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� ,Q� WKLV� SDSHU�� ZH� GHVFULEH� WKUHH� WKLQJV�� ���� (YLGHQFH� RI� ȕ�FRQYHUJHQFH¶V� H[LVWHQFH� LQ� � ,QGRQHVLDQ��
GLVWULFWV�OHYHO�GDWD������WKH�UHDVRQ�RI�ZK\�ı�FRQYHUJHQFH�PD\�QRW�DFFRPSDQ\�ȕ�FRQYHUJHQFH��DQG�����WKH�
GHPRQVWUDWLRQ�WR�VKRZ�WKDW��ı�FRQYHUJHQFH�FDQQRW�EH�GHWHFWHG�DW�WKH�GLVWULFWV��OHYHO�DFURVV�,QGRQHVLD�XVLQJ�
Indonesian  districts -level data that contains over 277 cross-sectional observations. If Indonesian individual 
SURYLQFHV�DUH�FRQVLGHUHG�VHSDUDWHO\��ZH�¿QG�RQO\���RXW�RI����SURYLQFHV�ZLWK�GHWHFWHG�ı�FRQYHUJHQFH��%XW�
DOVR��LQ�PDQ\�FDVHV�VWDWLVWLFDOO\�VLJQL¿FDQW�ı�GLYHUJHQFH�LV�IRXQG�

.H\ZRUGV��ȕ�FRQYHUJHQFH��ı�FRQYHUJHQFH�DQG�VSHHG�RI�FRQYHUJHQFH

� 'DODP� WXOLVDQ� LQL��NDPL�PHQMHODVNDQ� WLJD�KDO�� ����%XNWL�NHEHUDGDDQ�ȕ�NRQYHUJHQVL�GDODP�'DWD� WLQJNDW�
NDEXSDWHQ�GL�,QGRQHVLD������DODVDQ�PHQJDSD�ı�NRQYHUJHQVL�PXQJNLQ�WHUMDGL�WDQSD�DGDQ\D�ȕ�NRQYHUJHQVL��
GDQ�����JDPEDUDQ�XQWXN�PHQXQMXNNDQ�EDKZD�ı�NRQYHUJHQVL�WLGDN�GDSDW�GLGHWHNVL�GL�WLQJNDW�NDEXSDWHQ�GL�
seluruh Indonesia dengan menggunakan data tingkat kabupaten di Indonesia, yang berisi lebih dari 277 
observasi cross-sectional. Jika masing-masing propinsi Indonesia dianggap secara terpisah, kita dapat 
PHQHPXNDQ�KDQ\D���GDUL����SURYLQVL�\DQJ�PHPLOLNL�ı�NRQYHUJHQVL��$NDQ�WHWDSL��GDODP�EDQ\DN�NDVXV�MXJD�
GLWHPXNDQ�DGDQ\D�ı�GLYHUJHQVL�\DQJ�VLJQL¿NDQ�VHFDUD�VWDWLVWLN�

.DWD�NXQFL��EHWD�NRQYHUJHQVL��ı�NRQYHUJHQVL�GDQ�NHFHSDWDQ�NRQYHUJHQVL

Konvergensi beta dan Konvergensi Sigma: bukti dari 
data Tingkat Kabupaten di Indonesia

AbSTrAK

InTroDUCTIon

 One of the goals of economic development is 
equitable. The tendency of poor countries or regions 
to grow faster than rich ones has been quite basic of 
all economic issues: are there automatic forces that 
lead to the convergence over time in the levels of per 
capita income and product?
 One can differentiate the convergence ingrowth 
HPSLULFV� DV� WZR� W\SHV�� ı�FRQYHUJHQFH� DQG�
ȕ�FRQYHUJHQFH��:KHQ�WKH�GLVSHUVLRQ�RI�UHDO�SHU�FDSLWD�
income (hereafter, simply “income”) across a group 
RI�HFRQRPLHV�IDOOV�RYHU�WLPH��WKHUH�LV�ı�FRQYHUJHQFH��
When the partial correlation between growth in 
income over time and its initial level is negative, 
WKHUH� LV� ȕ�FRQYHUJHQFH��7ZR� W\SHV�RI� FRQYHUJHQFH�
are normally tested in empirical research.
1.

