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ABSTRACT

We ask what fraction of the variation in incomes across countries can be accounted for by investment
distortions.  In our neoclassical growth model the relative price of investment to consumption is a good
measure of the distortions.  Using data on relative prices we estimate a stochastic process for distortions
and compare the resulting variance of incomes in the model to that in the data.  We find that the variation
of incomes in the model is roughly 4/5 of the variability of incomes in the data.  Our model does well in
accounting for 6 key regularities on income and investment in the data.
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Figure 1. Ratio of the Relative Incomes of the
Rich and Poor in the Data
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Figure 2B. Histogram of Relative Incomes for 1985 in the Data
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Figure 3. Persistence of Growth Rates in the Data

Growth Rates of Relative Income, 1961-72

G
ro

w
th

R
at

es
of

R
el

at
iv

e
In

co
m

e,
19

73
-8

5

ρ= 0.16



* The average investment-output ratio for 1960-72 is 16.4
and the average investment-output ratio for 1973-85 is 17.4.
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Figure 4. Persistence of Investment-Output Ratios

Average investment-output ratios, 1960-72
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Figure 6. Persistence of Growth Rates in the Model

Growth Rates of Relative Income, 1961-72
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*The average investment-output ratio for 1960-72 is 13.7
and the average investment-output ratio for 1973-85 is 13.2.

0 5 10 15 20 25 30 35 40
0

5

10

15

20

25

30

35

40

Figure 7. Persistence of Investment-Output Ratios

Average investment-output ratios, 1960-72
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Table 1

Mobility Matrix for Relative Incomes†

% Obs. in
1960 60

85
1/8–1/4 1/4–1/2 1/2–1 1–2 2–4 4–8

8.8 1/8–1/4 .82 .09 .09

15.2 1/4–1/2 .37 .47 .11 .05

25.6 1/2–1 .09 .22 .41 .28

24.8 1–2 .13 .55 .32

17.6 2–4 .14 .59 .27

8.0 4–8 .20 .80

% Obs. in 1985 15.2 13.6 16.0 24.0 20.0 11.2

†The entries in the matrix are the fractions of countries which were in the specified
bin in 1960 and ended up in the specified bin in 1985.



Table 2

A. Statistics for the Miracles (1960–85)

Average Growth
of Relative Income

Average
I/Y

Relative Income
in 1960

Botswana 4.8 19.8 0.33

Romania 4.6 29.7 0.20

Hong Kong 3.3 20.3 1.11

Korean Republic 3.2 21.4 0.72

Japan 3.2 33.9 1.33

Taiwan 3.2 21.8 0.90

Singapore 3.0 30.7 1.34

Lesotho 2.9 9.4 0.15

Jordan 2.8 14.1 1.20

Malta 2.5 23.7 1.26

Miracle Average 3.3 21.2 0.68

World Average 0 14.1 1.00

B. Statistics for the Disasters (1960–85)

Average Growth
of Relative Income

Average
I/Y

Relative Income
in 1960

Chad −4.2 2.1 0.51

Guyana −3.9 24.8 1.50

Madagascar −3.4 1.3 0.62

Mozambique −3.3 1.9 0.51

Somalia −2.9 8.5 0.51

Venezuela −2.6 18.6 5.46

Angola −2.6 3.6 0.52

Zambia −2.6 24.3 0.71

Burundi −2.5 4.4 0.28

Uganda −2.1 2.6 0.32

Disaster Average −3.0 5.4 0.68

World Average 0 14.1 1.00



Table 3

Average Investment-Output Ratios in Each Cell†

% Obs.
in 1960 60

85 1/8–1/4 1/4–1/2 1/2–1 1–2 2–4 4–8

8.8 1/8–1/4 9.4 9.4 29.7

15.2 1/4–1/2 4.8 11.2 10.7 19.8

25.6 1/2–1 3.3 6.3 12.2 17.1

24.8 1–2 15.5 17.9 24.1

17.6 2–4 16.6 21.7 22.3

8.0 4–8 15.3 25.6

% Obs. in 1985 15.2 13.6 16.0 24.0 20.0 11.2

†The entires in the matrix are the average investment-output ratios for countries
which were in the specified bin in 1960 and ended up in the specified bin in 1985.



Table 4

Parameters

Stochastic Process for Distortions†

Autoregressive Parameters

ρp = 0.993,
(0.002)

µp = 1.976,
(0.324)

σp = 0.074
(0.002)

ρT = 0.865,
(0.018)

µT = 2.459,
(0.219)

σT = 0.789
(0.024)

Switching Probability Parameters

ap = 0.244,
(0.021)

bp = −0.012
(0.001)

aT = 0.350,
(0.031)

bT = −0.016
(0.003)

Preferences

β = 0.94

σ = 1.5

Technology

αk = αh = 1/3

δk = δh = 0.06

g = 0.023

n = 0.019

†Numbers in parentheses are standard errors.



