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ABSTRACT

The thesis on “Household production in Kazakhstan”. The project contains 28
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Introduction; Overview of households and their role in the economy; Brief information
about Agricultural production in Kazakhstan; Descriptive statistics of the survey;
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INTRODUCTION

Within the framework of economic systems at different stages of development of
human society, the household as an institution had different organizational forms, played
a certain role in the country's economy, and was regulated by a system of internal and
external instruments. The household has always been one of the main subjects of the
national economy, acting in it as a set of formal and informal rules of behavior.

The driving motive for the functioning of the household is the creation and
maintenance of conditions for the normal life of the family, the performance of its basic
functions. Thus, in modern economics there is an attempt to look at the household from
different angles, considering different points of view. As a result, the institution of the
household can be represented as a set of formal and informal rules of behavior in the
aggregate of various social and economic relations that develop both within a given
subject and 1n its relations with the external environment, in performing the functions of
the production of labor, a supplier of resources to the market and a recipient of income.

It is not only important to examine households as consumers, but also as producers.
In the current society, households are the most important subject, the results of which not
only depend on the well-being of an individual economic unit, but also of the entire
population of the country as a whole. The economic role of the family in a market
economy is extremely complex, household production is the key to

The purpose of this project is the statistical analysis of household production, to
study the relationship between household income and various aspects of production of
goods by the household. The data for this analysis was collected and processed from the
results of a survey conducted by the Agency of the Republic of Kazakhstan on Statistics
- Quarterly Household Expenditure and Income Questionnaire.

We hypothesize that household production in Kazakhstan is tied to the cultivation
of livestock and that households are often consumers of their own production output.



1 Overview of households and their role in the economy

A modern developed household is the result of a historically long evolution of a
given subject as an institution. It is known that human society existed and developed under
the conditions of successively changing economic systems. A common point for all
economic systems is that production itself plays a primary role. In all systems, economic
resources are required for production, and the results of economic activity are distributed,
exchanged, and consumed in a certain way. Moreover, in any economic system, as an
integral component of the subject, the household existed and developed in a variety of
forms. Finally, in each system, it was an object of regulation, had its own special
regulation mechanism. At the same time, there are elements in economic systems that
distinguish them from each other. They are socio-economic relations based on the forms
of ownership of economic resources and results of economic activity that have developed
in each economic system, organizational and legal forms of economic activity, an
economic mechanism, that is, a way of regulating economic activity at the macroeconomic
and microeconomic levels.

In the process of evolution of the household, the following main stages can be
distinguished. The first stage is associated with the formation of the clan and community.
The clan is divided into families, and the community into family labor households, where
both biological and production functions are concentrated. On this basis, the family is
formed as a separate subject of economic activity. At the second stage, the process of
separation of the family and its formation as a subject of private property took place. At
this time, a market environment was formed, in which individual families were involved.
At the third stage, the state becomes the regulator of economic activity in general and of
the household in particular. The fourth stage is associated with the formation of a family,
where the performance of the production function was carried out outside the household.
The household acquires the features of a market entity, acting on it as a seller of resources
and a consumer-buyer of goods and services. Regulation of household activities is carried
out mainly by the market with the influence on economic life from the state. The
regulating influence of the family way of life, age-old traditions, which are already of
secondary importance in a market economy, is also preserved. The fifth stage is
characterized by the emergence of a new economic entity - enterprises. The regulation of
the activities of enterprises is carried out by their own means of production and by the
state in accordance with the laws of the market. The sixth stage is determined by the
emergence of qualitatively new economic relations between the household and
enterprises. In the process of interrelationships between the subjects, production activity
was divided into types. The first type of activity carried out by the enterprise is the
production of commodities intended for exchange. Another type of activity performed by
the household is the production of consumer goods within the household for self-



sufficiency and the sale of economic resources in the market in order to generate income
(Bagautdinova, N. et al., 2014).

