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Aңдапта 

«Тұтыну теңсіздігі үшін Лоренц қисықтарын салу» тақырыбындағы 
дипломдық жұмыс 24 кестеден тұрады, оның ішінде 6 кесте мен 6 графиктері 
бар және келесі компоненттерден тұрады: Кіріспе; Табыстардың теңсіздігі; 
Тұтыну теңсіздігі; Лоренц қисық сызығы; Тұрғын үй теңсіздігі; Қамыс-
қаңқалы және саманды үйлер; Қазақстанның Лоренц қисығына арналған тест; 
Қорытынды; Пайдаланылған әдебиеттер тізімі. 

 

Аннотация 

Дипломная работа на тему « Построение кривых Лоренца по неравенству 
потребления» содержит 24 страницы текста в том числе 6 таблиц и 6 
графиков, и включает в себя следующие составные части: Введение; 
Неравенство по доходу; Неравенство по потреблению и по доходу; Тест для 
кривой Лоренца; Жилищное неравенство; Каркасно-камышитовые и 
саманные дома; Тест для кривой Лоренца Казахстана; Заключение; Список 
использованной литературы. 

 

Annotation 

The thesis on “Construction of Lorenz curves by Consumption Inequality”. The 
project contains 24 pages of text, including 6 tables and 6 graphs, and includes the 
following components: Introduction; Income Inequality; Consumption and Income 
inequality; Test for Lorenz curve; Housing inequality; Reed and Saman houses; 
Test for Lorenz curve of Kazakhstan; Conclusion; References.  
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Introduction 

Economic inequality is defined as a difference in social status, wealth, or 
opportunity between people. In most cultures, equality and fairness are the key 
concepts. In general, these two are highly valued elements of the moral 
deliberations of any person, regardless of ideology, political views, and religion. 
Nowadays, inequality is the forefront topic of many public and political debates. 

Fairness is understood as an opportunity to take a prestigious place in the social 
hierarchy according to personal merits, abilities, hard work, talents, knowledge, 
education, and regardless of parents' social status and their level of well-being. The 
concept of equality is very close to the idea of fairness. Inequality of social groups 
is often regarded as unfair. However, unlike the concept of fairness, equality 
focuses on coincidence, similarity, interchangeability of goals, values, positions, 
prestige, and the availability of benefits of various social groups. The specific 
meaning of the concepts of fairness and equality is always changeable and depends 
on historical circumstances. 

Fairness does not imply perfect equality. At some point, perfectly equal 
distribution among people deprives an incentive to develop, transcend, compete, 
invest in education, and work as hard as possible to achieve better results and 
increase their quality of life. For instance, returns to education and differentiation 
in labor earnings can encourage human capital accumulation and economic growth, 
notwithstanding being associated with higher income inequality. 

Inequality stimulates people to do their best to achieve a higher status. Besides, by 
giving preference to specific groups, society gains confidence that the work will be 
done well. Simultaneously, it is a mechanism of social control that regulates and 
does not allow unfairness, which will have devastating consequences for society. 
Hence fairness implies inequality up to some degree. The principle of social equity 
can be interpreted as the concept of "fair inequality." “Economic inequality is seen 
as fair when people believe it to be the result of fair processes, or in other words, in 
accordance with normative rules about resource allocation” (Trump K. 2020) 

Social inequality is characterized by unequal access to social benefits such as 
money, power, prestige, education. It is reflected in the inequality of living 
conditions, inequality of opportunities in achieving the desired goals, and the 
inequality of outcomes. Inequality of opportunities is generally perceived to be 
unfair. A person born in a wealthy family can get an education in prestigious 
institutions and climb up the social ladder faster than a person from the lower 
classes. The mechanism of social mobility helps mitigate social inequality, 
although it does not eliminate it. Certain aspects of inequality are regarded as 
unfair in different societies, and hence inequality of opportunities requires 
elimination or mitigation up to some point. 
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Hence it is crucial to determine the level of economic inequality, consider and 
study reasons that lead to any change in it, to achieve a fair and developed society. 
Nevertheless, already at the point when determining the level of inequality, 
significant problems arise. Most of the existing indices measure income inequality, 
which does not reflect the whole picture.  