Table 5

Model’s Mobility Matrix for Relative Incomes†

% Obs. in
1960 60

85
1/8–1/4 1/4–1/2 1/2–1 1–2 2–4 4–8

8.8 1/8–1/4 .73
(.09)

.19
(.10)

.06
(.07)

.02
(.03)

15.2 1/4–1/2 .11
(.09)

.57
(.12)

.19
(.08)

.10
(.06)

.03
(.04)

25.6 1/2–1 .00
(.01)

.13
(.05)

.61
(.08)

.21
(.07)

.04
(.03)

.00
(.01)

24.8 1–2 .03
(.02)

.28
(.07)

.51
(.08)

.17
(.05)

.01
(.02)

17.6 2–4 .09
(.05)

.35
(.09)

.39
(.08)

.17
(.05)

8.0 4–8 .05
(.06)

.21
(.10)

.74
(.10)

% Obs. in 1985 8.2
(1.8)

14.5
(2.3)

27.6
(3.3)

26.2
(3.4)

14.2
(2.3)

8.3
(1.3)

†The entries in the matrix are the fractions of countries which were in the specified bin
in 1960 and ended up in the specified bin in 1985. Numbers in parentheses are
standard deviations across 100 simulations.



Table 6A

Model’s Statistics for the Miracles

I. A Single Realization

Miracle
Average Growth of

Relative Income
Average

I/Y
Relative Income

in 1960

1 5.2 23.0 0.46

2 5.0 15.2 0.21

3 4.7 21.1 0.45

4 4.1 49.0 1.30

5 3.6 31.9 1.19

6 3.3 10.0 0.22

7 3.2 21.4 0.73

8 2.9 15.5 0.55

9 2.9 23.4 0.53

10 2.6 18.5 0.57

Miracle Average 3.7 21.0 0.53

II. Across Realizations†

Average Growth of
Relative Income

Average
I/Y

Relative Income
in 1960

Mean of Miracle Average 4.45
(.50)

23.80
(3.45)

0.58
(.12)

Mean of World Average 0 11.63
(.48)

1.00

†Numbers in parentheses are standard deviations across 100 simulations.



Table 6B

Model’s Statistics for Disasters

I. A Single Realization

Disaster
Average Growth of

Relative Income
Average

I/Y
Relative Income

in 1960

1 −5.6 2.2 3.50

2 −4.6 4.8 3.04

3 −4.4 4.1 2.56

4 −4.3 3.4 1.43

5 −4.2 4.8 2.20

6 −3.7 4.8 1.51

7 −3.5 7.6 2.96

8 −2.9 4.5 0.87

9 −2.7 8.9 2.67

10 −2.7 7.8 1.63

Disaster Average −3.9 4.9 2.07

II. Across Realizations†

Disaster
Average Growth of

Relative Income
Average

I/Y
Relative Income

in 1960

Mean of Disaster Average −3.75
(.27)

5.19
(.75)

2.17
(.30)

Mean of World Average 0 11.63
(.48)

1.00

†Numbers in parentheses are standard deviations across 100 simulations.



Table 7

Average Investment-Output Ratios in Model in Each Cell†

% Obs. in
1960 60

85
1/8–1/4 1/4–1/2 1/2–1 1–2 2–4 4–8

8.8 1/8–1/4 4.5
(.1)

6.8
(1.1)

13.2
(2.5)

24.4
(6.0)

15.2 1/4–1/2 4.3
(.2)

6.1
(.4)

11.6
(1.5)

21.0
(3.5)

37.0
(6.0)

25.6 1/2–1 2.6
(.4)

5.5
(.8)

9.4
(.5)

17.0
(2.2)

32.2
(7.0)

57.0
(10.7)

24.8 1–2 3.3
(.9)

7.0
(.8)

13.8
(.9)

26.3
(2.6)

48.8
(9.1)

17.6 2–4 4.2
(1.4)

9.6
(1.5)

20.3
(1.9)

41.0
(6.6)

8.0 4–8 7.0
(3.2)

16.2
(3.8)

36.2
(3.0)

% Obs. in 1985 8.2
(1.8)

14.5
(2.3)

27.6
(3.3)

26.2
(3.4)

14.2
(2.3)

8.3
(1.3)

