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The purpose of this study is to propose a new economic index, namely, real national income average growth rate (RNIAGR),
which measures the performance of economic growth with consideration for income distribution. This study also develops another
new economic index, called five-scale real national income average growth rate (FSRNIAGR), which simplifies the calculation of
RNIAGR. The merits of these new indexes are discussed to justify their efficacy. This paper also justifies the use of proposed index
by showing that this index can actually measure the ordering of social welfare. To highlight the difference between this new index
and the traditional ones, this paper compares the index with real economic growth rate using the data of Taiwan. In addition, this
paper shows that when the real growth stagnates or even declines, this new index indicates that income distribution deteriorates.

1. Introduction
In recent years, an immense income disparity has become a
common phenomenon across borders. For example, according to a report published by the Organization for Economic
Cooperation and Development (OECD) in 2011, the average
income of the richest 10% of the population is about nine
times that of the poorest 10% across the OECD, up from seven
times in 1985. Hence, income distribution has been a central
concern for both academics and policy makers in developed
countries as well as developing countries. As pointed out by
Robert Shiller, one of the winners of the Nobel Prize for
Economics in 2013, “The most important problem that we are
facing now today, I think, is rising inequality in the United
States and elsewhere in the world” (The Huffington Post, Oct
15, 2013).
A number of economic indexes are commonly used
to measure economic growth and income distribution. For
example, real gross domestic product is used to measure
economic growth: Gini coefficient, Lorenz curve, and the
ratio of income share of highest 20% to that of lowest 20%

measure income distribution. However, under certain circumstances, these two objectives (growth and distribution)
are conflicting to each other. For example, if policy makers
focus on pursuing economic growth, this may deteriorate
uneven distribution (income gap). By contrast, if they focus
on decreasing uneven distribution, this may lower the work
incentives of high ability workers.
For policy makers, a single index that incorporates
growth as well as distribution may help to immediately crystallize the efficacy of certain policies. Despite the prevalence
of many indexes for income inequality, none of the indexes
for growth can to some extent reflect the degree of income
inequalities. The lack of such index necessitates the study of
better indexes that consider growth as well as distribution
simultaneously. To this end, this study intends to propose
a new index: Real National Income Average Growth Rate
(hereafter, RNIAGR). We justify the use of this index by
showing that this index can actually measure the ordering of
social welfare. In addition, we also show that when the real
growth stagnates or even declines, this index indicates that
income distribution deteriorates.
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The reminder of this paper is organized as follows.
Section 2 reviews major economic growth indexes and
income distribution indexes in the existing literature.
Section 3 defines the concept of real national income average
growth rate, and Section 4 further discusses the advantages of
using this new index. In Section 5, using the data in Taiwan,
we compare this new index with the usual real economic
growth rate. Finally, Section 6 concludes this paper with some
remarks.

As implied by the name, ratio of income share of highest
20% to that of lowest 20% means the total income of nationals
whose income rank is in lowest 20% divides the total income
of nationals whose income rank is in highest 20% [5]. The
drawback of ratio of income share of highest 20% to that of
lowest 20% is that it does not consider the income distribution
of nationals whose income is in the middle.

2. Economic Index

To consider economic growth and income distribution simultaneous, this research provides a new index—real national
income average growth rate. The concept of RNIAGR is averaged real income growth of each individual national. Unlike
real economic growth rate that calculates the economic
growth rate based on the total income of all nationals in
previous year, RNIAGR is calculated from individual income
growth rate based on individual income in the previous year
and average of all of individual income growth rate. RNIAGR
can reflect the average income growth status of individual
national. This formula supposes that the volume of nationals
in 𝑡th year and in 𝑡−1th year in the same Country is the same:

2.1. Measuring Economic Growth Index. The main economic
index for measuring economic growth is real economic
growth rate. The formula of the real economic growth rate
is defined as follows:
(

Real GDP𝑡
) − 1.
Real GDP𝑡−1

(1)