Income inequality 

Broadening inequality is the central issue in the modern world. Income inequality 
is a litmus test of a deficiency of income mobility and equality of opportunities, 
which cause the continuous disadvantage of specific strata of humanity. It also may 
have harmful consequences for sustainable economic development and political 
stability. It can increase the concentration and the accumulation of political and 
decision-making power. Solt (2011) states: "Societies with higher levels of 
economic inequality are concomitantly more hierarchical, making experiences that 
reinforce vertical notions of authority more common and so authoritarianism more 
widespread." Dictatorship is much more likely to flourish under the unequal 
distribution of welfare, while societies in which the level of equality is higher are 
more likely to be democratically stable. Muller (1995), using regression analysis, 
revealed that the effect of inequality on democracy is significantly negative. He 
concluded that "income inequality hinders democratization." 

Furthermore, inequality can trigger the reduction of investments and contribute to 
sub-optimal use of human capital. Therefore, in a country with a higher degree of 
equality, the productivity of labour could be higher. Many economic studies also 
demonstrate the significance of family members' vocational education on the 
improvement of their living standards. As was mentioned by Kudasheva, Kunitsa, 
and Mukhamediyev (2015), higher-educated people are more likely to enter the 
high-income groups of the population since education offers manifold advantages. 

Considering the negative effects on modern society that inequality has, it is also 
important to mention that there is a correlation between inequality and economic 
growth. According to Berg, Ostry, Tsangarides, and Yakhshilikov (2018), there is 
evidence that higher level of inequality implies lower education and expected life 
span, and higher fertility. Hence, inequality affects economic growth. They found 
out that "lower net inequality is strongly and robustly correlated with faster and 
more durable growth, controlling for the effect of redistribution."  

Greater income inequality means that people with a higher marginal propensity to 
consume have less share of income, since wealthy people have a higher propensity 
to save and spend a lower fraction of income than people with low incomes. 
Therefore, increasing inequality decreases aggregate demand and undermines 
economic growth. 
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On the other hand, up to some degree, inequality may be pro-competitive and even 
increase human capital accumulation and improvement. Hence inequality may 
have positive effects on economic growth. If wage differentiation due to education 
is high, people have more incentive to invest in human capital. According to 
Lazear and Rosen (1981), paying wage based on the rank order of worker (wages 
in this case which differ from the value of marginal products of worker) when 
monitoring costs are so high and moral hazard becomes a serious problem under 
some conditions is the best way to achieve an efficient incentive structure. Even 
Pareto optimal allocation of resources can be achieved through tournaments when 
workers are risk-neutral, as does the optimal piece rate, but compensating workers 
on the basis of their relative position is less costly, which means that inequality 
may provide incentives for innovation, entrepreneurship, and investments. 

Broader income inequality deprives households with low-income of their ability to 
go to higher-quality schools and colleges and to get high-quality health services 
which are usually quite expensive. Also, it inhibits the accumulation of physical 
and human resources for such families. However, it is applicable mostly for 
developed economies. According to Garol and Moav (2004), "the effect of 
inequality on growth depends on the relative return to physical and human capital." 
In the case of developing countries, inequality might even boost growth. It is 
important for physical capital accumulation. Since capital owners who have a 
higher propensity to save also have higher income and a greater portion of wealth 
also are more likely to undertake investments. However, later, as the economy 
becomes more industrialized, returns on investments in the human capital increase, 
and human capital becomes the key driver of economic growth because of the 
complementary nature of human and physical capital. This suggests that inequality 
may have a positive impact on developing economies, while for developed ones it 
is harmful. 

Hence, the drivers, consequences, magnitude of inequality, and what to do about it 
have become the highly discussed issues in the community of politicians and 
researchers. 

Measures of Income inequality: 

There exist a variety of different approaches to measure inequality. Most of the 
existing indices are based on the idea of the Lorenz curve.  

The problem with existing indices, including the Lorenz curve, is that accurate, 
complete data on income distribution is not available. The "shadow economy" 
exists, and some incomes can not be taken into account since the illegal economic 
activity is tax-free and unaccounted for the gross domestic product.  