†The entries in the matrix are the average investment-output ratios for countries which
were in the specified bin in 1960 and ended up in the specified bin in 1985. Numbers
in parentheses are standard deviations across 100 simulations.
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Table A1

Relative Income
Growth Rate of
Relative Income I/Y K/Y1960 1985

Africa
Algeria 1.74 2.07 0.69 21.81 2.22
Angola 0.52 0.27 −2.59 3.64 0.53
Benin 0.53 0.37 −1.42 6.49 0.89
Botswana 0.33 1.05 4.76 19.77 1.41
Burkina Faso 0.21 0.14 −1.42 6.88 0.78
Burundi 0.28 0.15 −2.47 4.40 0.65
Cameroon 0.36 0.60 2.04 7.78 0.72
Cape Verde Is. 0.37 0.44 0.66 23.60 2.09
Central Afr. R. 0.31 0.19 −1.86 6.80 0.78
Chad 0.51 0.18 −4.19 2.25 0.46
Comoros 0.29 0.22 −1.17 14.22 1.81
Congo 0.67 1.06 1.87 11.42 0.80
Egypt 0.75 1.10 1.56 4.57 0.44
Ethiopia 0.14 0.11 −1.11 4.95 0.54
Gabon 0.94 1.49 1.84 22.61 2.76
Gambia 0.30 0.25 −0.83 4.36 0.75
Ghana 0.55 0.34 −1.82 6.34 0.72
Guinea 0.25 0.24 −0.07 6.25 0.73
Guinea-Biss 0.25 0.21 −0.68 17.91 1.83
Ivory Coast 0.54 0.58 0.25 12.07 1.43
Kenya 0.39 0.31 −0.89 16.32 1.55
Lesotho 0.15 0.31 2.87 9.38 1.13
Liberia 0.46 0.36 −0.98 13.12 1.18
Madagascar 0.62 0.26 −3.40 1.33 0.21
Malawi 0.20 0.18 −0.50 10.54 1.17
Mali 0.40 0.26 −1.74 5.83 0.65
Mauritania 0.57 0.41 −1.28 15.03 2.12
Mauritius 1.59 1.15 −1.30 10.36 1.08
Morocco 0.76 0.99 1.08 9.02 0.94
Mozambique 0.51 0.22 −3.33 1.85 0.35
Namibia 1.31 1.30 −0.02 27.92 4.08
Niger 0.24 0.17 −1.41 9.11 1.20
Nigeria 0.35 0.44 0.91 13.38 1.83
Reunion 0.98 1.21 0.85 23.96 1.84
Rwanda 0.26 0.24 −0.31 3.28 0.36
Senegal 0.58 0.41 −1.33 5.35 0.56
Seychelles 0.67 1.09 1.93 15.98 1.66
Somalia 0.51 0.24 −2.91 8.48 1.35



Table A1, continued

Relative Income
Growth Rate of
Relative Income I/Y K/Y1960 1985

South Africa 1.68 1.53 −0.39 19.25 2.20
Swaziland 0.67 0.80 0.76 12.37 1.54
Tanzania 0.15 0.15 −0.12 10.61 1.14
Togo 0.21 0.23 0.40 16.26 1.91

Tunisia 1.05 1.35 1.02 15.61 1.31
Uganda 0.32 0.19 −2.12 2.57 0.37
Zaire 0.27 0.17 −1.77 3.92 0.63
Zambia 0.71 0.37 −2.58 24.28 2.82
Zimbabwe 0.60 0.50 −0.70 18.12 1.61
North and Central America
Barbados 1.80 1.88 0.19 12.53 1.54
Canada 5.20 4.80 −0.33 23.31 2.38
Costa Rica 1.82 1.41 −1.03 15.65 1.77
Dominican Republic 1.10 1.09 −0.04 14.43 1.72
El Salvador 1.17 0.85 −1.24 8.45 1.11
Guatemala 1.41 1.13 −0.88 9.40 1.17
Haiti 0.45 0.33 −1.24 4.97 0.82
Honduras 0.87 0.72 −0.79 14.16 1.42
Jamaica 1.16 0.73 −1.84 22.97 3.03
Mexico 2.54 2.62 0.13 16.99 1.75
Nicaragua 1.37 0.91 −1.62 12.00 1.65
Panama 1.27 1.55 0.80 21.90 2.06
Puerto Rico 3.04 3.36 0.40 23.41 2.04
Trinidad & Tobago 4.51 3.93 −0.55 12.59 1.59
United States 6.52 5.20 −0.90 21.53 2.40
South America
Argentina 3.03 2.30 −1.09 17.09 2.42
Bolivia 0.89 0.87 −0.10 18.77 1.96
Brazil 1.48 1.69 0.53 19.88 1.88
Chile 2.34 1.50 −1.75 18.69 2.23
Colombia 1.46 1.43 −0.10 16.10 1.62
Ecuador 1.19 1.48 0.88 22.93 2.27
Guyana 1.50 0.55 −3.93 24.78 4.65
Paraguay 0.95 0.96 0.03 12.55 1.55
Peru 1.68 1.25 −1.18 17.82 2.30
Suriname 1.90 1.68 −0.50 19.48 2.22
Uruguay 2.61 1.57 −2.01 13.23 2.49
Venezuela 5.46 2.83 −2.60 18.60 2.53
Asia
Bangladesh 0.74 0.66 −0.47 4.51 0.39
China 0.29 0.33 0.60 19.61 1.63
Hong Kong 1.11 2.53 3.34 20.26 1.52