Real Economic Growth Rate𝑡 represents real economic growth rate of 𝑡th year.
Real GDP𝑡 represents real gross domestic product of
𝑡th year.
Real GDP𝑡−1 represents real gross domestic product
of 𝑡 − 1th year.
Gross domestic product can be explained as the power
of the country. Positive real economic growth rate means the
power of the country is increasing. It seems every country
aims to promote their real economic growth rate.
Real economic growth rate is calculated as the total
income of all nationals in the last year divided by the total
net increase income of all nationals in this year. It can reveal
the macroeconomic level of the entire nation, but it does not
display the information of the income growth rate of each
individual nation. However, promoting real economic growth
rate usually leads to a side effect: unequal income distribution
[1, 2].
2.2. Measuring Income Distribution Index. The main economic index for measuring income distribution includes
Lorenz curve, Gini coefficient, and ratio of income share of
highest 20% to that of lowest 20%.
Lorenz curve is an income aggregation curve which
aggregates income from the lowest income national to the
highest income national [3].
The Gini coefficient is a measuring index of statistical
dispersion formulated by Corrado Gini [4]. Gini coefficient
is usually defined mathematically based on the Lorenz curve.
Gini coefficient ranges from 0 to 1. A low Gini coefficient
indicates a more equal distribution. Gini coefficient = 0 represents complete equality. Higher Gini coefficients indicate
more unequal distribution. Gini coefficient = 1 represents
complete inequality. Although Gini coefficient can explain
the unequal degree of income distribution, it is useless to use
Gini coefficient to express the financial net increase income
distribute of each national in each year.

3. Real National Income Average Growth Rate

RNIAGR𝑡 =

𝑝
𝐼𝑗𝑡
1
∗∑(
) − 1.
𝑝 𝑗=1 𝐼𝑗𝑡−1 ∗ (1 + 𝐹𝑡 )

(2)

RNIAGR𝑡 represents real national income average
growth rate in 𝑡th year.
𝐼𝑗𝑡 represents the income of 𝑗th national in 𝑡th year.
𝐼𝑗𝑡−1 represents the income of 𝑗th national in 𝑡 − 1th
year.
𝐹𝑡 represents the inflation rate in 𝑡th year.
𝑃 represents the volume of nationals in the country.
Using Figure 1 as example, 𝑥-axis represents the rank of
income from low income national to high income national.
Point 𝐴 represents the lowest income national and point 𝐵
represents the highest income national. From point 𝐴 to point
𝐵, all of the points can reflect an income of one national.
If Area 𝐴𝐵𝐶 represents the total income of all nationals in
last year, Area 𝐴𝐶𝐷 represents the net increase income of all
nationals in this year. So, nominal economic growth rate can
be represented as Area 𝐴𝐵𝐶 divides Area 𝐴𝐶𝐷. From point
𝐴 to point 𝐵, all of the points can reflect an income of one
national. Every national uses the individual income as a base
to calculate the individual income growth rate. And we can
obtain nominal national income average growth by averaging
the individual income growth rate. For example, point 𝑖 that
is between point 𝐴 and point 𝐵 represents 𝑖th national. The
income of 𝑖th national in last year is line 𝑖𝑗. The net increase
income of 𝑖th national in this year is line 𝑗𝑘. The individual
income growth rate of 𝑖th national is line 𝑖𝑗 divide line 𝑗𝑘.
In order to reflect the real income status of each national,
nominal national income average growth needs to be divided
by inflation rate of this year to acquire real national income
average growth rate of this year.
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Figure 1: National income distribution diagram. Notice: the order
of the citizens at axis “𝑥” can (and probably will) change from one
year to another.
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Figure 2: Five-scale national income distribution diagram.

