted): 18031221 attended by skllled medlcal staff ( /0)
Included observations: 110
Excluded observations: by after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 11.58871 1.533163 7.558698 0.0000
POLITY?Z2 0.051215 0.024935 2.053971 0.0425 BIRTHS makes
INITIAL -1.844368 0177785 -10.37416 0.0000 .
PRIMGDP -0.026061 0.012736 -2.046150 0.0433 Afrlcan dummy
INVEST 0.059438 0.025364 2.343432 0.0210 redundant
LOGENROL 0.812460 0.262417 3.096067 0.0025
DISTORT -2.848583 0.577490 _4-832696 0.0000
BIRTHS 0.025410  0.009002 3[] 0.0057
| R-squared -6L9007 Mean dependent var 1.769567
. Adjusted R-squared ?8 S.D. dependent var 2.162831
. S.E. of regression 266730 Akaike info criterion 3.380701
" Sum squared resid 163.6696 Schwarz criterion 3.577100
" Log likelihood -177.9386 F-statistic 30.82336
" Durbin-Watson stat 2.270068 Prob(F-statistic) 0.000000

|| Fath = c:hgogniexcel || DB = none ||'W'F = democracy




"»-"iewl F'ru:u:sl I:Il:u'ectsl F'rintI Namel Freezel MergeTEHtI Estimatel SEECI Statsl Fiesiu:lsl

| Estimation Method: Seeminaly Linrelated Fearession

ﬁ'm;? E¥iews - [Systen: 5YS03 Workfile: DEMOCRACY 3]

[C1Fle Edit Objecks View Procs Quick Options  Window  Help

system: SYS03

SET

Grand fihale :

Cate: 10/07/03  Time: 18:37

| Sample: 1801 1982

- Included observations: 153
Total system (unbalanceayupservations G0
| Linear estimation after one-step weighting matrix

o

&
e

":
o
|
|

Coefficient  Std. Error t-Statistic Frob.
CE 1y TT58871 1476359 7.849523 0.0000
{2 0.051215 0.024011 2.132999 0.0333
i3] =344 368 0171198 1077331 0.0000
ey -0.026061 0.012265  -2.124877 0.0340
(5] 0.059438 0.024424 2433597 0.0152
(6] 0.812460 0.252694 2215189 0.0014
C(7T) -2 848583 0.556094  -5.122484 0.0000
{8} 0.025410 0.008663 2931336 0.0035
C{11) 22705419 0.484963 45 47605 0.0000
Z{14) 0.222550 0.075010 2.964292 0.0031
C(21) TRUAR88 0.558277 2514680 0.0122
C(22) 0.024009 0.010280 2.335495 0.0198
C{23) 07540197 0.057659 5900158 0.0000
{24) -0.017155 0.005112 -2 355633 0.0008
C{31) -2A 75710 14 34675 -1.6855922 0.08932
C{32) 0,789,433 0.292741 2 BO5EET 0.0072
(C{33) 1380748 1476646 9.350570 0.0000
{34 -0.401443 0132842 -2.0196891 0.0026
41 1.364558 4 320161 0.315858 0.7522
C{42) 0.924296 0.439470 2102207 0.0358
C{43) -0, 226565 0.035544 -B.374173 0.0000
Determinant residual covariance 97081.89

Dependent variable: per capita
growth 1960-2000, R?

= 0.68

If Panama became |i|_<e Costa0
Rica, growth would rise by 1%

Growth equation

Total effect of democracy on
growth is 0.051 + 0.013 +
0.019 + 0.020 = 0.103

Investment equation
Education equation

Health equation

Democracy equation

=

I

|| Fath = c:hgogn'excel || DB = hone ||WF = democracy3




ﬁ'm;? E¥iews - [Systen: 5YS03 Workfile: DEMOCRACY 3]

¥ o ; ) ; o, (5] x|
[C1Fle Edit Objecks View Procs Quick Options  Window  Help ( ira nd fl na‘e - |ﬁ’|£|
"»-"iewl F'ru:u:sl I:Il:u'ectsl F'rintI Namel Freezel MergeTEHtI Estimatel SEECI Statsl Fiesiu:lsl

system: SYS03 il
- Estimation Method: Seemingly Unrelated Eegression . . [ '
- Date: 10/07/03 Time: 18:37 Dependent variable: per cagga
* Sample: 1801 1982 2 = (.
! Included observations: 153 grOWth 1960"2000, R
Total system (unbalanceayupservations G0 . n
P Linear estimation after one-step weighting matrix Effect of primary productlon 0
Coefficient  Std. Error t-Statistic Brab. gI’OWth
cul 11.58871 1476359 7849523  0.0000 ion
G2 0.051215  0.024071 2132999  0.0333 GI’OWth equatIO
o2 STEH3G8— 0171198 -10.77331  0.0000 imary share on
Cl4) 0.028061 0012265 -2.124877  0.0340 Total effect of primary 24
| C(5) 07050438 0.024424 2433597  0.0152 growth is 0.026 + 0.01
o C(B) 0.812460  0.252604 3215189  0.0014 / = 0.062
C(7) 2848583 0556004  -5.122484  0.0000 0.010 + 0.012
C(8) 0.025410  0.008668  2.931336  0.0035 .
Ci11) 2205419 0484963 4547605 00000  Tnvestment equation
C(14) 0.222350  0.075010  2.964292  0.0031 .
C(21) 1403888 0558277  2.514680  0.0122 Education equatlon
C(22) 0.024009  0.010280 2335495  0.0198
C({23) 030197 0.057659 5.900158  0.0000
C{24) -0.017155  0.005112  -3.355633  0.0008
C({31) 2375710 14.34675  -1.655922  0.0982 ion
C(32) 0.789133  0.292741 2695667  0.0072 Health equaUO
C(33) TIHAT48 1476646  9.350570  0.0000
e C(34) -0.401443 0132042  -3.019691  0.0026
C{41) 364558 4320161  0.315858  0.7522 ation
C(42) TuMose 0430470 2103207 o003z Democracy equ
b C{43) -0.226565  0.035544  -6.374173  0.0000
;J; Determinant residual covariance 97081.89 o

|_| || Path = c:hgoghhexcel || DB = none ||WF = democracy3



Conclusmn

Saving and efﬁuency ik
are good for growth =~ §

Efficien gams take

%
%‘* ’Conversmn of inputs into output is not
- solely a matter of techntlogy, but also

efﬁaency, SO economlc policy matters
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