2. 

� 7KDW� ¿UVW� NLQG� RI� FRQYHUJHQFH� LV� OLDEOH� WR� UHVXOW�
in convergence of the second kind, but this process 
is offset by new disturbances that tend to increase 
dispersion
� 7KHUH� DUH� WZR� W\SHV� RI� ȕ� FRQYHUJHQFH� DFURVV� D�
number of developing countries, unconditional 
DQG� FRQGLWLRQDO� ȕ� FRQYHUJHQFH�� 8QFRQGLWLRQDO�
ȕ� FRQYHUJHQFH�� ZKLFK� LJQRUHV� DOO� RWKHU� SRVVLEOH�
impacts on growth, suggests that overtime countries 
with differing levels of initial GDP per capita will 
converge with one another over the long run. Whilst 
FRQGLWLRQDO�ȕ�FRQYHUJHQFH�LQYROYHV�DOO�RWKHU�SRVVLEOH�
impacts on growth.
� (FRQRPLVWV� KDYH� UHFRJQL]HG� WKDW� ȕ�FRQYHUJHQFH�
LV� QRW� D� VXI¿FLHQW� FRQGLWLRQ� IRU� ı�FRQYHUJHQFH�
(for an early recognition of this idea see Barro and 
Sala-i-Martin 1992, pp. 227-28), regardless of the 
literature’s stress on it. Also, Quah (1993) and 

ȕ convergence is tested as to determine whether 
or not poor countries are growing faster than 
richer countries (a negative correlation between 
initial per capita income and growth in per capita 
income);

ı�FRQYHUJHQFH�WHVWV�ZKHWKHU�RU�QRW�WKH�GLVSHUVLRQ�
between per capita income levels declines over 
time.
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)ULHGPDQ� ������� ERWK� DSSURYHG� RI� ı�FRQYHUJHQFH�
gets greater interest because it tells directly as to 
whether the distribution of income across economies 
is becoming more equitable.
� 7KLV�SDSHU�DOORZV�XV�WR�NQRZ�WKDW�ȕ�FRQYHUJHQFH�LV�
LQGHHG�D�QHFHVVLW\�ı�FRQYHUJHQFH¶V�FRQGLWLRQ�EXW�QRW�
TXLWH�VXI¿FLHQW�IRU�LW��7KHQ��ZH�GLVFXVV�WKH�HYLGHQFH�
RI� ȕ�FRQYHUJHQFH� LQ� ,QGRQHVLD� XVLQJ� GLVWULFW�OHYHO�
data covering 1986–2010 and containing over 277 
cross-sectional observations. We demonstrate that 
ı�FRQYHUJHQFH� FRXOG� QRW� EH� GHWHFWHG� GXULQJ� WKDW�
time period in mentioned region or within the large 
majority of the individual provinces of Indonesia 
considered separately. But in many cases, that 
VWDWLVWLFDOO\�VLJQL¿FDQW�ı�GLYHUJHQFH�LV�IRXQG�

MeTHoDology AnD DATA

��ȕ�&RQYHUJHQFH
� 7R� GHULYDWLRQ� ȕ� FRQYHUJHQFH�� %DUUR� DQG� 0DUWLQ�
use the neoclassical growth model. The model 
neoclassical has a production function Y=F(K,L,T) 
with assume

 1. Constant Return to Scale

� � )�Ȝ.�Ȝ/�7� Ȝ)�.�/�7� Ȝ<���Ȝ!�

 2. Diminishing return 

 3. Inada Condition

 4. Essentiality

  F(0,L) = F(K,0) = 0. No input no production.

If the production function divided by Le[W, then per 
unit income is

� � ǔ� �I��Nը  )     (1)

 where kը  and ǔ are capital and output per unit of 
effective labor, L is labor (or population), and x is the 
rate of exogenous, labor-augmenting technological 
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progress. In a closed economy, kࡂ  changes as

  kը լ  = f(kը �����ƙ����į�[�Q��Nը     (2)

ZKHUH�ƙ� �&��/Hxt,  n is the growth rate of L, and į�is 
the rate of depreciation.