𝐹𝑡 represents the inflation rate in 𝑡th year.
Because it is not easy and is too complex to acquire
income information of each individual, this study presents
other new indexes—five-scale real national income average
growth rate (FSRNIAGR) which can roughly represent real
national income average growth rate. FSRNIAGR can reduce
the calculation complexity without losing the meaning of
RNIAGR. First, we divide the entire nationals into 5 scales.
And then, we aggregate the income of each national in each
scale in the last year and aggregate the net increase income
of each national in each scale in this year. In each scale,
the aggregated income of each national in these scales in
the last year divides the aggregated net increase income of
each national in these scales in this year as nominal national
income average growth rate in each scale. Finally, nominal
five-scale national income average growth rates are acquired
by averaging nominal national income average growth rate
in each scale. In order to reflect the real income status of each
national, nominal five-scale national income average growth
needs to be divided by inflation rate of this year to acquire real
five-scale national income average growth rate of this year
(Figure 2):
FSRNIAGR𝑡
5

(𝑝 /5)∗𝑖

= (∑ (
𝑖=1

∗

𝑡
∑𝑗=(𝑝
/5)∗(𝑖−1)+1 𝐼𝑗𝑡
𝑡

(𝑝

/5)∗𝑖
𝐼𝑗𝑡−1
𝑡−1 /5)∗(𝑖−1)+1

𝑡−1
∑𝑗=(𝑝

)
(3)

(𝑃𝑡−1 /𝑃𝑡 )
) × (5)−1 − 1.
(1 + 𝐹𝑡 )

FSRNIAGR𝑡 represents five-scale real national
income average growth rate of 𝑡th year.
𝐼𝑗𝑡 represents the ordered income of 𝑗th national in
𝑡th year.
𝐼𝑗𝑡−1 represents the ordered income of 𝑗th national in
𝑡 − 1th year.

𝑝𝑡 represents the volume of nationals in the Country
in 𝑡th year.
𝑝𝑡−1 represents the volume of nationals in the Country
in 𝑡 − 1th year.
(𝑝𝑡 /5) ∗ (𝑖 − 1) represents the lower bound of national
in 𝑖th scale in 𝑡th year.
(𝑝𝑡−1 /5)∗(𝑖−1) represents the lower bound of national
in 𝑖th scale in 𝑡 − 1th year.
(𝑝𝑡 /5) ∗ 𝑖 represents the upper bound of national in
𝑖th scale in 𝑡th year.
(𝑝𝑡−1 /5) ∗ 𝑖 represents the upper bound of national in
𝑖th scale in 𝑡 − 1th year.
Because the volume of nationals in 𝑡th year and in 𝑡 − 1th
year in the same Country is different, FSRNIAGR𝑡 must be
adjusted by (𝑃𝑡−1 /𝑃𝑡 ) for acquiring the rational growth rate.
In reality, the variance of income for each national
between each year is not always positive and the nationals of
the country are not usually adjusted their income according
to their income in the previous year. So, 𝐼𝑗𝑡−1 represents the
income of national whose financial rank is 𝑗th in 𝑡 − 1th year
and 𝐼𝑗𝑡 represents the income of national whose financial rank
is 𝑗th in 𝑡th year.
Using Figure 2 as an example, 𝑥-axis represents the rank
of income from low income national to high income national.
Point 𝐴 represents the lowest income national and point
𝐵 represents the highest income national. Line 𝐴𝑠1 , 𝑠1 𝑠2 ,
𝑠2 𝑠3 , 𝑠3 𝑠4 , 𝑠4 𝐵 represents national sets. The national whose
income is classified as the same income scale is in the
same national set. Line 𝐴𝑠1 represents the nationals whose
income is ranking in lowest 20%. Line 𝑠1 𝑠2 represents the
nationals whose income is ranking between lowest 20%
and lowest 40%. Line 𝑠2 𝑠3 represents the nationals whose
income is ranking between lowest 40% and lowest 60%.
Line 𝑠3 𝑠4 represents the nationals whose income is ranking
between highest 20% and highest 40%. Line 𝑠4 𝐵 represents
the nationals whose income is ranking in highest 20%.
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Area 𝐴𝑠1 𝑐1 represents the total income of the nationals
whose income is ranking in lowest 20% in the last year; Area
𝐴𝑠1 𝑑1 represents the total income of the nationals whose
income is ranking in lowest 20% in this year. Area 𝑠1 𝑐1 𝑐2 𝑠2
represents the total income of the nationals whose income is
ranking between lowest 20% and lowest 40% in the last year,
Area 𝑠1 𝑑1 𝑑2 𝑠2 represents the total income of the nationals
whose income is ranking between lowest 20% and lowest 40%
in this year and suchlike.
So, nominal income growth rate of nationals whose
income is ranking in lowest 20% can be represented as Area
𝐴𝑠1 𝑐1 divides Area 𝐴𝑠1 𝑑1 − 1. Nominal income growth rate of
nationals whose income is ranking between lowest 20% and
lowest 40% can be represented as Area 𝑠1 𝑐1 𝑐2 𝑠2 divides Area
𝑠1 𝑑1 𝑑2 𝑠2 − 1 and the like.
Five-scale real national income average growth rate (FSRNIAGR) of 𝑡th year can be presented as follows:
FSRNIAGR𝑡
= ((

