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Abstract

Making the central bank (CB) an agency with the mandate and reputation for main-
taining price stability is a means by which government can choose the strenght of its
commitment to price stability. Economists and policymakers generally feel that the degree
of autonomy of the central banks from political authorities is an important determinant
of policy choices and of economic perfbrmance. Precise empirical verification of these pre-
sumptions is not easy because the autonomy of central banks depends on a number of
attributes , some of which are not easily quantifiable,

This handout provides background tables which underly a survey lecture on available
measures of central bank independence (CBI) and on the empirical evidence about the
effects of CBI on economic performance. Among the measures of independence discussed
and documented are: legal independence, the actual (as opposed to the legally mandated)
term of office of the CB governor, and a behavioral measure of the political vulnerability
6f the CB governor. Most of those measures exist for a sample of over sixty countries. A

first group of tables presents those indices.

*The tables in this handout grew out of a lecture presented at the 12th Latin American Meeting of the
Econometric Society in Tucuman, Argentina in August 1993. They have been expanded in January 2002 to

incorporate new data and evidence on independence and inflation following central bank reform in the transition
economies.



A second group of tables present evidence on the effects of CB autonomy on inflation
and its variability, economic growth, investment and interest rates. Some of the tables also
explore the interconnections between political instability and the type of political regime,
on one hand, and the extent of political influence on the CB on the other. 7

Latter tables in the handout contain recently created data and evidence on legal au-

tonomy in the new central banks of the transition economies.

The tables in the handout are taken from the following

sources

A. Cukierman, Central Bank Strategy, Credibility and Independence: Theory and
Evidence, 1992, The MIT Press, Cambridge, MA.

A. Cukierman, S. Webb and B. Neyapti, " Measuring the Independence of Central Banks and [ts
Effect on Policy Outcomes”, World Bank Economic Review, 6, September 1992, 353-398. .
A. Cukierman and S. Webb ”Political Influence on the Central Bank-International Evidence”,
The World Bank Economic Review , 9, September 1995, 397-423. |
A. Cukierman, P. Kalaitzidakis, L. Summers and S. Webb ” Central Bank Independence, Growth,
Investment and Rea,l Rates”, Carnegie-Rochester Conference on Public Policy, Autumn
1993. |
A. Cukierman, G.P. Miller and B. Neyapti, Central Bank Refofm, Liberalization and Inflation
in Transition Economies - An International Perspective, Forthcoming: Journal of Monetary

Economics, March 2002.



2. PROXIES FOR CENTRAL BANK
INDEPENDENCE (CBI)

A. LEGAL PROXIES

Table 19.1

Legal variables and their codings '
Definition of Numerical
Group variable Varable  Levels of independence and their meanings codings
CEO Term of office too lLiooz8 1
of CEQ in years 28>to026 0.75
dtoo=35 0.50
4. jo0 =4 0.25
S.100 <4 i+
Who appoints app I. CEQ appointed by CB board l
the CEQ? 2. CEO appointed by council composed of members from executive and
legislative branches as well as from CB board 0.75
, 3. CEQ appointed by legisiative branch (Congress, king) 0.50
4, CEO appointed by executive branch {council of ministers) 0.25
5. CEQ appointed through decision of one of two members of cxecuuvc
. branch (e.g., prime minister or minister of fnance) 0
Provisions for diss 1. N provision [or dismissal 1
dismissal of CEQ 2. Dismissal possible only for nonpolicy reasons (e.g., incapability
or violation of law) 0.83
1. Dismissal possible and at discretion of CB board 0.67
4. Dismissal for policy reasons at legislative branch’s discretion 0.50
5. Unconditional dismissal possible at legislative branch's discretion 0.3
6. Dismissat for policy reasons at executive branch’s discretion 0.17
7. Unconditional dismissal possible at executive branch’s discrelion ]
Is CEO allowed off I. CEQ prohibited by law rom holding any other office in government H
to hold another 2. CEQ not allowed to hold any otker office in government uniess
office? authorized by executive branch 0.5
. . 3. Law does not prohibit CEO from holding anotber officc 0
Policy @ Who formulaies monpol 1. CB alonc has autharity to lormuiate monctary policy 1
formulations  monclary policy? 2CB pammpales in formulation of monetary policy together with
government 0.66
3. CB participales in formulation of monetary policy in an advisory mpacily 033
4, Government alone formulales monetary policy 0
v Glaver‘nment conf 1. CB given (inai authority over issues cicarly defined in the law as CB
o directives objectives 1
g and rcsc.sluncm 2. Government has l'mal aulhamy only over policy issues that have not been
. of conilict clearly defined as CB goals or in case of condlict within CB 0.8
i fa 3. In case of conflict [inal decision up (o a counctl whose members are from ‘
SR CB, legislative branch, and executive branch 0.6
5 4. Legislative branch has final authority on policy issues 0.4
@ 5. Executive branch has final authority on policy issues, but subject (o due
o process and possible protest by CB 02
o &. Executive branch has unconditional authority over policy 0
Is CB given an adv 1. Yes 1
active role in 2. Neo o
the formulation
of government's
budget?
CB objectives obj 1. Price stability mentioned as the only or major goal, and in cuse of condlict
) with government CB has final authority to pursuc policics aimed at achicving
this goal !
2. Price stability mentioned as the onty goal 0.8
3. Price stability mentioned along with other objectives that do not seem 1o
conflict with price stability (e.g., stable banking) 0.6
4. Price stability mentioned with a number of potentially conflicting goals
{e.g., full employment) 0.4
5. CB charter does not contain any objectives for CB 0.2
6. Some goals appear in the charter, but price stability not one of them 0



Table 19.1 (continued)

Definition of ' EET—
Grou variable i ; i i meani omencal
P , i Variable - Levels of indcpendence and their meaniogs codings
Limitatioss Limitations on lla 1. Advances 1o government prohibited I
oa icuding advances 2. Advances permitied but subject to limits in terms of absolute cash amounts
of ta otber types of relatively strict limits (c.g- up Lo 15%; of government
revenues) : 0.66