As Darimbetov and Spanov (2001) stated in their article most interviewed experts 
believe that in Kazakhstan, the share of the shadow economy takes from 30 to 50% 
(66.4% of respondents). 
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Estimated size of the shadow economy of Kazakhstan as a percentage of GDP over 
the period 1996 to 2015: 

1996 1997 1998 1999 2000 

47.35 45.99 45.66 44.61 43.20 

2001 2002 2003 2004 2005 

42.73 40.89 39.58 38.41 36.39 

2006 2007 2008 2009 2010 

35.12  34.21 32.66 34.65 33.03 

2011 2012 2013 2014 2015 

31.61 31.92 30.77 30.06 32.82 

(Medina, L. & Shneider, F. 2018). 

Moreover, the level of inequality can be both overestimated and underestimated 
due to the presence of the shadow economy. 

People in most impoverished strata are usually self-employed and do not pay taxes 
from these activities; therefore, this money is not considered when drawing the big 
picture. Hence, the Lorenz curve built based on this information overestimates 
inequality. 

According to Kapitanov, Ivanova, and Maximova (2018), tools to conceal income 
are not a special secret. The formal withdrawal of the local business is not difficult. 
There are even websites offering such services. However, such tools are available 
only to large businesses. That is, information about the incomes of not everyone, 
namely the wealthiest groups, is hidden. 

Inequality index must meet the following principles: 

1. The principle of redistribution, also known as the Pigou-Dalton principle. 
According to this principle, if money is transferred from a wealthy individual to a 
poorer one, then the inequality rate should decrease, and vice versa. 
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Pigou-Dalton and Minimal Pareto principles, like Adler, Professor of Law, and 
Horvitz, Professor of Economics, Philosophy, and Public Policy Duke University, 
noticed, "are the twin pillars of justice." (2013) 

2. The principle of scale invariance. The inequality measure should not respond to 
proportional changes in all income. So there is no money illusion. 

3. Population principle of duplication of observations. The inequality measure 
should not change with a uniform increase in the sample. 

4. Anonymity. If two arbitrary individuals are permuted, then the inequality 
measure should not change. This means that all individuals are interchangeable, 
and all that matters is their level of income, not their name. 

The following indices do correspond to the principles outlined above. However, 
they are not perfect measures of inequality. 
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Lorenz curve, which is a primary concept related to income inequality, was 
developed in 1905 by Max Lorenz to characterize the distribution of wealth among 
the society. It is frequently used to compare the levels of inequality between 
different countries. The horizontal axis represents the proportion of the population 
ranked from poorest person to the richest one. The vertical axis depicts the 
cumulative distribution of total income. 

Lorenz curve has the following properties: 

1. Lorenz curve is continuous on [0,1]; L(0)=0; L(1)=1. 
2. Lorenz curve is increasing. 
3. Lorenz curve is convex. 

Lorenz curves are very useful to compare income distribution between countries. 

As can be seen from the graph below income distribution in Kazakhstan was more 
equal than in Russia in 2019. 

    
                  

However, it might be very difficult to make any conclusion about inequality trends 
in one country through the years. 
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From the graph above it can be concluded that according to official data provided 
by the committee on statistics income distribution in Kazakhstan didn’t change 
during the last decade. 

Lorenz curve is a mathematical model based on adapting a continuous curve to 
incomplete and discontinuous data. Hence, it is a potentially inaccurate measure of 
the actual inequality level. 

Also, as it already was mentioned above, researchers do not and will not have 
complete data on the distribution of the population by income. Hence it is 
impossible to construct a Lorenz curve that will precisely reflect income 
distribution. 
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Gini coefficient is the most popular measure used to operationalized income 
inequality. It is derived from the Lorenz curve. It shows the area between the 45° 
line (perfect equality) and the Lorenz curve. It takes values between 0 and 1. 
Where 0 indicates perfect equality and 1 represents perfectly unequal society 

According to the committee on statistics, the Ministry of National Economy of the 
RK in 2019 was 0.29. 