𝐴 (𝐴𝑠1 𝑑1 ) 𝐴 (𝑠1 𝑑1 𝑑2 𝑠2 ) 𝐴 (𝑠2 𝑑2 𝑑3 𝑠3 )
+
+
𝐴 (𝐴𝑠1 𝑐1 )
𝐴 (𝑠1 𝑐1 𝑐2 𝑠2 )
𝐴 (𝑠2 𝑐2 𝑐3 𝑠3 )
+

𝐴 (𝑠3 𝑑3 𝑑4 𝑠4 ) 𝐴 (𝑠4 𝑑4 𝐷𝐵)
(𝑃 /𝑃 )
+
) ∗ 𝑡−1 𝑡 )
𝐴 (𝑠3 𝑐3 𝑐4 𝑠4 )
𝐴 (𝑠4 𝑐4 𝐶𝐵)
(1 + 𝐹𝑡 )

× (5)−1 − 1.
(4)
𝐴(𝐴𝑠1 𝑑1 ) represents the total income of nationals
whose income is ranking in lowest 20% in 𝑡th year.
𝐴(𝐴𝑠1 𝑐1 ) represents the total income of nationals
whose income is ranking in lowest 20% in 𝑡 − 1th year.
𝐴(𝑠1 𝑑1 𝑑2 𝑠2 ) represents the total income of nationals
whose income is ranking between lowest 20% and
lowest 40% in 𝑡th year.
𝐴(𝑠1 𝑐1 𝑐2 𝑠2 ) represents the total income of nationals
whose income is ranking between lowest 20% and
lowest 40% in 𝑡 − 1th year.
𝐴(𝑠2 𝑑2 𝑑3 𝑠3 ) represents the total income of nationals
whose income is ranking between lowest 40% and
lowest 60% in 𝑡th year.
𝐴(𝑠2 𝑐2 𝑐3 𝑠3 ) represents the total income of nationals
whose income is ranking between lowest 40% and
lowest 60% in 𝑡 − 1th year.
𝐴(𝑠3 𝑑3 𝑑4 𝑠4 ) represents the total income of nationals
whose income is ranking highest 20% and highest
40% in 𝑡th year.
𝐴(𝑠3 𝑐3 𝑐4 𝑠4 ) represents the total income of nationals
whose income is ranking between highest 20% and
highest 40% in 𝑡 − 1th year.
𝐴(𝑠4 𝑑4 𝐷𝐵) represents the total income of nationals
whose income is ranking in highest 20% in 𝑡th year.
𝐴(𝑠4 𝑐4 𝐶𝐵) represents the total income of nationals
whose income is ranking in highest 20% in 𝑡 − 1th
year.
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Figure 3: National income example.