3. Advances subject 1o relatively accommodative limiis (e.g., advances
can exceed 15% of government reyenues of e specificd as (ractions of

- government expeaditures) . 0.33
" 4. Mo jegal limils on advances,; their quaatity subject (o periodic negotiations
between governmeat and CB : o0
Limitatians fis " Specification of levels identical to those for advances
on securitized '
lending :
Who decides idec 1. CB controls terms and conditions of government borrowiang (rom it 1
coatrol of ierms "5 Terms of CB lending specificd in the law, or CB given legal authority to set
of lending? these lerms 0.66
3. Law leaves the decision about the terms of CB lending to government to
negotiations between CB and exccutive branch 0.33
4. Exccutive branch alone decides the terms of CB lending o govemment ‘
% and imposss ther on CB : 0
How widsis Lthe widsh 1. Oniy ceatral government can borrow (rom CB i
circle of potential 2. Cepiral and stale governmenls as well as all political subdivisions can
borrowessfrom CB? barrow from CB . . 068
) “ 3. In addition to the institutions mentioned under 2 public enterprises can
borrow from CB ] 0.33
4 CB can lend to all of the above as well as 10 the privaie seclor 0
Type of imiy when liype ¢ 1, Limit specified a$ an absolute cash amount 1
such limsizxists . 2 Limit specified as a percentage of CB capital or other linbilities 0.66
3. Limit specified as a percentage of governmenl revenues 0.13
- 4 Limil specified as a percentage of government expenditures 0.
Matunitylloans Ima: 1. Maturity of CB loans limited 10 a maximum of 6 months S
. * 2 Maturity of CB loans limited 10 2 maximum of one year 0.66
* 3. Maturity of CB loans limited to a maximum of more than vne year 0.33
* 4, No legal upper bounds on the maturity of CB loans 0
Restrickinason line 1. Interest ratc on CB loans must be at market rate 1
intereatipares® : 2. Interest rate on CB loans Lo governmant cannot be lawer than a certain
foor ' ‘ 075
1. Interest rate on CB loans cannot excesd a certain ceiling 0.50
4, Mo explicit legal provisions regarding ihe interest rate on CB loans 0.25
é Law stipulates no interest rate charge on government's borrowing [rom the
. ; B -
Prohibitkn-on Iprm 1. CB prohibited [rom buying government securitics in primary market 1
lendipgduqprimary 2. CB not prohibited from buying government securitics in primary markel i)

market

Soueces: (1) Computerimpdegai data files on CB:charters from the Central Banking Depatimeat al the IMF, {2} Aufricht (1961, 1967), (3) Eight
European central banksI963), and (4) Effros (1982). These sources were supplemented by updates of various laws from the EMF legal library files
a. Terms of lending copmernmmaurity, interest, and amount of loans subject to the relevant legal limits.

b. The rationale for theaissilication of this variable is that minimum rates are likcly (o have been devised in order (o discourage borrowing at
the CB while maximum'aha'are probably meani to faclitate borrowing at the CB. But the requircment of 2 minimurn ralc is classified below
“markcl rates,” since minimam rates, whea they caist, are usually lower than market rates.
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. 3. INFLATION AND CBI IN INDUSTRIAL
COUNTRIES AND IN LDC-S -

3 Table 202

- Depreciztion in the reai value of money versus & weighted average.of legal variables,

; compliance, and turnover (dependent variable: rate of depreciation in the reat value of
v money d)

2 Explanatory All . Developed  developed  Developed  developed
L variable countries countries countriss countries ‘countries
: Intercopt 0.22 0.81 0.24 0.08 0.41
? (6.2) (6.4) (4.0 (6.5) 2.1y
LVAW - - =002 -0.05 0.02 i
{~0.3) (-20) {02)
comp ~0.04 -0.00 =004 0.01 "0.02.
i (=27} -0.3 {(~1L7 {—0.5) (0.6)
¢ tor —0.12 026
(—-2.0) (3.6)

i Dummy, 50-59 —-Q0.11 ~0.03 -0.14 -0.03 ~0.13
g : {—13.8) {(—-2.1) (=25 {—28) (—-2.9y"
¥ Dummy, 60-71 ~0.09 ~0.02 ~0.12 - -002 ~0.14
. (-39 (=17 {(—3.4) (=21) - (—4.0)
! Dummy, 72-79 - ~0.03 0.03 —0.05 0.03 —0.04
: {—12) (2.4) (—1.4) (25 (1.3)
h R? 0.13 0.28 0.10 0.29 020
¥ Nuntber of .
S observations 188 69 116 73 122
¢ Note: ¢ statistics are in parentheses under the costficients. The coeflicients are rounded to the
b nearest second digit after the decimal point,
b
/]
g d] * ‘ d
R x Leas developed
X countrios
; Less developed countries
) X X X x X X
i
countries
- X X yx H4
?
, comp ' LYAW
{a) ] {b) .
¥ oo Figure 20.1 .
’ Partial relations between 4, LVAW, and comp in developed and less developed countries
MAIN CONCLUSION: INFLATION IS NEGATIVELY RELATED TO

.LEGAL INDEPENDENCE WITHIN INDUSTRIAL COUNTRIES AND
"POSITIVELY RELATED TO CB GOVERNOR’S TURNOVER(AND
‘NEGATIVELY RELATED TO COMPLIANCE)IN LDC-S



