ALBERT HAYRAPETYAN
PhD student in the department of
‘Macroeconomics” at ASUE

THE INTERRELATIONSHIP OF GROWTH,
POVERTY AND INEQUALITY IN ARMENIA

Poverty alleviation is among the most studied topics in the academic literature.
Remarkably, the research on this fopic made Amartya Sen a Nobel Prize Laureate in
Economics. However, in spite of abundance of the research papers poverty was, is and
continues to be a major issue and in many countries like Armenia poverly rate has
recorded an increasing tendency. It once again proves that the case of each country is
unique and in order to figure out the relationship among growth, povertly and inequality
it's more provident fo carry out a thorough case study on every country rather than
implement policies based upon the existing perceptions in the scholarly literature. To put
it simply the case of no country is generalizeable.

In the analysis below I'll try fo answer the following research question - “What is the
relationship between economic growth and income/wealth distribution in Armenia?”

poverty, inequality, economic growth, Gini index.
JEL: 04, 015, I3

Literature review

The conviction that inequality creates favorable conditions for GDP growth
is predicated upon so-called Kuznets hypothesis.1 The gist of Kuznets
hypothesis is that in early periods of growth the gap among different societal
strata increases, while in the subsequent periods it decreases. On the whole
Kuznets states that inequality and GDP growth are positively correlated.? This
finding is supported by Kaldor® and Mireles®. The former states that the
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marginal propensity to save is higher in case of rich people vis-a-vis the poor.5
Furthermore, he notes that investment is linked with high transaction costs that
are affordable only to rich people.6 Mireles in his turn argues that the main
source of the working class income is the salary which is relatively stable and
discourages the employees to produce/create more and more. Furthermore,
having a stable income, according to Mireles, employees have less incentive to
invest.” To solve the issue Mireles suggests flexible and optimal tax
mechanisms.

Notably, the vast majority of the reviewed literature proves that scholars
are more inclined to think that the nexus between inequality and growth is
negative. The proponents of this view are Alesina and Rodrik®, Persson and
Tabellini®, Roberto Perotti'® and many other scholars.

Alesina and Rodrik showed the righteousness of their predispositions on
the correlation between Gini coefficient and the distribution of the lands."
Persson and Tabellini came to the similar conclusion based upon times series
analysis. However, I'd like to mention that their range of countries under
consideration was relatively small (9 developed countries.).12 The methodology
used in this article will also be applicable in my research. Perotti arrived at the
same conclusion based on a larger sample.

Some scholars derive the inequality and subsequent GDP growth from
political reasons. In particular, Javid et al show that the lack of democracy
entails bigger budget deficit hence less money goes to the social sphere
reducing consumption and consequently economic growth.13 This was shown
based on a quantitative analysis on Pakistani case. However, the research fails
to consider other intervening variables affecting the redistribution apart from
state funds. Alesinia and Rodrik argue that income and wealth inequality is a
reason behind the victory of socialist political parties.14 They aver that citizens
are more prone to vote for those parties who promise more equal distribution of
income. Once the promises are implemented the GDP starts to grow.15 Perotti
tested the arguments of Alesinia and Rodrik and found that not always the
dependence of economic growth on political factors is significant.16 In some
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cases the regression coefficient was very small and in some cases even
negative. In particular, he regressed the tax rate and the economic growth.17

However, not all scholars support this argument. Carlos and Pons-Vigon,
for instance, aver that aid has a vital importance for both the existence and the
development of the African states.”® Haan and Wermerdam'® state that the
influence of aid on the linkage of aid and development is blurry. They argue that
we do not (yet) know enough about the specific impact of aid on specific
elements of state capacity and “governance” as it is manifested in policies,
institutions, and processes (laws, bureaucracy, elections, business
regulation).20

Methodology

To find out the nexus between growth, poverty and inequality a correlation-
regression analysis has been carried out. The %-wise poverty rate is the
dependent variable. The analysis is entirely based upon World Bank data (from
2004 to 2014) and has been conducted through “Statistical package for the
social science (SPSS)” software. In particular, | have measured strength and
dependence between my dependent and independent variables. Prior to
choosing the type of correltion, | have checked the heteroscedasticity.
Afterwards, I've checked the colinearity among independent variables (multi-
colinearity) in order not to include already correlated variables in the regression
model.