   

Year 2013 2014 2015 2016 2017 2018 2019 

Gini index 0,27582 0,27752 0,27812 0,2773 0,28654 0,28878 0,28958 

 

 

The main weakness is that the Gini coefficient does not distinguish different kinds 
of inequality.   

The Gini inequality index is not additive, and its decomposition is generally 
problematic. Nevertheless, it is widely used. The index has recently been criticized 
since the same Gini index value can characterize two societies with very different 
income distributions. As can be seen from the example shown below: 

Assume that there are two countries A and B. Income distribution is given by the 
table. 
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Quantile 

Country 

 1st 2nd 3rd 4th 5th 

A 9.5% 16% 21.5% 24% 29% 

B 4% 22% 23% 25% 26% 

Construct Lorenz curves for these two countries: 

  

     

For both countries, the Gini index is 0.188. But in country B, 20% of the poorest 
people are in a much worse position than in A.  

Also, the Gini index has the same problem as the Lorenz curve - it requires 
complete data. 
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Decile Ratio calculation is a simple but effective way to evaluate income 
inequality. The income of the top 10% of households is divided by the income of 
the poorest 10% of households. In Kazakhstan in 2019, it was 5.97066. 

Year 2013 2014 2015 2016 2017 2018 2019 

Decile ratio 5,611 5,665 5,62 5,619 5,894 5,99 5,97 

Problem is that two countries may have same decile ratios, but very different 
income distributions.  

Decile 

Country 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

C 2% 3% 4% 5% 6% 8% 15% 18% 19% 20% 

D 2% 6.7% 7.5% 8.4% 9.4% 10% 11% 12% 13% 20% 

Construct Lorenz curves: 

  

The decile ratio for both countries equal to 8, but for the country C Gini index is 
0.376, while for country D it is equal to 0.237. 
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Robin Hood index is the maximum vertical distance between the 45 degree line of 
equal incomes and the Lorenz curve. It can be understood as the proportion of total 
income that should be redistributed from those who are above the mean to those 
below to maintain equal distribution. 

For Kazakhstan in 2019, it was 21,2%.  

Comparison of two countries by Robin Hood index:  

For example, if Income distribution for countries A and B is given by the table 
below, then in both countries Robin Hood index is 23%. 

Quantile 

Country 

 1st 2nd 3rd 4th 5th 

A 10% 12% 15% 25% 38% 

B 5% 15% 17% 23% 40% 

Construct Lorenz curves: 

 

It can be seen from the graph above that in A income distribution is far more equal 
than in the country B, while for both countries Robin Hood index is 23%. 
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Coefficient of variation is calculated by dividing the standard deviation of the 
income distribution by its mean. More equal income distributions will have smaller 
standard deviations. Hence, the CV will be smaller in more equal societies.  

𝐶𝑉 =
𝜎
𝜇 

CV does not have an upper bound. Therefore, the interpretation and comparison 
are quite difficult. It can only be used if income data approaches the normal 
distribution. 

 Atkinson index is a value of social utility that can be obtained from income 
redistribution. It could be used to calculate the proportion of total income that 
would be required to achieve an equal level of social welfare as at present if 
incomes were perfectly distributed. The range of values is 0 to 1, with 0 being a 
state of equal distribution. 

   

𝐴𝜀(𝑦1, . . . , 𝑦𝑁) =

{
  
 

  
 
1 −

1
𝜇 (

1
𝑁∑𝑦𝑖1−𝜀

𝑁

𝑖=1

)

1
1−𝜀

𝑓𝑜𝑟 0 ≤ 𝜀 ≠ 1

1 − 
1
𝜇 (∏𝑦𝑖

𝑁

𝑖=1

)

1
𝑁⁄

𝑓𝑜𝑟 𝜀 = 1

 

 

Where 𝜀 is an inequality aversion parameter, 𝑦𝑖  is individual income, 𝜇  - mean 
income.  𝜀 is quite a subjective parameter of disgust (rejection) of inequality. 
Therefore, Atkinson index is more sociological than an economic index. 

Generalized entropy index incorporates a sensitivity parameter 𝛼. Greater 𝛼, the 
more sensitive GE(𝛼)  is to inequalities at the top of the income distribution. 
Usually, GE is measured for 𝛼 = −1,0,1,2. GE can take values form 0 to infinity, 
where 0 represents perfect equality. 