RANKING BY AN OVERALL INDEX OF CBI

K

Table 21.1

Ranking of ccntrai banks by an overzl} index of CB independence during lhe 1980

Country* P _ a* Ly4ud tor* Country* dv d° Lyays or*
Denmark 0.04 0.05 0.47 Bahamas 0.16 0.05 0.45 020
West Germany 0.05 0.02 : Q.66 India 0.17 007 0.33 0.30
United States 0.06 0.04 50.38 Zimbabwe 0.18 0.1t 0.23 0.10
Canada 0.06 0.05 3048 Egypt 0.18 0.13 0.53 030
Norway 0.06 0.07 0.4 [srael 0.20 0.47 042 020
Sweden 0.07 0.06 oz Zaire 020 0.4 0.4 020
Britain 0.07 0.05 0.3 South Africa 0.20 0.12 0.30 0.20
Australia 0.08 007 0.1 Indonesia 0.21 0.07 .32 020
France 0.09 0.06 %028 Costa Rica 0.23 e.19 042 0.40
Hungary 0.09 0.07 +0.24 0.10 Nicaragua 0.25 0.67 0.42 0.40
Spain 0.10 0.08 . South Korea 0.25 0.05 0.23 Q.50
New Zealand 0.10 0.08 0.7 Uruguay 0.26 033 0.22 0.30
lceland 0.11 0.24 0,36 Western Samoa 0.26 0.05 0.28 0.56
Greece 0.11 0.14. +0.51 020 - Zambia 0.26 0.25 0.31 . 0.50
Thailand UAN 0.04 20.28 0.10 Ethiopia . 027 0.04 0.47 oG
Nigeria 0.12 0.16 10,33 0.10 Peru 0.27 0.64 0.43 0.30
Tanzania 0.13 02 #0.43 0.10 Mexico 0.28 038 0.36 0.30
Malta 0.13 0.02 30.4%5 0.20 Venezucla 0.28 0.04 .37 0.50
Kenya 0.13 0.09 w0.44 0.20 "Turkey 0.29 0.28 044 0.40
Philippines 0.14 0.t1 0,42 0.20 Botswana 0.30 0.09 0.36 0.40
Barbados 0.14 0.05 4#0.40 0.10 Chite 0.35 0.15 049 0.80
Nepal 0.16 0.08 0.2 0.10 Brazil 0.36 0.68 0.26 0.280
Ghana 0.16 028 20.28 0.20 Argentina 0.39 0.74 0.44 1.00

a, The countries in the 1able are ranked l'rom hrghﬂo low overall independence by the size of 4. Lower values of d indicate higher overzll

mdcpcndemx.

b. d is the predicted value of d using equauon 5 iwgabile 20.1 for LDCs and a version of equation {4) without tor for DC.
e dis the ycarly (geometric) average rate of depraciation in the real value of money during the 1980s.
d. LY AU is reproduced from tabie 19.3,

& tor is shown only when it is used to calculate 4.

x

ON CB

4. MEASURES OF POLITICAL INFLUENCE

TABLEI FRE NCIES OF GB GOVERNORS! NG T VARIQUS LAG
INTERVA SFOLLOWIN E LA P AL TRANSITION
— FULL SAMPLE?
Lag interval in months 0=l 2-3 4—6 7-9 10 or
more
Frequency 0.142 0.054 0.052 0.028 0. 024

Lag Interval

TABL_E_' 2 VALUES OF THE TEST STATISTIC FOR THE NULL
P, = pq - EULL SAMPLE

.‘.
Hoedd BT e

HO;



TABLE 3:_FREC i
INTERVALS BY SUBGROUPS OF COUNTRIES?

Country ' No.of No.of months {ollowing a political transition

Group countries 0-1 2-3 4—5 -9 10 or more
Industrial ' 19 0.058 0.015 0.028 0.008 0.014
Industrial— : :

Democratic 17, 0.049 0.017 - 0.031 0.004 0.014
Industrial—Mixed 9 0.130  0.000 0.000 0.059 0.018 *°
LDCs : 45 0.205 0.083 0.070 0.043 0.030
LDCs—-Democratic 8 3,122 0.000 0.139 €.000 - 0.011
LDCs—Authoritarian 21 0.196 0.037 0.013 0.053 0.024
LDCs~Mixed 18 0.218 0.108 °  0.078 0.048 0.029

® The basic time unit used to measure the {requency is two months.

THE POLITICAL VULNERABILITY - V - OF THE CENTRAL
BANK HEAD IS DEFINED AS:

Number of CB governor changes withini
V(i) = months following a political transition’ = 1.6
- Number of politicai transitions U

-

PABLE 4: POLITICAL VULNERABILITY. QF CENTRAL BANKS RY
COUNTRY GRQUPS, 1950—19399-

Country Group : Vulnerability o Fraquency of Political .
: Within § months Within 1 mqnth  change (per annum)

All - - 0.236 - ' 0.127 0.259
Industrial Vo 0.101. : 0.053 0.305
LDCs _ 0.334 0.182 . 0.233
Industrial-Democratic . 0.099 0.045 0.302
Industrial-Mixed 0.115 113 0.328

- LDCs—Authoritarian ) 0.203 0.159 0.148
LDCs—Democratic : 0.276 0.103 0.162

LDCs—Mixed : 0.384 0.199 0.309

2 Vuinerability is defined as the fraction of political transitions that are followed within the
designated number of months (6 ar 1 month) by a replacement of the CB governar.
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TABLE 5 CENTRAL BANK VULNERABILITY AND POLITICAL CEANGE, 1950—89

Explanatory Variable Dependent Variable = Vulnerability

i 0-1lag - 0~6 lag
Constant - ' 0.087 0.150

- (1.47) (1.97)*=
High levels , 0.963 1.878
Political change _ (1.66)* _ o (2.81)%**
Authoritafian—2 | —0.162 —0.423
Transitions . (~0.27) (~0.56)
Mid—level¥ f ~0.149 —0.207
Political cliange ; (—0.84) ; (—0.90)
Low levet & - | —0.057 | ~0.142
Political clange (~0.26) (—0.50)
'DUM AutKoritarian -0.010 —0.083

x | (~0.13) (—0.89)
DUM LDG ‘ 0.110 - 0.216

= : (1.61) _ (2.45)**
Number ofsObservations 101 101

i 5 :
R—square Adjusted 0.072 0.183

T—statistifs in parentheses

* means significant at 1D percent level
** means significant at 5 percent level
*** meansisignificant at 1 percent level.