At each stage of the development of human society, the household appeared in the
appropriate organizational forms: under the conditions of the traditional economic system,
this is the economy of a primitive community, then a separate family; in the ancient world
- the economy of the slave owner, free citizens; in the Middle Ages - a feudal estate, the
economy of a serf, a free peasant, an artisan, a merchant, a usurer; in a market economic
system - the economy of an entrepreneur, hired worker, free peasant, artisan, merchant,
etc. The main product of activity and a commodity of the household is labor power, which,
in specific historical conditions, one way or another, for one purpose or another, was
consumed, being realized in labor within the economy itself, outside it. As a consumer,
the household must have a source of necessary goods to meet its needs. In a traditional
economy, these benefits were created within the economy itself and consumed in their
natural form, so such an economy could exist apart from others. In a market economy, the
bulk of the consumed goods is acquired outside the economy, which requires money. In
the traditional economic system, the activity of the economy of the society as a whole and
its component part - the household, was regulated by the rules, habits, and way of life of
people in different conditions that had developed over many centuries. Each farm was
guided by its own interests, realizing them by its own means, since it could rely mainly
on its own strengths and capabilities. In a market economy, the result of the activity of an
individual household began to depend not only on its internal organization, but also on
the breadth and depth of its ties with other economic entities. Now there are economic
relations common to all between the main subjects of the economy - households and
enterprises - market relations, and also the influence of the state on the economic life in
the country is increasing (Schreyer, P. et al., 2011).

Household economy is a multifaceted phenomenon and is actually connected with
all spheres of society, therefore it has become a subject of study for economic theory, and
in particular institutionalism, sociology, statistics, demography, psychology,
jurisprudence, pedagogy, etc. A multilateral approach makes it possible to get a general
idea of the institution of the household as a set of formal and informal rules of behavior
in a complex set of various social and economic relations that develop both within a given
subject and in its relations with the external environment. Theoretical comprehension of
the issues of the activity of the household as an institution, its influence on economic and
social progress arouses serious interest among representatives of various sciences,
primarily economic theory (Becker, G, 1965).

The housekeeping institution existed at all stages of the development of human
society. Successively replacing each other economic systems reflect in a condensed form
the main features of the previous stages. At each of them, the institution of the household
had its own regulation mechanism, depending on the instruments of regulation: in the
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traditional system - traditions, habits, order, in the market - traditions, habits, order in a
narrowed form, the market with its elements in an expanded form, in a planned system of
regulation - the previous regulators, only in an even more narrowed form. In the main
exogenous regulation by the state and in a mixed economy, almost all the main regulators
of the previous systems are active. The set of instruments for regulating the household in
a mixed economy is the result of evolutionary development and the selection of means of
influencing the functioning of the household in traditional, market and planned economic
systems that ensure the progressive development of the economy. Consequently, in a
mixed economy, the role and place of the institution of the household in the institutional
environment increases. And therefore, an important area of Kazakhstan’s economic
development is the creation of an effective mechanism for regulating the institution of the
household as one of the conditions for the development of the country's national economy.

Households are the owners of a significant part of the resources in the national
economy and the "producers" of human capital. They form consumer demand in the
market for goods and services, as well as supply in the labor market. Even the dynamics
of stock markets are determined by domestic economy, or rather, their representatives,
trying to profitably dispose of their savings. In addition, there is still a need to develop a
unified approach to the aggregate of families, cohabitants who do not have family ties,
and single individuals leading independent farms, as a socio-economic institution.
Ignoring the need to analyze this most important part of the social structure can distort the
real picture of the transformations currently taking place in the domestic economy

(Becker, G, 1964).