Household maximize utility

  8� ��0
� u(c)ent e�ȡW�dt   (3)

ZKHUH�F� �&�/��ȡ�LV�WKH�UDWH�RI�WLPH�SUHIHUHQFH��DQG

    c��ș�-1    (4)
� � � ����ș

with ș�!��, so that marginal utility, (u’(c)), has the 
FRQVWDQW�HODVWLFLW\�±�ș�ZLWK�UHVSHFW�WR�F���:H�DVVXPH�
ȡ� !� Q� �� ���ș�[ under to satisfy the transversality 
condition).

FOC for maximizing U in equation (3) requires

        =       [f’ (kը ����į���ȡ@� � � (5)

,Q�WKH�VWHDG\�VWDWH��WKH�HIIHFWLYH�TXDQWLWLHV��ǔ��ƙ�DQG�
kࡂ , do not change and the per capita quantities, y, c, 
and k, grow at the rate x. The level of k in the steady 
VWDWH�VDWLV¿HV

  f ’ (kը �� �į���ȡ���ș[���������������������������������� 

LI� WKH�SURGXFWLRQ� IXQFWLRQ� LV�&REE�'RXJODV�� VRǔ� �
f(kࡂ  )=Akࡂ Į��ZKHUH�����Į������+HQFH�LI�WZR�HFRQRPLHV�
have the same parameters of technology and 
preferences, then the key result is that the initially 
poorer economy-with a lower starting value of kࡂ -
tends to grow faster in per capita terms.

7KH�WUDQVLWLRQDO�G\QDPLFV�FDQ�EH�TXDQWL¿HG�E\�XVLQJ�
a log linearization of equations (2) and (5) about 
WKH� VWHDG\� VWDWH�� 7KH� VROXWLRQ� IRU� ORJ>ǔ�W�@� LQ� WKH�
log-linearized estimate to the model with a Cobb-
Douglas technology is

  ORJ>ǔ�W�@� �ORJ>ǔ���@�H�ȕW���ORJ�ǔ������H�ȕW)

ZKHUH�WKH�SRVLWLYH�SDUDPHWHU�ȕ��ZKLFK�PDQDJHV�WKH�
speed of adjustment to the steady state, is given by 
the formula

u(c) =

1 cը լ  
șƙ

 (6)

 (7)
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GHYHORS�WKH�HYROXWLRQ�RI�ı2, so we get

the difference equation is stable only if ��ȕ��, 
WKHUHIRUH� ȕ�FRQYHUJHQFH� LV� QHFHVVDU\� IRU�
ı�FRQYHUJHQFH�� *LYHQ� ��ȕ��, the steady-state 
variance is

KHQFH��WKH�FURVV�VHFWLRQDO�GLVSHUVLRQ�IDOOV�ZLWK�ȕ�EXW�
ULVHV�ZLWK�ıu. To combine equations (14) and (15) 
yields

7KH�VROXWLRQ��ZKLFK�LV�D�¿UVW�RUGHU�OLQHDU�GLIIHUHQFH�
HTXDWLRQ�ZLWK�FRQVWDQW�FRHI¿FLHQWV��LV�JLYHQ�E\

where c is an arbitrary constant. Therefore, as long 
DV����ȕ�����ZH�KDYH�_��±�ȕ_�����ZKLFK�LPSOLHV�WKDW

Thus,

)XUWKHUPRUH�� VXFK� DV� ��� ±� ȕ�!��� WKH� DSSURDFK� WR�
�ı2)* is monotonic.

 The change of variance, its increase or decrease 
toward steady-state’s value, is depending on 
WKH� LQLWLDO� ı0. Automatically, economies can be 
ȕ�FRQYHUJLQJ�WRZDUG�RQH�DQRWKHU�ZKLOH��DW�WKH�VDPH�
time, random shocks are pushing them apart. Despite 
WKDW�ȕ�FRQYHUJHQFH��ZH�ZRXOG�VHH�LI�E\�FKDQFH�WKH�
initial dispersion of income levels is small relative to 
the variance of random shocks then the dispersion of 
incomes will converge toward steady-state’s value 
from below.
� ȕ�FRQYHUJHQFH�GRHV�QRW�LPSO\�WKDW�ı�FRQYHUJHQFH�
arise when the parameter a varies across economies. 
Consider there are two economies, A and B, where 
both economies begin at the same level of income. 
However, assume that A begins on its balanced 
growth path while B, in the other hand, begins far 
below its balanced growth path, and assume that 