Table A1, continued

Relative Income
Growth Rate of
Relative Income I/Y K/Y1960 1985

India 0.47 0.42 −0.46 13.63 1.34
Indonesia 0.44 0.67 1.70 14.64 1.52
Iran 2.68 2.13 −0.90 14.92 1.97
Iraq 3.43 2.44 −1.35 10.53 1.92
Israel 2.59 3.38 1.08 27.55 2.39
Japan 1.33 2.90 3.15 33.93 3.14
Jordan 1.20 2.41 2.83 14.12 1.45
Korea Republic 0.72 1.60 3.22 21.44 1.91
Malaysia 1.10 1.61 1.55 22.33 2.21
Myanmar 0.18 0.21 0.44 8.83 0.86
Nepal 0.34 0.35 0.04 5.19 0.64
Pakistan 0.54 0.65 0.76 10.79 0.84
Philippines 0.79 0.65 −0.79 15.44 2.14
Saudi Arabia 3.68 4.34 0.66 7.08 1.31
Singapore 1.34 2.77 2.95 30.65 2.78
Sri Lanka 0.94 0.86 −0.33 8.48 0.95
Syria 1.52 2.64 2.24 15.40 1.43
Taiwan 0.90 1.96 3.15 21.84 1.85
Thailand 0.50 0.73 1.51 16.90 1.48
Europe
Austria 2.86 3.67 1.00 25.81 2.96
Belgium 3.82 4.21 0.39 24.15 2.80
Cyprus 1.33 2.14 1.94 27.97 2.44
Czechoslovakia 0.89 1.15 1.04 27.80 3.13
Denmark 3.95 3.67 −0.29 26.37 2.88
Finland 3.09 3.65 0.67 35.38 3.66
France 3.60 4.17 0.59 27.47 3.11
Germany—West 3.72 4.20 0.49 28.57 3.29
Greece 1.38 2.50 2.43 25.99 2.64
Iceland 3.36 3.58 0.25 29.60 2.80
Ireland 2.24 2.96 1.11 25.44 2.83
Italy 2.95 4.19 1.40 28.71 2.93
Luxembourg 5.01 4.74 −0.22 29.94 3.22
Malta 1.26 2.37 2.54 23.73 2.02
Netherlands 4.57 4.40 −0.15 25.19 2.76
Norway 3.82 4.43 0.60 31.96 3.08
Portugal 1.30 1.75 1.20 23.67 2.58
Romania 0.20 0.62 4.56 29.67 2.46
Spain 2.19 3.26 1.61 25.17 2.85
Sweden 4.63 4.08 −0.51 23.71 2.74
Switzerland 5.38 4.60 −0.63 28.57 3.54
Turkey 0.85 1.09 0.99 21.02 2.17



Table A1, continued

Relative Income
Growth Rate of
Relative Income I/Y K/Y1960 1985

United Kingdom 3.94 3.54 −0.43 18.05 2.17
U.S.S.R. 1.25 2.11 2.13 38.76 3.65
Yugoslavia 1.13 1.76 1.79 30.00 3.34
Oceania
Australia 5.14 4.46 −0.57 29.05 2.97
Fiji 2.03 1.51 −1.17 18.49 2.12
New Zealand 5.68 4.01 −1.39 24.57 2.90
Papua N. Guinea 0.61 0.52 −0.61 15.75 2.04



Table A2

Countries in the Mobility Matrix

Relative Income 1985

1/8–1/4 1/4–1/2 1/2–1 1–2

1/8–1/4 Burkina Faso
(.21−.14)

Ethiopia
(.14−.11)

Guinea
(.25−.24)

Guinea Biss
(.25−.21)

Malawi
(.20−.18)

Niger
(.24−.17)

Tanzania
(.15−.15)