Correlation-regression analysis

Now, I'll show the strength between poverty rate and GDP growth and at
the same time controlling the other predicting variables. Based upon the case
studies discussed in the “literature review” | assume that the following
independent variables have the highest impact on the poverty rate change:
GDP growth, rate change of the personal remittances, the concentration of
income (measured by Gini index), GNI per capita, interest payments of the state
debt, inflation rate and unemployment rate. | have done my calculations based
upon the changes of their rates. | have calculated Palma index by dividing the
consumption of the richest 20 percentile over the poorest 40. | used not only
Gini, but also Palma index to find out the strength between inequality and
poverty. A number of case studies conducted by the prominent economist
Palma prove that in most countries, the middle class consumes almost the half
of the GDP, hence inequality is more expedient to calculate based upon the
difference of the expenditures of the poor and the rich.2' The relevant data is
illustrated in the table below.
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Factors affecting the change of the poverty rate®

2.6 2.49
3.65 1.01 -0.67 -0.85 6.7 -2.08 -0.066 17.6
3.62 -2.29 1.05 -0.59 4.0 3.66 -0.073 -8.1
0.8 -2.45 0.46 -1.75 -0.2 2.23 -0.168 0.8
-3.57 -3.28 6.17 4.48 -3.6 -6.31 0.402 4.99
3.39 -3.31 6.52 -1.52 5.1 2.25 -0.151 -5.79
-0.66 -1.09 -0.36 -3.5 -1 1.51 -0.29 0.8
0.553 0.46 -0.45 -2.66 0.6 4.54 -0.181 -0.2
-6.84 -2.4 -1.53 0.88 -7 -5.54 0.058 -12
-21.04 0.7 0.32 -1.13 -23.1 4.7 -0.083 2.3
16. 1.13 1.37 1.49 18.8 -0.5 0.103 0.29
2.4 -0.34 -0.29 0.25 0.1 -5.0938 0.014 -0.6
2.5 -0.45 0.298 -0.84 4.38 3.23 -0.04 -1.10
-3.93 0.15 1.678 1.06 -3.55 -2.81 0.08 -1.0
0.2 -1.8 -0.6 -2.98 0.8

Firstly, | will check the righteousness of the Kuznets hypothesis on the
Armenian example. I'll use Spearman correlation to find out the strength and the
direction between poverty rate change and GDP growth. The explanation of
choosing particularly Spearman correlation is illustrated in the appendix part.

Correlation between GDP growth rate change and poverty rate change

Correlations
Change of
Poverty gap at
$3.10 a day
(2011 PPP) GDP growth
(%) (annual %)
Spearman's rho  Change of Poverty gap at Correlation Coefficient 1.000 - 621
by © 2 @OTTERR). gy, (1-tailed) _ 012
N 13 13
GDP growth (annual %) Correlation Coefficient - 621" 1.000
Sig. (1-tailed) .012 ;.
N 13 15

From the table above it is evident that r=-6.21, P<0.05, N=13 (see table 4),
hence there is a strong negative and statistically significant correlation between
poverty rate change and GDP growth. Now, I'll do multiple correlation analysis
for two purposes: 1. to find out the association of poverty rate change with other
independent variables, 2. to find out the multi-collinearity among the
independent variables and exclude the respective variables from the regression
analysis. The multiple correlation analysis is illustrated in the table below.

22 Al the data (except Palma index) were compiled from the official webpage of the World Bank, for
further  information  http://databank.worldbank.org/data/reports.aspx?Code=NY.GNP.PCAP.
CD&id=af3ce82b&report_name=Popular_indicators&populartype=series&ispopular=y#, last
access 6 May 2016

% Poverty gap at $3.10 a day (2011 PPP) (%)
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Multiple correlation analysis