�ȕ ^ȥ2+4(��Į��ȡ�į�ș[�>ȡ�į�ș[��Q�į�[�@`���±ȥ��
     
ZKHUH�ȥ� �ȡ���Q������ș�[!�

The average growth rate of y over the interval 
between dates 0 and T is

7KH�KLJKHU�ȕ��WKH�JUHDWHU�WKH�UHVSRQVLYHQHVV�RI�WKH�
DYHUDJH�JURZWK�UDWH�WR�WKH�JDS�EHWZHHQORJ��ǔ��DQG�
ORJ� >ǔ���@�� WKDW� LV�� WKH�PRUH� UDSLG� WKH�FRQYHUJHQFH�
to the steady state. The model implies conditional 
FRQYHUJHQFH�LQ�WKDW��IRU�JLYHQ�[�DQG�ǔ��WKH�JURZWK�
UDWH�LV�KLJKHU�WKH�ORZHU�ǔ����

Equation (9) can be rewrite as

� ���ı�&RQYHUJHQFH

 More recently, Furceri (2005) presents a related  
 demonstration based on an OLS estimator of the  
� FRHI¿FLHQW�RQ�LQLWLDO�LQFRPH�

where �� �� ȕ� ��� DQG� XBLWKDV� PHDQ� ]HUR�� ¿QLWH�
YDULDQFH��ıu, and is independent over t and i. Because 
a is assumed constant across economies, balanced 
growth paths are identical. Rewrite equation (11) 
yields,

hence,�ȕ�!��indicates a negative correlation between 
growth and initial log income.

The sample variance of log income in t is given by

ZKHUH� ȝt is the sample mean of log income. The 
sample variance is close by to thepopulation variance 
when N is large, and equation (11) can be used to 

ș Į
1 
2
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intercept of the equation; and ui,t  ,t  +T, is average of 
the errors terms between periods 0 and T. If there is 
a negative association between theinitial per capita 
*5'3�DQG�WKH�JURZWK�UDWH�SHU�FDSLWD�*5'3��WKH�ȕ�
convergence exists.
� 7KH�FRHI¿FLHQW�RQ�ORJ�\i,t )in equation (17) is-(1-e-

ȕ7)/T, which declines in magnitude with the length 
RI�WKH�LQWHUYDO��7��IRU�D�JLYHQ�ȕ��:KHQ7�JHWV�ODUJHU��
the effect of the initial position on the average 
JURZWK�UDWH�JHWV�VPDOOHU��ZKHQ7�WHQGV�WR�LQ¿QLW\��WKH�
FRHI¿FLHQW�WHQGV�WR�]HUR��:H�HVWLPDWH�ȕ�QRQOLQHDUO\�
to take account of the associated value of T in the 
form of equation (17). Then, we should obtain 
VLPLODU�HVWLPDWHV�RI�ȕ�UHJDUGOHVV�RI�WKH�OHQJWK�RI�WKH�
interval.

To simplify equation (18) rewrite to

where Growthi: Average economic growth in the 
district i, using the formula

with period 1986-2010,  T=24, so the formula is

ln inci(t0): logarithm natural real per capita income 
for the region i at the beginning of period.
 This paper uses dummy variable for regions of 
Indonesia that are western, middle and eastern. It 
DLPV�WR�¿QG�RXW�WKHUH�DUH�GLIIHUHQFHV�EHWZHHQ�UHJLRQV�
in Indonesia in terms of the rate of labor-augmenting 
technological progress and value’s steady state. To 
do this, we must select a base group; we choose 
western. The model becomes:

  Growthi Į0���Į1 ln inci (t0����Į2PLGOH���Į3eastern + vi

 The results of estimation indicate that absolute 
beta convergence exists. It means poor districts or 
regions shows the tendency to grow faster than rich 
ones. The results can be seen in the table 1 that show 
FRH¿VLHQ�RI�LQLWLDO�SHU�FDSLWD�LQFRPH�ZLWK�QHJDWLYH�
value. Equation with regional dummies has a bigger 
value of speed of convergence than basic equation 
except line 3 (1992-1997).