So, from the standpoint of institutionalism, the following adjustments are made to
the neoclassical model. First, it is not groups or organizations that are recognized as
actually acting agents of the social process, but individuals. Consequently, representatives
of the institutional approach do not identify such concepts as “households” and
“individual”. It is quite possible to agree with this position, since when considering the
household as the main decision-making unit, we are actually dealing with a group of
individuals who form this joint household. Secondly, institutional theory pays
considerable attention to the internal structure of the household, the motives for its
formation, the goals of activity, which are not limited to the implementation of a
production function or rational collective choice. Here, such concepts as "contractual
agreements between individuals", "joint reduction of transaction costs", "opportunistic
behavior of household members" are already more applicable. Third, the household is
described as an economic entity operating in a certain institutional environment, from the
features of which neoclassical theory has been distracted. It is this environment that forms
a certain structure of the household and internal relations between its members. So, with
the transition of the domestic economy to market relations from abroad, the institution of
marriage contracts was borrowed, which made it possible to agree in advance on the forms
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of interaction, individual and collective responsibility, as well as joint ownership and
disposal of household property. Uncertainty, high transaction costs, vaguely defined
property rights, and unreliable contracts are recognized as the most important
characteristics of the external conditions that a household faces. These manifestations give
a more realistic picture of the behavior of households, which, however, does not allow
building logically flawless optimization models (Goldschmidt-Clermont, L, 2000).

In this regard, the family solves a variety of problems of housekeeping, family
business, reproduction of the labor force, ensuring the necessary level of consumer
demand, the formation of investment potential, and others. Modern statistics should
distinctly accentuate the allocation of time and the importance of properly crediting the
value of housekeeping duties, as well as the raising of children, which is mostly done by
women (Ironmonger, D, 2000).

1.1 Brief information about Agricultural production in Kazakhstan

In Kazakhstan, a household is a group of people living together, pooling their
incomes (in whole or in part), which mainly include housing and food. A household can
be one person. Household members, unlike a family, may not have a relationship of
kinship. Agriculture is one of the most powerful sectors of the economy, therefore it is
natural that it precedes among household production and output. In each region of the
country, weather and geographic conditions allow the cultivation of certain crops, also
great attention is paid to the development of farming.

Kazakhstan is simultaneously located in Eastern Europe and Central Asia; it is
washed by the Aral and Caspian Seas. Winters in this area have little snow and cold, while
summers are dry and hot. Almost half of the territory of Kazakhstan is semi-deserts and
deserts. Soil is of great importance for agriculture. Most of the territory is covered by
brown and chestnut soils, as well as black soil. Brown soils and gray soils are also present.

The development of agricultural production in Kazakhstan began in the middle of
the last century. Due to the economic crisis, the Soviet government decided to expand the
cultivated area as much as possible. At that time, work on the development of virgin lands
was intensively carried out on the territory of Kazakhstan. It is worth emphasizing that
this made it possible to collect record grain yields, however, this factor negatively affected
the development of animal husbandry, as the areas for pastures sharply decreased. In the
60-80s of the 20" century, the most intensive development of agriculture had begun.
Cooperative ownership was transformed into state ownership, and this made it possible to
strengthen the control over finances. Because of this, most of the agrarians left the villages
and the government was forced to attract workers from other union republics. Now almost
all the land is in the hands of private farmers and, like many years ago, there is a serious
problem with meat and dairy products.



Agriculture can be characterized by such features as high rates of development of
animal husbandry and production of wool and leather, most of the crops that are grown
are cotton, oilseeds, fruits and berries and grains. This is one of the main sectors of the
economy. Every year it gives almost 38% of the income to the budget. This industry
employs approximately 16% of the country's entire workforce. It should be emphasized
that agriculture in Kazakhstan is on the 2nd place in the world in the cultivation of cereals
with indicators of 967 kg per person. However, the productivity of animal husbandry is
very low and this indicator in Kazakhstan is 142nd place (Agriculture in Kazakhstan, n.d.).