¥

R BT EERE YR

MAIN CONCLUSIONS: VULNERABILITY IS HIGHER (CETERIS
PARIBUS) IN LDC-S AND IN PERIODS OF CHANGE IN THE
STRUEGTURE OF THE REGIME (FROM DEMOCRATIC TO
AUTHORITARIAN OR VICE VERSA).
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TABLE 7: INFLATION AND INSTABILITY AT THE CENTRAL BANK AND
T POLITICS, 1950 — 89

Explanstory Variable & Dependeﬁt Variable
| - Inflation Standard Deviation
¥ Transformed (D) of D
Consiaat 0.033 ' (0.01?
L 1.1 1.05
- Vulnerability ' 0.088 0.028
(lag 0—6 months) .. - " (2.27)%* (1.62)
Non—Political Turnover 0.278 0.160
(lag over 6 months) . (2.64)*** (3.44)**=
g kS
High level o 0.445 0.151
Political change ! - (1.72)* (1.31)
Authoritarian—2 .} 0.308 0.084
Transitions L (1.25) (0.77)
Mid—level i 0.054 0.024
Political change i) (0.72) . (0.72)
Low—level e 0.159 0.070
Political change 3 (1.75)* (1.73)*
DUM Authoritazian |, 0.030 0.026
N (0.94) - (1.83)%
DUM 195071 L | —0.076 - ' 00.21
(—3.55)*** (~2.29)**
DUM LDC f —0.010 0.004
L (—0.31) (0.29)
Number of obs. : g7 a7
i |
R—square Adjusted. " 0.336 0.336

T-statistics in parentheses

* means significant;at£10 percent level or lower
** means significantat 5 percent level

*** means significant:af 1 percent level.

-

he R,

'MAIN CONCLESION: THE HIGHER THE VULNERABILITY OF CB

HIGHER
AND THE HIGHER NON POLITICAL TURNOVER THE

INFLATION. "THE ONLY TYPE OF POLITICAL INSTABILITY
THAT HAS A POSITIVE EFFECT ON INFLATION IS A REGIME

CHANGE.
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5. CBI, GROWTH, INVESTMENT AND

" INTEREST RATES |
A. GROWTH
Growth and CBI Excluding Outliers -

DEPENDENT VARLABLE: Per Capita Growth Rate

(1)* (2)* (3 (4)

Pooled Cross-Seciion Time S_a-n'u Cross-Seciion

Constant _ 1.50 1.08 0.24 1.34*

(1.8) (1.3) (0.2) (2.3)
Initial GDP -0.0002*  -0.0002*  -0.0001 -0.0005**

(-2.3) (-2.2) (-1.5) (4.1)
Change in 27.53** 28.15%* 29.12%* 14.84
Terms of Trade (4.9) . (5.1} (4.6) (1.9)
Initial Primary 0.86 0.99 0.78 2.56%%
Education Enroilment Ratic (0.9) (1.1) (0.7) (3.4)
Initial Secondary 2.09 2.11 .2.40 3.23
Education Enxollmenz R.at.lo (1.6) (1.7) (1.8) (2.7)
Legal Independence -0.81

{-0.5)

Central Bank Governors -4.74** 351 7 2.52* >
Turnover Rate - {-3.2) (-3.3) (-2.2)
Dummy for the '6@s 1.82%* 1.92** 2.35%*

(3.4)  (3.6) (4.1)
Dummy for the '70s 1.33* 1.39** 1.62"*

(2.7) (2.9) (3.1)
R? ' 029 0.29 0.21 0.46
P(p) 0.54 0.52 0.52
No. of Observations | 130 133 131 49

{-statistics are in paremtheses under the coefficients.

P(p) is the significanee-devel of a first-order autoregressive coefficient from a regression of
the residuals of each ountry in each decade on the residuals of the same country in the
previous decade. '

* significant at the 0.5 devel.

** significant at the 0T4evel.

2 excluding Argentina Botswana. Brazil, Korea

b excluding Botswana iBrazil, Korea
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Table 3: _
Growth and CBI Within Industrial and LDCs - Panel

DEPENDENT VARIABLE: Fer Capita Growth Rate

(1) - (2 (3)
Indusirial LDCs®
Constant 4.10 4.10 1.00
(L.7) (L.7) (0.8)
Initial GDP - -0.0003**  -0.0003** -0.0002
(-2.8) (~3.2) (-0.9)
Change in 3.72 392 30.45"*
Terms of Trade (-0.3) (-0.4) (4.4)
Initial Prizary 0.07 0.15 1.13
Education Enroliment Ratio {0.0) (0.1) (0.9)
Initial Secondary 0.87 0.89 . 1.85
Education Enrollment Ratio-  (0.7) (0.7) (0.8)
Legai Independence -0.21
- (-0.17)
Cenﬁra.l Bank Governors -0.80 -3.58**
Turnover Rate (-0.4) (-2.7)
Dummy for the '60s 1.00 0.93 1.86*
. (1.3) (1.2) (2.1)
Dummy for the ’70s -0.12 -0.14 1.58*
(0.8) (-0.2) (2.1)
R? 0.40 0.40 0.26
P(p) 0.01 0.01 0.77
Ne. of Observations 48 48 85

previous decade,

t-statistica are in parentheses under the coefficients.
P(p) is the significance level of a first-order autoregressive coefficient from a regression of
- the residuals of each country in each decade on the residuals of the same country in the

-

:MAIN CONCLUSION

* significant at the 0.05 level.

= ** gignificant at the 0.01 level.

¢ exciuding Brazil, Botswana, and Korea.

i ———- ——

1.DC-S.