ȕ�FRQYHUJHQFH�KROGV��7KH� LQLWLDO�YDULDQFH� �ı0) will 
EH�]HUR��EXW�ıt will grow over time as B grows faster 
than A and approaches a higher balanced growth 
path. Because indeed, ȕ�convergence is the reason 
for the increasing variance.
 3.Indonesian District-level data
The paper brings us to make of the district-level data 
of Indonesia to study income growth from 1986 to 
2010. The said data set consists of 277 district-level 
observations due correspond with amount counties 
in 1986 that have complete data.
� 7KH� UHDO� SHU� FDSLWD� LQFRPH� PHDVXUH� WKDW� ¿WV�
WKH� GH¿QLWLRQ� LV� XVHG� E\� WKH� &HQWUDO� %XUHDX� RI�
Statistics in Indonesia (BPS). Due to our lack of 
useful measures of price levels or price indexes for 
LQGLYLGXDO� GLVWULFWV�� ZH� GHÀDWH� WKH� QRPLQDO� YDOXHV�
for each district by the province index for consumer 
SULFHV���6LQFH�ZH�XVH�WKH�VDPH�SULFH�GHÀDWRU�IRU�HDFK�
GLVWULFW�LQ�D�VLQJOH�\HDU��WKH�SDUWLFXODU�GHÀDWRU�WKDW�ZH�
use affects only the constant terms in the subsequent 
UHJUHVVLRQV��7KH�XVH�RI�VDPH�GHÀDWRU�IRU�HDFK�GLVWULFW�
leads to two types of potential measurement error. 
)RU�WKH�¿UVW�W\SH��LI�UHODWLYH�SXUFKDVLQJ�SRZHU�SDULW\�
does not hold over the district, then the growth rates 
of real per capita income are mismeasured. In other 
cases, the second type is it, if absolute purchasing 
power parity does not hold, hereafter the levels 
of real per capita income are mismeasured. It is 
adjusted to be demonstrated in per capita 2002 using 
WKH� ,QGRQHVLDQ� SURYLQFH� *'3� GHÀDWRU�� 5HDO� SHU�
capita income levels are expressed as natural logs 
and values are considered for both 1986 and 2010.
 
(YLGHQFH�RQ�ȕ�&RQYHUJHQFH�IRU�,QGRQHVLD
 We use the data on real per capita income, y, for 
a cross section of the Indonesia district, i = 1, ..., 
N. Equation (10) imply that the average growth rate 
over the interval between any two points in time, to 
and to + T, is given by

where A=   
ZKLFK� LV� LQGHSHQGHQW� RI� L� EHFDXVH�ZH� DVVXPHG� ǔi

 

 �ǔ*and xi = x, the term ui,t ,t +T is a distributed lag 
of the error terms,uit, between dates t0 and t0 + T. 
7KH� FRHI¿FLHQW� $� VKLIWV� EHFDXVH� RI� WKH� WUHQG� LQ�
technology with a change in the starting date, t0.The 
term yi,t +T is per-capita GRDP in district i at period T; 
yi,t is the initial per-capita GRDP in district i; A is the 

2

2

 (18)

 (19)

 (20)
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 (21)

Table 1. Regression for Personal Income Across Indonesia Districts

Period α1ը α1ըβը

ȕը

βըR2[σ]ը R2[σ]ը
  -0.0070  0.77%  0.0346  -0.0083  0.92%  0.0964
���������������������� � >������@� ��������� � >������@

  -0.0109 1.12% 0.0249 -0.0125 1.29% 0.0628 
�����±��������������� � >������@� ��������� � >������@

  -0.0099 1.02%  0.0067  -0.0076  0.78%  0.0216
�����±���������������� � >������@� ����������� � >������@

  -0.0145  1.51%  0.0235  -0.0176  1.84%  0.0657
�����±���������������� � >������@� ���������� � >������@

  -0.0047  0.48%  0.0080  -0.0069  0.7%  0.0719
�����±���������������� � >������@�� ���������� � >������@

Basic Equation Equation With
Regional Dummies

1RWHV��6WDQGDUG�HUURUV�RI�FRHI¿FLHQWV�DUH�VKRZQ�LQ�SDUHQWKHVHV��7KH�$OO�HTXDWLRQV�KDYH�����REVHUYDWLRQV��7KH�HVWLPDWLRQ�
XVHV�2/6��ZKHUH�VSHHG�RI�FRQYHUJHQFH������FDOFXODWHG�IURP�Į1=               that we get in OLS. Line 1 shows estimate of the 
overall sample for all period (1986-2010). Line 2-4 show estimate of overall sample for each 5 years.