In order to reflect the real income status of each national,
five-scale nominal national income average growth rate needs
to be divided by inflation rate of this year to acquire five-scale
real national income average growth rate of this year.

4. The Merits of the Real National Income
Average Growth Rate
The strong point of real national income average growth rate
is that it can modify the drawback of real economic growth
rate which did not consider income distribution.
For example, we suppose that there exists a country who
possesses two nationals. The income of one national is 20,000
US dollars in last year (blue color area), and the income of the
other national is 10,000 US dollars in last year (red color area).
Suppose that gross domestic product increases 3,000 US this
year. The inflation rate of this year is 2%.
So, the real economic growth rate in this country is
((20,000 + 10,000 + 3,000)/(20,000 + 10,000))/(1 + 2%) −
1 = 7.8%.
Case 1 (all additional income is acquired by the rich individual). If all the economic profit is acquired by higher national,
the real national income average growth rate is (0.5 ∗
(10000/10000) + 0.5 ∗ (23000/20000))/(1 + 2%) − 1 = 5.4%.
Case 2 (all additional income is acquired by the poor
individual). If all the economic profit is acquired by lower
national, the real national income average growth rate is 0.5 ∗
(13000/10000) + 0.5 ∗ (20000/20000) − 1 = 12.7%.
Case 3 (all additional income is acquired by each individual
and the additional income is distributed according to the
previous income of each individual). If economic profit is
distributed according to the income of each national last
year, the real national income average growth rate is (0.5 ∗
(11000/10000) + 0.5 ∗ (22000/20000))/(1 + 2%) − 1 = 7.8%.
(Refer to Figure 3).
When the level of unequal income distribution is lower,
real national income average growth rate (12.7%) is larger
than real economic growth rate (7.8%). Otherwise, real
national income average growth rate (5.4%) is larger than
real economic growth rate (7.8%) when the level of unequal
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Table 1: The relation of real economic growth rate, real national
income average growth rate, and income distribution.

The level of
unequal
income
distribution

Increase

Decrease

Real economic growth rate
Increase
Decrease
RNIAGR is
RNIAGR is
increasing and
decreasing and
adjusted to lower adjusted to lower
down
down more.
RNIAGR is
RNIAGR is
increasing and
decreasing and
adjusted to be
adjusted to
promoted
promote a few.


− 𝐼𝑗,𝑡−1 . We then define an approximation of
𝑑𝐼𝑗 = 𝐼𝑗,𝑡

) to be
∑ 𝑈(𝐼𝑗,𝑡 ) − ∑ 𝑈(𝐼𝑗,𝑡
𝑎


)]
[∑ 𝑈 (𝐼𝑗,𝑡 ) − ∑ 𝑈 (𝐼𝑗,𝑡

≡∑
=∑

𝜕
𝜕
𝑈 (𝐼𝑗,𝑡−𝑖 ) ∗ 𝑑𝐼 − ∑ 𝑈 (𝐼𝑗,𝑡−1 ) 𝑑𝐼𝑗
𝜕𝐼
𝜕𝐼
𝑑𝐼𝑗 −

𝑑𝐼𝑗

𝐼𝑗,𝑡−1

(6)

.

We are now ready to state the following proposition.
Proposition 1. Consider the following

income distribution is rising. So, government will get a better
performance in real national income average growth rate
(relative to real economic growth rate) when government
policy can promote the income of lower income national
largely.
Real national income average growth rate not only can be
positive in relation to real economic growth rate but also can
adjust real economic growth rate according to the condition
of the level of unequal income distribution. For the relation
of real economic growth rate, real national income average
growth rate, and income distribution, refer to Table 1.

RNIAGR (𝐼𝑡 ) − RNIAGR (𝐼𝑡 )
𝑎


≥ 0 <==> [∑ 𝑈 (𝐼𝑗,𝑡 ) − ∑ 𝑈 (𝐼𝑗,𝑡
)] ≥ 0.

