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Abstract A simple approach to estimating Gini coefficient based on Lorenz curve is proposed to solve the
problem that the concentration index replacing the Gini coefficient results in deviation from imbalance
measurement of spatial distributions and size distributions. In view of the scale-free distribution phenomena in the
complex social and economic system, a logarithmic function of convex Lorenz curve is derived from the pure
Zipf’s distribution by means of Euler’s formula for the sum of harmonic sequence. Then an approximate formula to
estimate Gini coefficient can be constructed by using the parameters of the logarithmic Lorenz curve model. The
formula is applied to the cities in Beijing, Tianjin and Hebei (Jing-Jin-Ji) region, and the Gini coefficients of 22
years are evaluated by the night lighting data. The results show that there is a significant difference between the
Gini coefficient and the centralization index. A conclusion can be reached that the centralization index is applicable
to the distributions with characteristic scales, while the proposed formula are suitable for the scale-free
distributions. This work will help researchers to understand the scopes of application of the imbalance measurements
and provide a reference for further developing the direct estimation methods of Gini coefficient.
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Table 1 Observation values and cumulative distribution data of night light area of the cities
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Wkt hip SR HAr % BRE S /% RFIH—1k SRHEIT 1k
(A 1 3670.1389 30.0694 30.0694 0.0769 0.3007
Kt 2 2997.2222 24.5562 54.6256 0.1538 0.5463
FEL 3 963.1944 7.8914 62.5171 0.2308 0.6252
JER Y 4 786.8055 6.4463 68.9634 0.3077 0.6896
ARE 5 733.3333 6.0082 74.9716 0.3846 0.7497
M 6 538.8889 4.4151 79.3867 0.4615 0.7939
HIES 7 529.1667 43355 83.7221 0.5385 0.8372
P 8 523.6111 4.2899 88.0121 0.6154 0.8801
R 9 377.7778 3.0951 91.1072 0.6923 0.9111
KK 10 363.8889 2.9813 94.0885 0.7692 0.9409
& 11 313.1944 2.5660 96.6545 0.8462 0.9665
ik 12 208.3333 1.7069 98.3614 0.9231 0.9836
TRAS 13 200.0000 1.6386 100.0000 1.0000 1.0000
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Fig. 2 Cumulative distribution curves of night light area of the cities of Jing-Jin-Ji region
and the logarithmic fitting patterns in 2013
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F2 FEEHTHMESHE Gini REHITERERESERUIBEEARTEE(1992—2013)

Table 2 Comparison between the values of the concentration index and the value of the Gini coefficient
for Jing-Jin-Ji region estimated with the method proposed in this paper (1992-2013)
ETITHER ETATRAE
£4
a b G R I a b G R I

1992 56.4644 18.3562 0.7038 0.9691 0.7467 57.5422 17.9652 0.7131 0.9647 0.7553
1993 57.3034 18.0357 0.7106 0.9660 0.7528 58.4827 17.5889 0.7202 0.9630 0.7616
1994 56.4523 18.2346 0.6998 0.9678 0.7418 57.5000 17.8358 0.7082 0.9639 0.7496
1995 49.7512 20.8560 0.6478 0.9761 0.6952 50.5832 20.5582 0.6551 0.9743 0.7020
1996 54.6550 19.0273 0.6886 0.9529 0.7327 55.5726 18.6899 0.6964 0.9480 0.7399
1997 54.2224 19.1695 0.6844 0.9536 0.7287 55.0441 18.8868 0.6920 0.9499 0.7359
1998 52.2829 19.6890 0.6619 0.9637 0.7062 53.0486 19.4214 0.6688 0.9602 0.7127
1999 52.0237 19.7955 0.6601 0.9661 0.7046 52.7743 19.5299 0.6667 0.9627 0.7108
2000 57.1850 17.8448 0.7022 0.9583 0.7431 57.7660 17.6482 0.7077 0.9556 0.7483
2001 54.1791 18.8860 0.6747 0.9721 0.7171 54.9130 18.6348 0.6815 0.9691 0.7235
2002 51.1696 19.9722 0.6485 0.9822 0.6927 52.0085 19.6763 0.6560 0.9800 0.6998
2003 53.4050 19.3102 0.6725 0.9687 0.7163 54.0674 19.1040 0.6793 0.9647 0.7229
2004 51.1783 20.1373 0.6538 0.9745 0.6991 52.1526 19.7756 0.6620 0.9719 0.7066
2005 49.9027 20.6554 0.6445 0.9736 0.6909 50.8921 20.2904 0.6529 0.9715 0.6986
2006 49.0273 21.0517 0.6394 0.9711 0.6869 49.8821 20.7356 0.6466 0.9689 0.6935
2007 443014 22.9095 0.6031 0.9783 0.6543 45.1983 22.5948 0.6112 0.9757 0.6619
2008 43.6779 23.1089 0.5968 0.9781 0.6483 44.8123 22.7039 0.6069 0.9757 0.6576
2009 44.3987 22.7686 0.6006 0.9744 0.6511 45.7269 223147 0.6130 0.9705 0.6628
2010 36.3629 25.4326 0.5233 0.9937 0.5771 37.4867 25.0519 0.5338 0.9923 0.5872
2011 35.3082 25.7267 0.5114 0.9943 0.5653 36.5289 253133 0.5229 0.9930 0.5762
2012 35.1110 25.5259 0.5012 0.9948 0.5535 36.3007 25.1165 0.5121 0.9938 0.5639
2013 32.5816 26.5570 0.4828 0.9955 0.5375 33.5309 26.2593 0.4925 0.9948 0.5468
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