'RHV�ı�&RQYHUJHQFH�H[LVW�LQ�,QGRQHVLD"
 Considering the evidence, it is quite clear that it 
YHUL¿HV�WKH�H[LVWHQFH�RI�ȕ�FRQYHUJHQFH��ZKLFK�LV�D�
QHFHVVDU\�FRQGLWLRQ�IRU�ı�FRQYHUJHQFH�DV�ZH�OHDUQHG�
before. Here, using the same district-level data, we 
explore whether or not ı�FRQYHUJHQFH is occurring 
in Indonesia.
 The paper will also examine ı� FRQYHUJHQFH by 
computing the dispersion of district per-capita GRDP 
of Indonesia regions. Barro and Sala-i-Martin (2004, 
p. 462) say that the dispersion can be measured by 
calculating the standard deviation of per-capita 
logarithm for each year. The following formula will 
be used to estimate the standard deviation for each 
year:

 where, St stands for standard deviation at period t, 
ln yժ t and ln yit represent the logarithm of the average 
per capita PDRB of Indonesian district at period t 
and the logarithm of per capita GRDP in district i 
at period t respectively, whereas n is the number of 
regions. If St+1is less than St the ı�FRQYHUJHQFH exists. 

However, if St+1 is more than St the ı�FRQYHUJHQFH�
doesn’t exist.
 The calculation of standard deviation of per-capita 
logarithm for both Indonesia and the provinces in 
Indonesia is shown in Table 2 that reports cross-
sectional for the entire sample of Indonesia district 
and for each of the 25 province, and the associated 
p-values for a variance ratio test of the null that the 
ratio of the two standard deviations is unity (against 
the one-tailed alternative). The 2010 standard 
deviation for the full Indonesia, sample (0.5401) 
is about 12 % greater than that of 1986 (0.6583), 
D� GLIIHUHQFH� WKDW� LV� VLJQL¿FDQW� DW� WKH� ��� OHYHO�� ,Q�
only 2 out of 25 provinces (Sumatera Barat and 
Kalimantan Tengah) is the 2010 standard deviation 
VLJQL¿FDQWO\�OHVV�WKDQ�WKDW�RI�������DW�WKH�����OHYHO�
or better). On the other hand, for 7 provinces the 
�����VWDQGDUG�GHYLDWLRQ�LV�VLJQL¿FDQWO\�ODUJHU�WKDQ�
that of 1986 (at the 10% level or better). Hence, for 
many individual provinces, as well as for the full 
,QGRQHVLD�� ı�GLYHUJHQFH� RFFXUUHG� IURP� ����� WR�
2010.

Beta Convergence and Sigma Convergence >1HQQ\�+HQGDMDQ\�'LGLQ�6DHSXGLQ�$H�6XDHVLK@
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 Region  Number of Districts  Standard deviation  Standard deviation  p-value

 Indonesia 277 0.5401 0.6583 0.000527
 Aceh 10 0.7389 0.3783 0.329382        
 Sumut 17 0.3289 0.3680 0.017169
 Sumbar 14 0.4190 0.2263 0.049365
 Riau 7 0.2477 0.5143 0.011025
 Jambi 6 0.3104 0.4081 0.281477
 Sumsel 10 0.6185 0.4586 0.192988
 Bengkulu 4 0.5934 0.3460 0.199685
 Lampung 4 0.4853 0.2486 0.150544
 DKI  5 0.2827 0.5544 0.110197
 Jabar 24 0.4227 0.5265 0.149693
 Jateng 35 0.4496 0.5502 0.121975
 Yogyakarta 5 0.3144 0.4455 0.258058
 Jatim 37 0.5127 0.6817 0.045878
 Kalbar 7 0.4271 0.2630 0.131549
 Kalteng 6 0.2306 0.1127 0.071157
 Kalsel 10 0.1491 0.4258 0.002254
 Sulut 5 0.3875 0.5203 0.290962
 Sulteng 4 0.1271 0.0924 0.30684
 Sulsel 23 0.2198 0.3194 0.043391
 Sultra 4 0.1525 0.3908 0.078279
 Bali 8 0.1507 0.2909 0.051956
 NTB 6 0.2301 0.2171 0.450655
 NTT 12 0.2100 0.1842 0.335705
 Maluku 5 0.3422 0.4435 0.313724
 Papua 9 0.8623 0.8775 0.480829