𝐺𝐸(𝛼) =

{
  
 

  
 1
𝑁𝛼(𝛼−1)

∑ [(𝑦𝑖
�̅�
)
𝛼
− 1] ,   𝛼 ≠ 0, 𝛼 ≠ 1

𝑁

𝑖=1

1
𝑁
∑ 𝑦𝑖

�̅�
ln 𝑦𝑖

�̅�

𝑁

𝑖=1
,           𝛼 = 1

− 1
𝑁
∑ ln 𝑦𝑖

�̅�𝑖=1
,           𝛼 = 0
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Its main problem is that the Generalized entropy index depends on the method of 
quantizing the initial data to a much greater extent than all the other considered 
inequality indices. 

Kakwani index does not measure inequality itself, but it is used to evaluate the 
performance of the social intervention. It is calculated as a difference between the 
Gini index for the social intervention and the Gini index for incomes prior to the 
policy intervention. It takes values between -1 and 1. The larger index means, the 
more progressive is the social intervention. 

   

𝐾𝑡 = 2∑
1
𝑛(
𝑘
𝑛 −∑𝛾𝑖

𝑘

𝑖=1

)

𝑛

𝑘=1

− 𝐺 

 

i= 1,2,…,k – individual i 

n- total number of individuals 

𝛾𝑖  - share of total taxes paid by individual i 

G- before tax, Gini coefficient 

Consumption and income inequality 

In economics, the utility function is calculated in terms of consumption and leisure. 
However, the degree of inequality is usually measured in terms of income. It 
happens because the level of households' consumption is much more challenging 
to be observed and calculated precisely than the level of income. Hence these two 
may vary significantly from each other. 

The level of consumption in most families is smoothed out due to income 
redistribution (for example, parents can financially support students during their 
studies), making the level of income unrepresentative in measuring inequality. 

According to Attanasio and Pistaferri (2016), consumer spending also do not 
accurately represent consumption due to the following reasons: 

1. Costs will be reduced for those who have already purchased durable goods. 
Typically, such sales are not included in surveys. 

2. Researches do not include such services as support from relatives, friends, or 
charitable organizations, medical care received under state quotas, and so on. 
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3.Some services or goods are produced by the households themselves (for 
example, childcare provided by parents, siblings, or other relatives). 

4. It is assumed that all consumers face the same prices for the same goods, which 
does not occur in the real world where price discrimination exists, at least to some 
extent.  

Another obstacle that occurs when researchers try to measure consumption to 
evaluate inequality is that minor and infrequent purchases are seldom mentioned in 
surveys. In contrast, large and frequent purchases are frequently reported. 

Also, prices may differ in different stores, change due to discounts, which leads to 
a change in the same consumers' preferences over time. For different consumers, 
the consumer basket varies significantly. For instance, the proportion of necessities 
would be more significant for the poorer. That makes the CPI unsuitable for 
tracing price changes. 

It can lead to both overestimating and underestimating inequality in society. 

According to the Permanent Income Hypothesis created by Milton Friedman in 
1957, consumers are not inclined to take risks. They choose their level of 
consumption to be part of the income received over their entire life, not over a 
certain period. So, if a consumer borrows money, then his consumption will exceed 
his income in the current period. If he saves (lends), the level of income will be 
higher than the consumption level. However, in reality, for each family, the 
problem of resource distribution through time is much more complex. Also, taxes 
and subsidies from the state can affect the fact that the level of income and level of 
consumption may differ. 

Research completed by Attanasio and Pistaferri (2016) has also shown that less 
educated people spend more time on leisure than college graduates. For both 
groups, leisure consumption has increased over the past few decades. Assumption 
can be made that the rise in inequality in consumption was offset to some extent by 
the increase in leisure time among the poor, implying that the rise in inequality in 
wealth is less severe than the consumption data alone would suggest. The lack of 
opportunities in the labor market may force an increase in leisure consumption. 
They concluded that since consumption is more evenly distributed than income, 
there is greater intergenerational mobility when looking at consumption than 
income. 