_ ; THERE IS NO RELATION BETWEEN LEGAL
“INDEPENDENCE AND GROWTH. CB GOVERNORS’ TURNOVER
‘HAS A NEGATIVE (CETERIS PARTBUS) EFFECT ON GROWTH IN



B. RESOLUTION OF THE (POTENTIAL) SIMULTANEITY ISSUE - E

g - Table 4: , ' ;
Reestimation of Growth Equations with Instrumental Variables and with
o Alternative Measures of CBI®

(Panel with a unified sample)

(1} (2)° (3) (4)

. Constant 1.18 .15 0.72 0.39

: : (1.4) (1.3) (0.8) (0.5)
Initiat GDP ~0.0002**  -0,0002** -0.0002** .0.0002**
(-2.9) (-2.9) (-2.9) . (-2.8)
Change in 28.05** 28.12%* 30.19** 30.51*=
Terms of Trade (8.1) (8.1) . (5.3) (5.4)
Initial Primary 2.16" 2.15* 2.54* 2.57*
Education Enrollment Ratic - (2.3) (2.3) (2.6) (2.8)
Initial Secondary 1.29 1.30 1.32 1.28
Eduecation Enroliment Ratio {1.0) (1.1) (1.0} (1.0)
Central Bank Governors -3.42*+ -3.29*%
Turnover Rate (-3.3) (-2.5)
: Nonpolitical turnover of -2.39
.- w Central Bank Governors (-0.7)

Political Vulnerability of -1.41% -1.49*
Central Bank (-2.2) - (-2.3)
Dummy for tha '60s 1.28* 1.27* 1.32* 1.35*

(2.4) (2.4) (2.4) (2.5)

Dummy for the "70s 1.06* 1.06™ 1.13* 1.15*

(2.4) (2.6) (2.4) (2.9)

_ | L 1 3 ¥

R? 0.31 0.31 0.27 0.27

.48 _No. of Observations 119 119 119 119
- e

“# Zxcluding Botswana, Brazil, and Korea,
* Instrumental variables estimation. The Central Bank Governors turnover, rate is in-
mtrumented with noapolitical turnover, the pelitical vulnerability of the CB and all the

semaining regressors. T T . .
-statistics are in parentheses under the coefficients. ' ‘{ D'{ ‘ - (}{}
“““designates significance at the 0.05 level. A / b dj‘“ (JUJ‘,#\
“**Hesignates significance at the 0.01 level. F R u B y
: Uiy f 1L Py
. | LAPE g
K N

MAIN CONCLUSION: VULNERABILITY STILL HAS A (CETERIS
PARTRIISY NEGATIVE EFERCT ON QROWTH
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f\6) c. INVESTMENT AND PRODUCTIVITY GROWTH

Table T:
Private Investment, Productivity Growth and CBI in LDCs

——

—Dependent Vaniable; Private Investment  Dependent Variable:

(% of GDP) (Solow Residuals)
(1) 2 @ (4)° (5)* (6)*
Constant 5.23 434 567" 7.17" -0.01 --0.00
(1.8) (1.3) (2.1) (2.29) (-1.2) (-0.6)
Initial GDP 0.0008 0.0006 0.0008 0.001 -0.0000 =0.0000
(0.8) (0.8) (0.9) (1.2) (-0.2) (-1.0)
Change in ~4.85 -3.08 -16.88 -23.19 - 0.07 007
Terms of Trade (-0.2) (-0.1) (-0.9) {-1.1) (1.3) (1.4)
Initial Primary 236  3.35  3.99 2.50 0.001 - 0.000
Education Enrollment (0.6) (0.8) (0.3) {0.7) (0.1) (0.0)
Ratio ’

' Initial Secondary - 12.30*  12.652* 6.09 4.83 0.03* 0.03*
Education Enrollment  (2.4)  (2.3)  (0.9) (0.7) (2.1) (2.4)
Ratio

) Central Bank « .920* 727 -1015**  .14.20**  -0.01 -0.01
Governors Turnover .. (-2.5) (-1.5)  (-2.9) (-2.9) {-1.5) (-0.6)

Rate
Assassinations -1.27 2,11 0.00

- (-0.6) (1.0 (0.5)

Revolutions and Coups 0.41 0.10 l -0.03*

(0.1) (0.0) (-2.2)

Dumrmy for the ’60s 0.01 0.01

(1.7) (1.6)

Dummy for the 'T0s - =% 2.99 3.28 215 1.58 Q.01 0.01

w(19)  (L9)  (L.3) (0.9) (1.8) (1.9)

R EO0.33 023 - 0.34. _ 0.32 0.08 0.12
No. of Observations - 34 34 30 30 77 77

¢ Excluding Botswana, Brazil, and Kores.
éExcluding Japan.{t-statistics are in parentheses under the coeﬂicien% '

*designates significance at the 0.05 level.
**designates significance'at the 0.01 level.

¢ vl Tnbw Gueby Viaktey of Kot




D. INTEREST RATES

asle 8:
The Variability of Real Rates and CBI - Cross-Section

DEPENDENT VARIABLE: Standard Deviation of the Ex Post Real Deposis Rate

SUR ) @) @ )
All
" Countries Industrial LDCs Industrial LDCs
Constant 3.16 -3.92%* 9.49 4.23f"* 2.60
. (1.0) (4.4) (1.5) (8.2) {0.9)
Legal Independence -7.88 -3.97 -20.18 -4.13*~
o (-1.0) (-2.8) (-1.2) (-3.1)
Central Bank Governors  31.00** 1.90 27.92** 27.27"~
Turnover Rate (5.55) (0.4) (3.%9) (3.4)
R? . 0.44 0.32 032 0.36 0.31-
No. of Obsefvatior;s ‘ 39 16 23 16 24

t Statistics are in parentheses under the coefficients.
* significant at the 0.05 level.
** significant at the .01 level.

Those findings support the conclusion of Alesina and Summers that real-
rate variability is higher when CBI is lower. They also support the conclusion
that the appropriate measure of CBI is legal independence for industrial coun-

tries and Central Bank Governors turnover for LDCs (Cukierman, Webb, and
Neyapti (1992) and Chapter 20 of Cukierman (1992g)).