Proof. Consider the following
RNIAGR (𝐼𝑡 ) − RNIAGR (𝐼𝑡 )
={


)
∑ 𝑈 (𝐼𝑗,𝑡 ) − ∑ 𝑈 (𝐼𝑗,𝑡

= ∑ [𝑈 (𝐼𝑗,𝑡−1 ) + Δ𝑈𝑖,𝑡 ] − ∑ [𝑈 (𝐼𝑗,𝑡−1 ) + Δ𝑗,𝑡 ]
= ∑ Δ𝑈𝑗,𝑡 −

(5)


.
∑ Δ𝑈𝑗,𝑡

For a small change in 𝐼, we might take (𝜕/𝜕𝐼)𝑈(⋅)𝑑𝐼 as the
approximation to the resulting change in 𝑈, knowing that
the smaller the 𝑑𝐼, the better the approximation. There
≈
fore, ∑ Δ𝑈𝑗,𝑡 ≈ ∑(𝜕/𝜕𝐼)𝑈(𝐼𝑗,𝑡−1 ) ∗ 𝑑𝐼𝑗 and ∑ Δ𝑈𝑗,𝑡

∑(𝜕/𝜕𝐼)𝑈(𝐼𝑗,𝑡−1 ) ∗ 𝑑𝐼𝑗 , where 𝑑𝐼𝑗 = 𝐼𝑗,𝑡 − 𝐼𝑗,𝑡−1 and

𝐼𝑗,𝑡
1
) − 1}
∑(
𝑃
𝐼𝑗,𝑡−1 ∗ (1 + 𝐹𝑡 )


𝐼𝑗,𝑡
1
− { ∑(
) − 1}
𝑃
𝐼𝑗,𝑡−1 ∗ (1 + 𝐹𝑡 )

5. Social Welfare Function
To give further rationale for this new index RNIAGR, we set
up a simple model to illustrate the relationship of real national
income average growth rate and some total social welfare
function.
We assume that each national has the same increasing
utility function of income 𝑈(𝐼) = ln(𝐼) with a diminishing
marginal utility. Further, we assume that the total social
welfare function is simply the summation of all nationals’
𝑝
utility function ∑𝑖=1 𝑈(𝐼𝑖,𝑡 ), where (𝐼1,𝑡 , 𝐼2,𝑡 , . . . , 𝐼𝑝,𝑡 ) is the
income distribution of all nationals at time 𝑡.
We consider an income distribution 𝐼𝑡−1 = (𝐼1,𝑡−1 , 𝐼2,𝑡−1 ,
. . . , 𝐼𝑝,𝑡−1 ) at time 𝑡 − 1, and two possible income distributions



, 𝐼2,𝑡
, . . . , 𝐼𝑝,𝑡
) at time 𝑡. We
𝐼𝑡 = (𝐼1,𝑡 , 𝐼2,𝑡 , . . . , 𝐼𝑝,𝑡 ) and 𝐼𝑡 = (𝐼1,𝑡
also assume that the difference of income between time 𝑡 and

−
time 𝑡−1 is relatively small; that is, 𝐼𝑖,𝑡 −𝐼𝑖,𝑡−1 ≪ 𝐼𝑖,𝑡−1 and 𝐼𝑖,𝑡
𝐼𝑖,𝑡−1 ≪ 𝐼𝑖,𝑡−1 , for 𝑖 = 1, 2, . . . , 𝑝. Let Δ𝑈𝑗,𝑡 ≡ 𝑈(𝐼𝑗,𝑡 ) − 𝑈(𝐼𝑗,𝑡−1 )


and Δ𝑈𝑗,𝑡
≡ 𝑈(𝐼𝑗,𝑡
) − 𝑈(𝐼𝑗,𝑡−1 ). Therefore, the difference of the
social welfare between two possible incomes is