1986 per capita income 2010 per capita income

Table 2. Standard Deviations of Indonesia District’s Log Per Capita Income, 1986 vs 2010

1RWHV��3HU�FDSLWD�LQFRPH�¿JXUHV�DUH�LQ�QDWXUDO�ORJ�IRUP��S�YDOXHV�DUH�EDVHG�RQ�D�YDULDQFH�UDWLR�WHVW�ZKHUH�WKH�QXOO�K\SRWKHVLV�LV�WKDW�WKH�YDOXH�RI�WKH�UDWLR�
of the 1986–2010 standard deviations is unity (against the two-tailed alternative).

 Quah (1997, 27 ) and Desdoigts (1999,306) have 
suggested that interpreting measures of dispersion 
may be straightforward if the distributions are 

Figure 1. Distribution of Indonesia Districts’ Log Per  
 Capita Income, 1986 vs 2010

unimodal. As Figure 1 demonstrates, the distribution 
of income is unimodal for both 1986 and 2010 for 
,QGRQHVLDQ�GLVWULFW�OHYHO�GDWD��$OVR�¿JXUH���YLVXDOO\�
FRQ¿UPV�WKDW�ı�FRQYHUJHQFH�LV�QRW�SUHVHQW�

Conclusions
� %DVHG� RQ� RXU� YHUL¿DEOH� UHVXOWV� RI� WKLV� HVVD\�
concerning the existence of convergence in the 
sense, that when economies are further below 
the steady-state position they tend to grow faster 
in per capital terms. This occurrence exposes 
clearly for Indonesian district over various periods 
from 1986 to 2010. Over long samples, poor 
states tend to grow faster in per capita terms than 
rich states even if we do not hold constant any 
variables other than initial per capita income.

-851$/�(.2120,�.8$17,7$7,)�7(5$3$1�9RO�����1R����ƒ�)(%58$5,�����
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 In this paper, we show that ȕ-convergence is 
indeed a necessity ı-convergence’s condition but 
QRW� TXLWH� VXI¿FLHQW� IRU� LW��:H� GLVFXVV� HYLGHQFH� RI�
ȕ�FRQYHUJHQFH� LQ� WKH� ,QGRQHVLD�XVLQJ�GLVWULFW�OHYHO�
data for the 1986 to 2010 period. And therefore, 
using the same data, we show that ı-convergence 
was not present during that time period in Indonesia 
or within a large majority of the provinces in 
Indonesia considered separately. In many cases, in 
IDFW��VWDWLVWLFDOO\�VLJQL¿FDQW�ı-divergence is found.
 What way should we take to reveal the presence 
of ȕ-convergence and evidence of ı-divergence? If 
Indonesia was approaching its steady-state income 
variance from below during the 1986-2010, then 
two interpretations suggest themselves. First, the 
initial distribution of income was narrow in 1986 
relative to the distribution of balanced growth paths. 
6HFRQG�� WKH� ����� ������� GUDZ� RI� FRXQW\�VSHFL¿F�
shocks had a small (large) sample variance relative 
to the population variance of shocks.
 Another interpretation is that the variance of 
the balanced growth paths themselves increased. 
However, one may consider this second interpretation 
unlikely considering the relative institutional 
homogeneity of counties across the Indonesia and 
especially within individual province where the 
VDPH�ȕ�FRQYHUJHQFH�DQG�ı�FRQYHUJHQFH�UHVXOWV�KROG�
in many cases.
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