Deeping inequality and lack of intergenerational mobility increase social tension in 
society associated with limited prospects and hopelessness among the "lower 
classes" of society and create a lack of confidence in the future among the top 
strata. 
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Although inequality in the consumption of non-durable goods and services follows 
the trends in income inequality, an increase in income inequality reflects an 
increase in wealth inequality. However, still, the values differ for the reasons given 
above. Hence using consumption is better than income to measure inequality. 

However, for a full analysis of inequality, economists also need to consider the 
value that people place on time and the quality of the goods they consume. 

Indices for consumption inequality 

Any index that attempts to estimate consumption inequality is exceptionally 
intricate. In a perfect world, such measure catches all consumption streams during 
the period and does not include any forms of savings or deferred consumption. It 
should incorporate all non-durable expenditures plus the consumption flows from 
durables. 

Unfortunately, typically it is an impossible task to accurately separate durables 
from non-durables and estimate the durables' consumption flow perfectly. 

Hence, the lack of information becomes an obstacle that makes it impossible to 
calculate an index for consumption inequality that would be representative.  

Test for Lorenz curve 

Housing inequality 

Housing is a very important determinant of each person's life quality. Housing 
wealth is a significant component of person's wealth. It is linked to non-housing 
consumption (durable and non-durable goods) through the logic of the budget 
constraint. By moving to a smaller and cheaper or larger, better, and more 
expensive house, it is possible to free up or use resources. Hence existing data on 
housing can be used to determine whether the Lorenz curve is constructed 
properly.  

Housing is viewed as both a consumption and an investment good. Measure that is 
built in the same way as a Lorenz curve but represents the inequality in housing 
wealth must be less convex.   

Construct the variable x to evaluate inequality in housing and compare its mean 
value to the point of the Lorenz curve that corresponds to the first three deciles of 
the population of Kazakhstan.  

   

𝑥𝑖 =
0.3 ∗ (𝑃𝑟𝑖𝑐𝑒𝑖 𝐴𝑟𝑒𝑎𝑖⁄ )

𝑃_𝑠𝑞𝑚̅̅ ̅̅ ̅̅ ̅̅ ̅  
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The line of perfect equality is a 45-degree line. In this context, it represents a 
situation in which the price per square meter is the same for the house of every 
person.  

The Lorenz curve estimates income inequality. Therefore, it overestimates 
inequality and theoretically the mean value of x that is greater than the value of the 
Lorenz curve that corresponds to the first three deciles of the population. 

Hence, using x, we can test official data provided by the committee on statistics, 
Ministry of National Economy of the RK, whether it is representative (the point is 
above) or not. 

Reed and saman houses 

In houses with frame-reed walls, the crate serves as a prop for the reed filling of 
the frame of the wall holding the clay coating. 

The wood frame burns well. That is why the fire hazard of frame houses causes 
much negativity in their direction. Wooden structures are also susceptible to decay. 
The manifestation of this effect will primarily depend on humidity. Compared with 
houses made of brick or concrete, the frame structure has low sound isolation. 

The walls of a frame house may well contain lots of pests. In the process of 
finishing the walls of a frame house, their crate is made. In the empty places of the 
crate, it is filled with insulation. This makes excellent warm shelters for rodents. 

Saman is a building material made of clay soil, straw, and sand. Clay is kneaded 
and then dry in the open air. Most of the houses are made of straw so that saman 
houses are sag much more often than wood or brick buildings. The wet walls of the 
home are soft. Just a little pressure is enough to wreck. These houses are livable 
only for 30, and a maximum of 50 years. 

Due to the reasons listed above it is reasonable to assume that the people living in 
saman or reed houses are in the first deciles of the Lorenz curve (those who have 
the least part of the total income).  

According to the information contained in statistical collections on the housing 
stock and national censuses compiled by the Bureau of National Statistics of the 
Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, 
approximately 31% of the Kazakhstan population live in houses made of reed or 
saman. Hence it can produce the point which can be compared to the point of the 
Lorenz curve that corresponds to the first three deciles. 