: : Table 9: ' :
The Variability of Nominal Rates and CBI - Cross-Section

DEPENDENT VARIABLE: Standard Deviation of Designated Nominal Rate

; (1) (2) (3)
Discount Rate Deposit Rate Bond Rate

Constant ' E 225.7 i2.2 1.75

' (0.5) (0.0) T (L.3)

Legal Independence -1593.7 -1518.0 0.13

{-1.5) (-1.2) (0.0)

Central Bank Governors 2419.77 3004.5** At

Turnover Rate {2.5) {3.8) {0.7)

R? 0.11 0.20 -0.05
"No. of Qbservations 54 5T 33

t Statistics are in parenthesesamder the coefficients.
* significant at the 0.05 level,
** significant at the 0.01 level.
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Aggregate Legal Independence during the Eighties
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. Table 11:
Real Rate Levels and CBI - Cross-Section

“Dependent Variable: Mean ex post real deposit rate )
' Industrial.  Industrial
(excl. Ireland)

LDCs

Constant - -1.26 -132 A

(-1.3) (-1.7)
Legal Independence 4.27 5.07
(1.7) (2.4)

Central Bank Governors
Turnover Rate

Jrc ' 0.12 0.26

No. of Observations 16 15

0.84
(0.3)

-13.48"
(-2.0)

0.11

24

t statistxcs are in parentheses under the coefficients.
* significant at the 0.07 level
== significant at the 0.03 level,
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Central Bank Reform, Liberalization and Inflation in
Transition Economies - An International Perspective

" Table 1 :'Aggregate Legal Independence in Transition Econromies after CB

Reform and Year of Introduction of a National Currency

Country enactment year  year of LVAW LVES LVESX
' introduction of

national currency
a

Albania 92 0.51 0.47 0.49
Armenia 93 93 030 060 034
Armenia 96 0.85 1.00 0.90
Azerbaijan i 92 %4 . | 0.22 NA 0.42
Azerbaijan 9% : 0.24 NA 0.37
Belarus | 92 94 0.73 0.75 0.67
Bulgaria 91 0.55 NA 0.65
Croatia 92 0.44 0.60 0.49
Czech Republic 91 | 0.73 0.96 0.73
Estonia 93 92 0.78 0.96 0.58
Georgia 95 93 0.73 0.68 0.62
Hungary 91 | - 0.67 0.79 0.61
Kazakhstan 93 93 0.32 0.63 | 0.56
Kazakhstan 95 0.44 0.92 0.79
Kyrgyz Republic 92 - 93 0.52 0.55 0.55




Latvia
Lithuania
Lithuania
Macedonia
Moldova
Moldova
Mongolia
Mongolia
Poland
Poland®
Romania
Russia®
Russia
Slovak Republic
Slovenia
Tajikistan
Turkmenistan
Ukraine ¢

Uzbekistan

92

91

96

95

91

95

91

96

o1

97

91

93

95

92

91

93

92

91°

92°

93

93

93

93

95

93

93

94

0.49

0.28

0.78

0.41

0.38

0.73

0.43

0.55

0.46

0.89

0.34
0.43
0.49
0.62
0.63
0.36
0.26

0.42

0.41

0.96°

0.37
0.96
0.68
0.84
0.96
0.96
0.92
0.49
0.92
0.51
0.47
0.47
0.92
0.72

NA

0.25 -

NA

NA

0.73

0.25

0.58

0.55

0.54

0.94

0.61

0.68

032

0.95

0.41

0.38

0.73

0.52

0.29

0.19

NA

0.71




- Uzbekistan 95 0.56 0.92 0.92

Average : 0.51 0.73 0.57

Countries with two CB reforms - averages:
First law 0.36 0.62 0.46
Second law 0.62 0.88 0.72

Notes to Table 1:

? For obvious reasons this year is shown only for countries that used to be part of the former
Soviet Union. The source of the information for this column is: Transition Report, EBRD, various
issues.

®All the limitation on lending variables underlying the 1997 aggregate index for the Bank of
Poland are set to 1.00 because the 1997 Polish constitution prohibits government from borrowing at
the CB. Further details and discussion appear in the second footnote to table Al in the appendix, in
Wojtyna (1997) and in Huterski et. al. (1999).

°The first Russian central bank law was passed on December 90 but apparently was applied
only at the end of 92 and was amended in 93. In view of this, and since a new currency was
introduced in July of 93 we picked 93 as the year in which the first Russian central bank law became
effective. See also note number 4 in table Al of the Appendix.

9 The narrower indices of legal independence for Ukraine are not shown in line with our rule
not to display an aggregate index when the sum of weights of the constituent legal variables for which
there is a meaningful entry is less than 0.7. As can be seen from Appendix table Al data on some of
the legal variables in Ukraine is available. Had we calculated narrow aggregate indices from this
small set of legal variables we would have obtained indices showing a non negligible level of legal
independence. '

“Tentative date.




Table 2 : A Comparison of the New Legal Independence in Transition Economies and in

Developed Economies During the Eighties
A. Ranked by LVAW?

| Country LVAW | Country LVAW Country LVAW

Poland 0.8 | Bulgaria 0.55 Iceland 0.34
Armenia 0.85 Kyrgyz Republic | 0.52 Romania 0.34
Estonia 0.78 Albania -1 0.51 Luxembourg 0.33
Lithuania , 0.78 | Denmark 0.50 Sweden 0.29
Georgia 0.73 Latvia 0.49 Finland 0.28
Moldova 0.73 Russia 0.49 UK 0.27
Belarus 0.73 USA 0.48 Turkmenistan 0.26
Czech Repubné 0.73 Canada | 045 Azerbaijan 0.25
Germany 0.69 Croatia 1 0.44 [taly 0.25
Huﬁgary 0.67 Ireland 0.44 France 0.24
Switzerland 0.64 Kazakhstan 0.44 New - Zealand | 0.24
Slovenia 0.63 Netherlands 0.42 Spain 0.23
Slovak 0.62 Ukraine 0.42 Japan 0.18
Republic

Austria 0.61 Macedonia 0.41 | Belgium 0.17
Uzbekistan 0.56 Australia 0.36 Norway 0.17
Mongolia 0.55 Tajikistan | 0.36

12
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Table 2 : Continued
B. Ranked by LVES®

Country LVES Country LVES Country LVES
Armenia 1.00 ‘ Macedonia 1 0.68 Turkmenistan 0.25
Estonia 0.96 Croatia 0.60 Norway 0.21
Latvia 0.96 Kyrgyz Republic | 0.55 Finland 0.16
Lithuania - 1 0.96 - Denmark 0.52 Ireland 0.16
Moldova | 0.96 Romania 0.51 USA 0.16
Czech Republic | 0.96 France 0.5 1. Belgium 0.08
Poland | 0.92 Russia 0.47 New -Zealand 0.08
Kazakhstan 0.92 Albania 0.47 Ttaly 0.04
‘Mongolia 0.92 Switzerland 0.40 Swed.en 0.04
Slovak Republic | 0.92 Netherlands 0.37 UK 0.04
Germany 0.87 Australia 0.29 Azerbaijan NA
Hungary =~ = | 0.79 - | Iceland 0.29 Tajikistan NA
Austria 0.76 Japan 0.27 Ukraine NA
Belarus 0.75 Canada 0.25 Uzbekistan NA
Slovenia 0.72 Luxembourg 0.25 Bulgaria NA
Georgia - 10.68 Spaiﬁ 0.25

* In countries with two CB reforms the latest of the two laws is used.