(7)

=


𝐼𝑗,𝑡
𝐼𝑗,𝑡
1
−∑
)
(∑
𝐼𝑗,𝑡−1
𝐼𝑗,𝑡−1
𝑃 (1 + 𝐹𝑡 )

(8)


𝐼𝑗,𝑡

=

𝐼𝑗,𝑡 −
1
)
(∑
𝐼𝑗,𝑡−1
𝑃 (1 + 𝐹𝑡 )

=


(𝐼𝑗,𝑡 − 𝐼𝑗,𝑡−1 ) − (𝐼𝑗,𝑡
− 𝐼𝑗,𝑡−1 )
1
)
(∑
𝐼𝑗,𝑡−1
𝑃 (1 + 𝐹𝑡 )

=

𝑑𝐼𝑗 − 𝑑𝐼𝑗
1
).
(∑
𝐼𝑗,𝑡−1
𝑃 (1 + 𝐹𝑡 )

Since both 𝑃 and (1 + 𝐹𝑡 ) are bigger than zero, it is obvious
that RNIAGR(𝐼𝑡 ) − RNIAGR(𝐼𝑡 ) ≥ 0 <==> [∑ 𝑈(𝐼𝑗,𝑡 ) −

)]𝑎 ≥ 0.
∑ 𝑈(𝐼𝑗,𝑡
With the above proposition, we could use the RNIAGR as
an approximation of social welfare.

6. Examples
To explain the usefulness of real national income average
growth rate, this study uses Taiwan’s data as an example to
compare the result of real economic growth rate and real
national income average growth rate. The data about real
GDP, nominal GDP, five-scale disposable incomes, consumer
price index, and Gini index are collected from Taiwan’s
government [6]. Inflation rate is represented by consumer
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Table 2: The comparison result of real economic growth rate and real national income average growth rate in Taiwan.

Year

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

National income growth rate based on different equal divisions of recipients
The national
The national
The national
whose income whose income whose income
The national
The national
rank is
rank is
rank is
whose income
whose income
between
between
between
rank is in
rank is in
lowest 20%
lowest 40%
highest 20%
lowest 20%
highest 20%
and lowest
and lowest
and highest
40%
60%
40%
6.24%
−3.62%
4.44%
2.65%
0.60%
1.73%
−8.93%
1.41%
3.71%
1.57%
−0.01%
−2.61%
0.47%
−0.83%
−8.78%
4.81%
−3.58%

1.50%
−3.46%
2.16%
1.68%
1.97%
1.79%
−8.33%
0.53%
2.94%
1.15%
0.51%
−2.50%
0.82%
−4.48%
−5.91%
4.15%
−2.79%

−0.77%
−3.32%
1.22%
0.25%
1.96%
0.27%
−5.70%
−0.34%
1.96%
2.29%
−1.17%
−1.20%
−0.25%
−4.49%
−5.04%
4.03%
−3.56%

−1.57%
−2.20%
0.50%
0.78%
0.93%
0.78%
−3.63%
−1.33%
1.66%
2.16%
−1.21%
−0.23%
−0.91%
−2.71%
−6.04%
3.94%
−3.44%

price index. The unit of data is 1 year. The range of data is
between 1995 and 2011. To compare the results of real economic growth rate and real national income average growth
rate, refer to Table 2 and Figure 4.
As indicated by Taiwan’s economic data, the real economic growth rate had been lower than 2% since 1995, except
for the 3.64% in 2010. Seven out of sixteen years had seen
negative growth. The rates of growth in 2001, 2008, 2009, and
2011 were all worse than −2%.
Real national income average growth rate can adjust real
economic growth rate based on the real growth situation of
citizen group. For example, the real economic growth rate of
Taiwan in 1995 is only 0.03%. Real income growth rate of the
national whose income is ranking in lowest 20% is 6.24%, real
income growth rate of the national whose income is ranking
between lowest 20% and lowest 40% is 1.50%. Real national
income average growth rate is 1.05%. Although the real
economic growth rate does not increase, real national income
average growth rate also can acquire high performance if the
unequal income distribution is improved.
In 2001, the real economic growth rate was −2.64% for
Taiwan. However, the negative growth was more than 3.5%
for individuals at lower 80% income brackets, and the individuals at lower 40% income brackets saw a negative growth
amounting to more than 8%. But, people in the top 20% saw
their income growing by 2.19%. Not only the real economic
growth decrease but also the unequal income distribution got