Correlations

Change of Personal Change of Change of
Poverty gap at remitances, Changeof | Unemployme Inflafion,
GODP growth 310 a da Palma index receivad Change of GIM incex nt, total (% of cansumer
rate change | (2011 PPP) change currertUSD | GNIgrowth | tWorld Bank | - fotal lahor prices
w %) (%) annual %) annual %; Annual %, estirmate Torce; [annual %;
Spearman's tho  GDP growth rate change Correlation Coefficient 1.000 -B2" - B3 749" 240 - B4 -118 418
(el %) Sig. (1-alled) . 012 010 o1 205 014 u3 338
H 15 12 13 15 14 13 14 15
Change of Povertygapat  Correlation Coeflicient -B1 1.000 10 -.580 258 080 338 187
FEIDadar GOVTPPRY gy (1taieey 2 60 7 1a7 an 129 271
H 13 12 13 13 13 13 13 13
Palma index change Correlation Coeflicient .32 10 1.000 -154 -.049 984 - 066 L8
fannual, %) Sig. (1-tailec) o1 360 308 43 000 415 005
N 13 13 13 13 13 13 13 13
Personal remittances, Carrelation Coeflicient 749" 5808 154 1.000 160 -077 -172 -083
facaver garent USD Sig. (1-tallec) a0t 07 309 292 am 779 a7
il 15 13 13 15 14 13 14 15
Change of GNI growth Cornelation Coefficient 240 258 -.048 160 1.000 -071 -130 257
fannual %) Sia. (1-talled) 205 197 436 292 408 320 187
N 14 13 13 14 14 13 14 14
Change of GINI index Correlation Coefficient - B0d" 060 o4 -77 -o7t 1.000 -138 - G473
tworkd Bankestimals]  giy (1-tleq) 4 432 000 401 408 327 008
N 13 13 13 13 13 13 13 13
Change of Carrelation Coeflicient -119 338 - D66 -172 -130 -138 1.000 -118
ShEmRment Il gig. (1-ailes) 243 120 15 279 329 327 343
W 1 13 13 14 14 13 14 14
Change of Inflation, Conelation Coefficient 118 187 _pa1” 003 257 643" 118 1.000
fgeumer prites (BLAL gy (1tgilery 338 71 005 37 187 009 343
N 15 13 13 15 14 13 14 15

Poverty rate change has the strongest association with the GDP rate
change (r=0.621, p=0.012, N=13). GNI rate change and would not be included
in the regression model to avoid multi-collinearity as it is strongly correlated with
GDP growth on a statistically significant level (r=0.969, P<0.05 (in fact it is less
than 0.01), N=14). As it was expected the rate changes Palma and Gini indices
are perfectly correlated. From them I'll include only Palma index rate change in
the regression model. The correlation between Gini (as well as Plama) index
and GDP rate change is not only extremely low, but also statistically
insignificant. Hence, it is impossible to make any inference regarding economic
growth and equal distribution predicating upon that correlation coefficient. In my
model I'll use GDP per capita change instead of growth rate change of GDP to
adjust the impact of population change.

Model summary
Mode Adjusted R Std. Error of
| R R Square Sguare the Estimate
1 8843 782 626 99638034

From the table above it is inferred that the choice of the independent
variables is correct, as R? is quite high - 78%. It means that the independent
variables in aggregate cause 78% of change of the values of the dependent
variable. The R value is the correlation coefficient poverty rate change and all
the other independent variables. And finally the impact of the error is less than
5%. The adjusted R? adjusts the bias of the R?; however, this index replaces the
R? only when the number of the cases (in our case years) is too big. In our case
we investigate just 15-year time span, hence predicating upon R? is more than
reasonable.
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The Significance of the Statistical Mode/

Sum of
Model Sguares df Mean Square F Sig.
1 Regression 24925 5 4,985 5.021 028
Residual 6.950 7 993
Total 31.874 12

From the table above it becomes clear that our model is significant with
statistical significance lower than 0.05. Furthermore, it also becomes clear that
the regression is of a much higher variance than the residual. If there is no
relationship between the dependent variable which is poverty rate change in %
and the independent variables the F would be close to 1. In this case we have
significantly different from 2. R is the correlation coefficient between the
dependent variable which is poverty rate change in our model and all the
independent variables in aggregate. In our case the correlation is very strong
(R=0.884).

Regression coefficients

Standardized
Unstandardized Coefficients Coefficients
| hodel B Std. Error Beta t Sig.
1 {Constant) -.005 .388 -012 991
Personal remittances,
received current USD -.025 .007 -.738 -3.735 .007
{annual, %)
Change of
Unemployment, total (% 103 041 443 2.490 .042
of total labor force)
Change of Inflation,
consumer prices (annual .032 122 .078 265 799
%)
GDP per capita growth
(annual %) -.045 041 -.228 -1.089 .308
Palma index change
{annual, %) 1.558 2.898 165 537 .608