NA means that there is not enough information to calculate the index. We followed the rule of not
reporting an aggregate index whenever information on more than 30 percent of the (weighted)
constituent components was missing. '

13



Table 3 : Inflation, CBI, liberalization, wars, decontrols of domestic prices and currency

boards without and with a zero constraint on the effect of CBI on inflation for CLI <3.0*

Dependent variable : D

Regressors : 7

CLI -0.13
(0.00)

I -~ 0.36
(0.01)

WD 0.15
(0.01)

LVAW 0.19
(0.27)

LVES

LVESX

DCB -0.06
(0.67)

Intercept 0.39
(0.00)

Adj. R-sq 0.41

Number of 56

observations

~ "Numbers in parenthesis under the coefficients are levels of significance.

-0.12
(0.00)
0.43
(0.01)
0.15
(0.01)

0.00
(0.97)

-0.02
(0.90)

0.38
(0.00)

043

56

Without a zero constraint

-0.12
(0.00)
0.42

0.01)

0.14
(0.02)

-0.00
(0.98)

-0.03
(0.83)

0.37
(0.00)

0.40
60

20

-0.05
(0.16)
0.31
(0.02)

0.12 °

(0.03)
-0.47
(0.00)

0.06
(0.66)

0.39
(0.00)

0.50
56

With a zero constraint

-0.03
(0.28)
0.32
(0.01)
0.13
(0.02)

-0.45

- (0.00)

0.07
(0.57)

0.37
(0.00)

0.57
56

-0.05
(0.11)
0.32
(0.01)
0.12
(0.03)

-0.41
(0.00)
-0.05

(0.67)

0.39
(0.00)

0.50

60
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Table A3: Cumulative Liberalization Index, CLI (*)

Country 1989 1980 1991 1992 1993 1994 1995 1996 1987
Albania 0 0 024 0.9 1.6 23 304 378 456
Armenia 0.04 0.08 0.21 06 102 144 193 265 3.37
Azerbaijan 0.04 008 012 037 068 103 147 202 264
Belarus . 0.04 008 018 0.38 0.71 1.07 155 203 254
Bulgaria : 013 032 0.94 16 226 29 348 413 492
Croatia 041 1.03 165 237 316 398 483 568 653
Czech Republic 0 016 0985 184 274 364 457 55 643
Estonia 0.07 027 059 123 204 293 388 479 572
Georgia 0.04 008 03 082 097 136 185 254 3.26
Hungary 034 091 165 243 325 4141 501 591 6.84
Kazakstan 004 008 022 057 092 1.31 192 264 339
Kyrgyz Republic - 004 008 012 045 105 1.81 283 349 435
Latvia : 0.04 017 0C46° 087 164 245 - 326 4,11 - 5
Lithuania 0.04 0417 05 105 183 272 361 45 539
Macedonia 041 103 168 236 314 392 47 552 6.34
Moldova 004 008 018 056 107 162 23 3.05 3.8
Mongolia 0 0 044 099 1.6 227 294 361 444
Poland 024 092 164 246 328 414 503 592 86.81
Romania 0 022 058 1.03 1.8 229 3 372 447
Russia 004 008 018 087 126 1982 269 349 432
Slovak Republic 0 0.6 095 181 264 347 433 519 6.05
Slovenia 0.41 1.03 174 252 334 416 5.01 588 6.77
Tajikistan 004 008 019 039 065 085 134 1.76 2.21
Turkmenistan 0.04 008 012 025 041 063 085 117 1.53
Ukraine 0.04 008 0.18 041 054 0.8 1.31 19 255

Uzbekistan 0.04 0.08 012 038 068 111 169 226 283

{*) CL!is composed of the cumulative degrees of liberalization in internal and external markets and private
sector entry, with weights of 0.3, 0.3 and 0.4, respectivaly.
Sources: Till 1995: de Melo et al.(1996); 1896-97: update provided by Cevdet Denizer, World Bank, in July 1998.



Table A4: Panel Data for 3 Subperiods

Country

Albania
Armenia
Azerbaijan
Belarus
Bulgaria
Croatia

Czech Republic
Estonia

Georgia
Hungary
Kazakstan
Kyrg:,.rz Republic
Latvia

Lithuania
Macedonia
Moldova

Mongoiia

PERIOD D LVAW  LVES  LVESX CLi WD !

1 0.24 0.00 0.00 0.00 0.12 0.00  0.10
2 NA NA NA NA NA NA  NA

3 0.21 0.51 0.47 0.49 3.41 0.00 0.90
1 0.50 0.00 0.00 0.00 0.21 1.00  0.20
2. 0.59 0.30 0.60 0.34 1,93 100 070
3 0.09 0.85 1.00 0.90 3.37 0.00  0.80
1 0.48 0.00 0.00 0.00 0.12 100 0.0
2 0.94 0.43 0.47 0.41 1,03 1.00 070
3 0.26 0.24 . NA, 0.37 2.33 0.00 075
1 047 0.00 0.00 0.00 0.18 0.00 0.1