−0.17%
−3.13%
1.46%
1.46%
0.48%
−0.72%
2.19%
−1.02%
0.24%
1.39%
−1.27%
−1.59%
0.59%
−1.78%
−6.02%
2.43%
−1.35%

Real national
income
average
growth rate

1.05%
−3.15%
1.95%
1.36%
1.19%
0.77%
−4.88%
−0.15%
2.10%
1.71%
−0.63%
−1.63%
0.14%
−2.85%
−6.36%
3.87%
−2.94%

Real economic Gini Index
growth rate

0.03%
−3.03%
1.49%
1.21%
1.03%
0.28%
−2.64%
−0.62%
1.42%
1.70%
−0.93%
−1.41%
0.13%
−2.70%
−6.06%
3.42%
−2.53%

0.317
0.317
0.320
0.324
0.325
0.326
0.350
0.345
0.343
0.338
0.340
0.339
0.340
0.341
0.345
0.342
0.342

worse, so real national income average growth rate is −4.88%
which is lower than real economic growth rate. The Gini
index also got worse in this year (0.350 > 0.326) (the higher
Gini index, the more unequal in income distribution).
In 2010, after the poor performance in 2009, the real
economic growth rate was 3.42% for Taiwan. Because the
positive growth was higher than 3.42% for individuals at
lower 80% income brackets and people in the top 20% only
saw their income growing by 2.43%, real national income
average growth rate is 3.87% which is higher than real
economic growth rate (3.42%). In reality, the Gini index also
got better in this year (0.342 < 0.345). The economic was
performing well in this year because not only the economic
got better but also the unequal income distribution had been
improved.
The Gini index is defined based on the concept of stock
because this index is determined according to the long term
income ability of each national. The real national income
average growth rate is developed by using the concept of
flow because this index is generated by applying the data of
individual national income in this year. So, the real national
income average growth rate reflects the practical phenomena
of economic more frequently than Gini index. For example,
the unequal income distribution got worse quickly in Taiwan
in 2001 so Gini index increased from 0.326 to 0.350, But
Gini index decreased slowly in 2002∼2004 when the unequal
income distribution had been improved.
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of classes which is used to classify the group of income
distribution will be done by the simulation according to the
practical income distribution of each country.
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Figure 4: The comparison result of real economic growth rate and
real national income average growth rate in Taiwan.

There is an interesting phenomenon that occurred in
Taiwan: real national income average growth rate usually
performed better than real economic growth rate when the
real economic growth rate was positive. On the other hand,
real national income average growth rate usually performs
worse than real economic growth rate when the real economic growth rate is negative.

7. Conclusion and Future Research
In this study, we develop a new economic index—RNIAGR
for describing economic situation which considers economic
growth and income distribution simultaneous. Proposed
index not only can reflect real economic growth rate but
also can adjust real economic growth rate according to the
condition of the level of unequal income distribution. In
order to lower down calculation complexity, this research
also develops an economic index—FSRNIAGR, which can
simplify calculation process without losing the meaning of
RNIAGR.
The reason of choosing FSRNIAGR is that the index
of FSRNIAGR can be generated by five-scale disposable
income which is easy to be acquired in the website in each
government.
In the future, some economic numerical data will be
collected and the economic performance comparison of
each country based on proposed index will be discussed.
The sensitivity analysis in relation to the arbitrary number
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