Togo
(.21−.23)

Myanmar
(.18−.21)

Lesotho
(.15−.31)

Romania
(.20−.62)

1/4–1/2 Burundi
(.28−.15)

Central Africa
(.31−.19)

Comoros
(.29−.22)

Gambia
(.30−.25)

Rwanda
(.26−.24)

Uganda
(.32−.19)

Zaire
(.27−.17)

Cape Verde Is
(.37−.44)

Kenya
(.39−.31)

Liberia
(.46−.36)

Mali
(.40−.26)

Nigeria
(.35−.44)

Haiti
(.45−.33)

China
(.29−.33)

India
(.47−.42)

Nepal
(.34−.35)

Cameroon
(.36−.60)

Indonesia
(.44−.67)

Botswana
(.33−1.05)



Table A2, continued

1/8–1/4 1/4–1/2 1/2–1 1–2

1/2–1 Chad
(.51−.18)

Mozambique
(.51−.22)

Somalia
(.51−.24)

Angola
(.52−.27)

Benin
(.53−.37)

Ghana
(.55−.34)

Madagascar
(.62−.26)

Mauritania
(.57−.41)

Senegal
(.58−.41)

Zambia
(.71−.37)

Ivory Coast
(.54−.58)

Morocco
(.76−.99)

Swaziland
(.67−.80)

Zimbabwe
(.60−.50)

Honduras
(.87−.72)

Bolivia
(.89−.87)

Paraguay
(.95−.96)

Bangladesh
(.74−.66)

Pakistan
(.54−.65)

Philippines
(.79−.65)

Sri Lanka
(.94−.86)

Thailand
(.50−.73)

Papua N. Guinea
(.61−.52)

Congo
(.67−1.06)

Egypt
(.75−1.10)

Gabon
(.94−1.49)

Reunion
(.98−1.21)

Seychelles
(.67−1.09)

Korea Republic
(.72−1.60)

Taiwan
(.90−1.96)

Czechoslovakia
(.89−1.15)

Turkey
(.85−1.09)



Table A2, continued

1/2–1 1–2 2–4 4–8

1–2 El Salvador
(1.17−.85)

Jamaica
(1.16−.73)

Nicaragua
(1.37−.91)

Guyana
(1.50−.55)

Mauritius
(1.59−1.15)

Namibia
(1.31−1.30)

South Africa
(1.68−1.53)

Tunisia
(1.05−1.35)

Barbados
(1.80−1.88)

Costa Rica
(1.82−1.41)

Dominican Rep.
(1.10−1.09)

Guatemala
(1.41−1.13)

Panama
(1.27−1.55)

Brazil
(1.48−1.69)

Colombia
(1.46−1.43)

Ecuador
(1.19−1.48)

Peru
(1.68−1.25)

Suriname
(1.90−1.68)

Malaysia
(1.10−1.61)

Portugal
(1.30−1.75)

Yugoslavia
(1.13−1.76)

Algeria
(1.74−2.07)

Hong Kong
(1.11−2.53)

Japan
(1.33−2.90)

Jordan
(1.20−2.41)

Singapore
(1.34−2.77)

Syria
(1.52−2.64)

Cyprus
(1.33−2.14)

Greece
(1.38−2.50)

Malta
(1.26−2.37)

U.S.S.R.
(1.25−2.11)



Table A2, continued

1/2–1 1–2 2–4 4–8

2–4 Chile
(2.34−1.50)

Uruguay
(2.61−1.57)

Fiji
(2.03−1.51)

Mexico
(2.54−2.62)

Puerto Rico
(3.04−3.36)

Argentina
(3.03−2.30)

Iran
(2.68−2.13)

Iraq
(3.43−2.44)

Israel
(2.59−3.38)

Austria
(2.86−3.67)

Denmark
(3.95−3.67)

Finland
(3.09−3.65)

Iceland
(3.36−3.58)

Ireland
(2.24−2.96)

Spain
(2.19−3.26)

United Kingdom
(3.94−3.54)

Saudi Arabia
(3.68−4.34)

Belgium
(3.82−4.21)

France
(3.60−4.17)

Germany West
(3.72−4.20)

Italy
(2.95−4.19)

Norway
(3.82−4.43)

4–8 Trinidad & Tobago
(4.51−3.93)

Venezuela
(5.46−2.83)

Canada
(5.20−4.80)

United States
(6.52−5.20)

Luxembourg
(5.01−4.74)

Netherlands
(4.57−4.40)

Sweden
(4.63−4.08)

Switzerland
(5.38−4.60)

Australia
(5.14−4.46)

New Zealand
(5.68−4.01)