2 0.96 0.43 0.47 0.41 1.07 0.00 04

3 .51 0.73 0.75 0.67 2,285 0.00 075
1 0.34 0.00 .0.00. 0.00 0,32 0.00 0.00
2 NA NA NA NA NA NA  NA
3 0.48 0.55 NA 0.65 3.48 0.00  0.60
1 0.74 0.15 0.16 0.13 1.34 1,00 070
2 NA NA NA NA NA NA  NA
3 0.26 0.44 0.60 0.49 526 1.00  0.80
i 0.16 0.00 0.00 0.00 0.16 0.00 000
2 NA NA NA NA NA NA  NA
3 0.10 0.73 0.96 0.73 4.57 0.00 090
1 0.46 0.00 0.00 0.00 0.59 0.00  0.50
2 NA NA NA NA NA NA  NA
3 0.19 0.78 0.96 0.58 479 0.00 090
1 0.47 0.00 0.00 0.00 0.3 100 03

2 0.81 0.00 0.00 0.00 1,605 NA 065
3 0.13 073 0.68 0.62 3.26 0.00 08
1 0.21 0.24 0.21 0.39 0.91 0.00 0.80
2 NA NA NA NA NA NA  NA
3 0.17 0.67 0.79 0.61 8.01 0.00  0.80
1 0.47 0.00 0.00 0.00 0.22 0.00 0.0
2 0.79 0.32 0.63 0.56 1,62 000 065
3 0.17 0.44 0.92 0.79 3.39 0.00 0.80
1 0.45 0.00 0.00 0.00 0.12 0.00  0.00
2 NA NA NA NA NA NA  NA
3 0.32 0.52 0.55 0.55 3.49 0.000 0.80
1 0.44 0.00 0.00 0.00 0.46 0.00 0.50
2 NA NA NA NA NA NA  NA
3 0.15 0.49 0.96 0.73 4,11 0.00 090
1 0.50 0.00 0.00 0.00 0.50 0.00 050
2 0.30 0.28 0.37 0.25 3.61 0.00 090
3 0.07 0.78 0.95 0.58 5.39 0.00 0.90
1 0.65 0.15 0.16 0.13 2.36 0.00  0.80
2 NA NA NA NA NA NA  NA
3 0.02 0.41 0.68 0.55 6.34 0.00  0.90
1 0.47 0.00 0.00 0.00 0.18 1.00 010
2 0.50 0.38 0.84 0.54 1.96 100 075
3 0.12 0.73 0.96 0.94 3.80 0.00  0.80
1 0.23 0.00 0.00 0.00 0.00 0.00 0,00
2 0.59 0.43 0.96 0.61 2.27 0.00 070
3 NA 0.55 0.92 0.68 4.44 0.00 0.80

LR



Country PERIQOD D LVAW LVES LVESX CLI WD I
Poland 1 0.66 0.10 0.27 0.19 0.92 0.00 0.70
2 0.22 0.48 0.49 0.32 4.59 0.00 0.90
3 0.11 0.89 0.92 0.95 NA 0.00 NA
Romania 1 0.23 0.23 0.76 0.76 0.22 0.00  0.50
-2 NA NA NA NA NA NA NA
3 0.50 0.34 0.51 0.32 3.00 0.00 0.80
Russia 1 0.48 0 0 0 0.18 0.00 0.1
2 0.7 0.43 0.47 0.41 2.305 0.00 0.7
3 0.22 0.49 047 0.38 4.32 000 0.8C
Slovak Republic 1 0.14 0.00 0.00 0.00 0.56 0.00 045
2 NA NA NA MNA NA NA NA
3 0.10 0.62 0.92 0.73 476 0.00 0.80
Slavenia 1 0.77 0.15 0.186 0.13 1.03 1.00 Q.70
2 NA NA NA NA NA NA NA
3 0.21 0.63 072 0.52 5.01 0.00 0.80
Tajikistan 1 0.49 o -0 0 0.19 1.00 0.1
2 0.82 0.43 0.47 0.41 1.145 1.00 0.55
3 0.53 0.36 NA 0.29 2.21 1.00 0.7
Turkmenistan 1 0.47 0.00 0.00 0.00 0.12 0.00 0.00
2 NA NA NA NA NA NA NA
3 0.67 0.26 0.25 0.19 1.17 0.00 0.50
Ukraine 1 0.49 0.00 0.00 0.00 0.18 0.00 0.10
2 NA NA, NA NA NA MNA NA
3 0.47 0.42 NA NA 1.80 0.00 070
Uzbekistan 1 0.52 0.07 0.08 0.07 0.25 0.00 0.2
2 0.75 0.41 NA 0.71 1.89 0.00 0.70
3 0.34 0.56 0.92 0.92 2.83 0.00 0.6
Notes: .
a, Period 1 starts in 1889, For non-former Soviet Union countries It ends in the year of
enactment of the first central bank faw. For former Soviet Union countries the last year of
period 1 is the latest of the year of enactment of the first central bank law and the year of
replacement of the Ruble by a domestic currency.
Periad 2 is the period after the enactment of the first central bank law including the year of
enactment of the second central bank law, if there is such a law.
Period 3 covers all the years following the enactment of the last central bank law, up to
and including 1998. A consequence of this classification is that in former Soviet Union
countries in which the Ruble conlinued to circulale after the enactment of the first CB law
there may be three periads even if the country had only one CB reform. Even if the country
had two reforms, the second period may differ from the period between the two laws.
b. D is the average rate of dapreciation In the real value of money within each subperiod.
c. CLIis the value of the cumulative liberalization index in the middle of each subperiod.
if the number of years in a subperiod is odd, CLI Is the value'at the median year in that
subperiod. If the number of years in a subperiod Is even, CLI is the average of the values
in the two middle years.
Since the data for 1998 is unavailahla, CLI for the third period of countries whose CB
enactment year was 1996 (Armenia, Azarbaijan,lithuania and Mongolia) is the value
of CLI in 1997. ’
d. WD is a war dummy which assumes a value of one in periods (4, 2 or 3) in which the
country was at war for more than half of the period, and zero otherwise.
€. {is the value of the de Melo st. al. (1996) index of liberalization of internal prices in the
median year(s) of each subperiod.
f. LVAW, LVES and LVESX are alternative proxies for aggregate legal GBI, Details appear

at the beginning of section 2.