It is feasible to use existing information to test whether income inequality measure 
is representative. 
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Sample 

The average cost of a square meter of housing in Kazakhstan in February 2021 is 
322 968. (kursiv.kz) 

In order to determine the average cost per square meter of saman and frame-reed 
houses, a sample of 260 houses for sale was used. 

   

To check whether the area of the land plot affects the price of a house linear model 
is used.  

Linear model 

   
𝑃𝑟𝑖𝑐𝑒 = 𝛽0 + 𝛽1 𝐻𝑜𝑢𝑠𝑒 𝑎𝑟𝑒𝑎 + 𝛽2 𝐿𝑎𝑛𝑑 𝑝𝑙𝑜𝑡 𝑎𝑟𝑒𝑎 + 𝛽3𝑅𝑒𝑔𝑖𝑜𝑛 + 𝑢𝑖  

 

P-value is 3.679e-11 which is less than 0.05, so we reject the hypothesis of 
homoskedasticity and assume heteroskedasticity. 

Hence Huber-White correction of standard errors is conducted. 
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It is reasonable to assume that houses with greater land plots cost more. However, 
as we can see from the results is negative, which is a counterintuitive result. It 
might signalize that houses with smaller land plots are located in better places or, 
in general, better by some other quality characteristics. 

The only variable that affects the price of saman and reed framed houses at 0.001 
level of significance is its area. 

Test for Lorenz curve of Kazakhstan 

Using one sample t-test, check whether the mean value of x is equal to the value of 
the point of the Lorenz curve that corresponds to the third decile that is 0.1543. 

Null hypothesis: true mean is equal to 0.1543 

Alternative hypothesis: true mean is not equal to 0.1543 

t = -6.0169, df = 259, p-value = 6.041e-09 

95 percent confidence interval: [0.1208914 0.1373669] 

sample estimate of mean is equal to 0.1291291 

P-value is very low, the null hypothesis that the true mean is equal to 0.1543 is 
rejected at 0.001 level of significance. The true mean of x is lower than the 
corresponding point of the Lorenz curve for Kazakhstan 2019. With 95 percent 
probability it is between 0.1208914 and 0.1373669. 

Which is a signal that actual level of inequality in Kazakhstan is higher. The reason 
for such a result may be in the existence of the shadow economy or incompleteness 
of the official data. 

Conclusion 

Equity and fairness imply some level of inequality. Hence, it is very important to 
evaluate economic inequality and study reasons that lead to any change in its level, 
especially in the level of inequality of opportunities, to achieve a fair and 
developed society. Nevertheless, determining the level of inequality, significant 
problems occur. Most of the existing indices measure income inequality, which 
does not reflect the whole picture. Consumption inequality is smoother than 
income. However, income inequality is widely used as a proxy for social 
inequality. 

The main problem with evaluating both income and consumption inequality is the 
lack of information. Hence, it is almost impossible to construct an index that fully 
reflects consumption inequality.  
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Housing is a significant determinant of each person's life quality. Housing wealth 
is a significant component of each person's wealth. It is linked to non-housing 
consumption through the logic of the budget constraint. Hence existing data on 
housing can be used to determine whether the Lorenz curve is constructed 
properly.  

According to the information from the Bureau of National Statistics of the Agency 
for Strategic Planning and Reforms of the Republic of Kazakhstan, approximately 
31% of the Kazakhstan population live in houses made of reed or saman.  

Using the average price of one square meter of houses in Kazakhstan and a sample 
of saman and frame-reed houses, the variable that evaluates the difference in 
quality of reed and saman houses compared to average level for Kazakhstan. And 
its mean value was compared to the point of the Lorenz curve, which corresponds 
to the third decile of the population of Kazakhstan.  

There is significant evidence that the estimated point is lower than the point of the 
Lorenz curve of Kazakhstan in 2019 that corresponds to the third decile. 
Theoretically, it must be the other way. It indicates that the actual level of 
inequality is higher than the one presented by the Lorenz curve. The presence of a 
shadow economy may cause such divergence.  

Hence it is essential to improve collecting statistical data on both consumption and 
income to make possible the construction of indices that would reflect the real 
level of economic inequality in Kazakhstan. 
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