And finally, with the help of the data in the 9th table it is possible to have
the regression model and gauge the impact of the individual independent
variables on the poverty rate change in %. The value of the intercept is - 0.005.
The B column provides us with information regarding the coefficients of the
independent variables. Hence, our regression model would be:

Poverty rate change = - 0.005 - 0.025 personal remittances + 0.103
unemployment rate change + 0.032 inflation rate change - 0.045 GDP per
capita change +1.558 Palma index

The Beta coefficients show the impact of each of the dependent variable,
i.e. how the change of each dependent variable would affect poverty rate
change. The t value enables to see how significant the contribution of each
variable is. The contribution is significant when t is essentially different from
zero, i.e. either higher or lower. As it is inferred from the Beta coefficients the
poverty growth change is sensitive to the change of personal remittances (with
high statistical significance), rate of unemployment (with high statistical



significance) and GDP per capita change (in %). The impact of inflation rate
change is neither high, nor statistically significant. However, the sample size is
quite small (15 years, for some indicators even 14), hence the model is to be
double checked once data are available in the World Bank website for a longer
time period. Moreover, the independent variables (taken into consideration in
the reviewed literature) mentioned above have overall 78% impact and further
research should be carried out to find out which independent variables had 22%
on the poverty rate change for 2000-2014 time period.

Conclusion

The regression model shows that higher inequality (higher Palma index)
leads to higher poverty. Although the sample size is not very big (15 years), it
once more shows that the Kuznets hypothesis, i.e. more inequality more growth
should be reconsidered. As it is shown above inequality leads to more poverty
and, meanwhile poverty rate change and the rate change of GDP growth are
negatively correlated.

APPENDICES

Appendix 1

Before doing Pearson correlation, | have checked heteroscedasticity
requirement with the help of the scatter plot. For doing a Pearson correlation the
scatter plot should be akin to the one pictured below.

Homoscedasticity
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The plots, however, are not evenly distributed in case of our scatter plot
(pictured below); hence | decided to do a Spearman correlation.
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ANbBEPT AUPANETSAH
AcnupaHm kaghedpbl MakposkoHomMuku AIr3Y

B3aumocesizab 3KOHOMUYECKO20 pocma, Huwemsbi U
HepaeeHcmea 8 ApmeHuu.— Tema 6opbObl ¢ 0OeOHOCTLIO
ABnNseTcd ogHow M3 Hauwbonee nccnegyemMbix Npobnem B Hayy-
Hon nutepaTtype. NprMmedaTensHO, YTO UccregoBaHne OaHHOMW
Tembl no3sonuno Amaptusa CeHy ctaTe naypeatom HobGenes-
CKOM npemun B obnactu akoHoMwukn. OpHako, HECMOTPS Ha
fonbLUoe KONMMYECTBO UccrefoBaHui, 6egHocTb Gbina 1 npo-
[OMmKaeT ocTaBaTbCsl CEPbE3HON NPOo6GNeMon BO MHOMMX CTpa-
Hax, Kak 1 B ApMeHUn, Nnpoaorkass 4EMOHCTPUPOBaTb TEHAEH-
LINIO K POCTY.

Hapsgy ¢ 3Tum, Heob6X0AMMO OTMETUTL, YTO Cryval Kax-
OOW cTpaHbl MHAaMBMAyaneH. B gaHHOM KOHTeKCTe MOHMMaHus
cBsA3n Mexay poctom BHI1, 6egHOCTbIO 1 HEpaBEHCTBOM HeOO-
XOOUMO [OCTUraTb MYyTEM M3YyYEeHUs OMblTa KaXaon oTAenbHON
CTpaHbl, @ HEe OCHOBbIBaTb CBOK MOMUTUKY Ha YXKE MMEIOLUXCS




B Hay4yHoWn nuTepartype BocnpuaTusx. lNpolie roBops, onbIT HK
O[HOW CTpaHbl He sBnseTcs obobLuaowmm.

B Hawewm uccnegoBaHuM Mbl nonpobyem gatb OTBET Ha
cnegywowun uccnegosaTenbckuii Bonpoc: “KakoBa cBsA3b MeX-
Oy 9KOHOMMWYECKMM POCTOM U pacnpegeneHvem goxopa/borat-
cTtBa B ApmeHun?”

b6edHocmb, HepageHCMB0o, IKOHOMUYECKUL
pocm, KoaghpuueHm [KuHu.
JEL: O4, 015, 13
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