It should be noted the diversity of climatic and natural conditions in the country.
Agriculture in South Kazakhstan is developing under conditions of high air temperature
in the foothills. If artificial irrigation is organized correctly here, a good harvest of
tobacco, sugar beets, rice and cotton can be reaped. Also in this region it is quite profitable
to engage in viticulture. In Western Kazakhstan, agriculture is mainly based on animal
husbandry, which can be explained by large meadows and pastures. Most often they are
engaged in breeding camels, sheep, and horses. About 70% of the arable land is planted
here with wheat, the rest of the land is grown for rye, millet, and barley. The North shows
excellent results in the development of meat and dairy cattle breeding and in poultry
breeding. However, the main industry in Northern Kazakhstan is sheep breeding. Crop
production is mainly represented by grain crops and cotton. In East Kazakhstan,
agriculture is represented by non-irrigated agriculture. Most of the land is allocated for
sunflower crops. Peas, oats, wheat, and some vegetables are also sown in the immediate
vicinity of the rivers. Also, meat and dairy farming is rapidly developing here (Agriculture
in Kazakhstan, n.d.).



2 Descriptive statistics of the survey

The data for this paper refined from the results of an annual household income and
expenditure questionnaire from The Bureau of National Statistics of the Agency for
Strategic Planning and Reforms of the Republic of Kazakhstan — D 004. The data was
collected from 2011 to 2017, reported in a quarterly manner. The dataset was manipulated
through a statistical software Stata in order to process the information about different types
of household production into variables which can be used for analysis.

Table 1 — Description of variables regarding crop production (in tenge)

Mean St.Dev Processed Processed
Mean St.Dev

Ownership of land (dummy) | 0.526 0.499
Expenditure on land 463.634 5166.234 881.245 7096.669
Cultivation of crop (dummy) | 0.177 0.382 0.337 0.473
Fruits sold 389.797 8157.067 739.323 11233.37
Vegetables sold 839.498 9376.665 1557.69 12805.42
Other types of crops sold 569.629 13173.98 979.385 16803.27
Total crop sold 1798.925 18914.76 3276.399 25026.53

The dummy variable for the ownership of land in Table 1 indicates whether the
household has had access to the use of some land. The mean of the dummy suggests that
half of the households in the sample were able to use land — 52.6%. Expenditure on land
is how much money was invested on this land for procedures like rent and purchase of
land, cultivation of farmland, purchase of fertilizers and pesticides, purchase of seeds and
planting materials, hiring of the labor force related to the use of farmland, purchase, rental,
and maintenance of agricultural machinery. According to the raw data, average
expenditure on land was around 463.634 tenge per quarter. However, taking the dummy
for the ownership of land into account, those that had the means to utilize it spent 881.245
tenge on average on its maintenance, but with a high standard deviation of 7096.669, it
should be noted that there is a great variation from the average.

The cultivation of crop dummy shows if the household in question harvested any
agricultural products. The data reveals that around 17.7% of the households yielded crop.
For a sub-sample of households for which the dummy for the ownership of land is equal
to 1, 33.7% of them cultivated crop. The total crop sold is the monetary value of fruits,
vegetables and other types of crops sold in the given quarter. Variable for other types of
crops includes wheat, maize, oats, buckwheat, grains, legumes, fodder root crops, hay
grass and tobacco. In general, the average monetary value of harvest sold per quarter was
1798.925. For those that have a dummy variable for the cultivation of crop equal to 1, the
mean for total crop sold was 3276.399 tenge, with a high variation from the mean since
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the standard deviation was 25026.53. Furthermore, we note that 22.6% of the overall
harvest sold were fruits, which amounted to 739.323 tenge on average, another 47.5%
were vegetables sold, which were worth 1557.69 tenge, and 29.9% of the other types of
crops sold for 979.385 tenge annually. Therefore, this shows that vegetables were the most
popular type of harvest for sale, adding up to almost half of the total crop sold per quarter.

Table 2 — Description of variables regarding livestock produce (in tenge)

Mean St.Dev Processed Processed
Mean St.Dev

Ownership  of  livestock | 0.268 0.443 0.493 0.499
(dummy)
Expenditure on livestock 4146.602 15406.71 15491.89 26666.4
Purchase of livestock | 0.018 0.133 0.067 0.249
(dummy)
Spending on purchase of | 750.995 10371.32 41934.95 65421.4
livestock
Sale of livestock (dummy) 0.031 0.171 0.114 0.318
Income from sale of livestock | 3744.358 27663.72 122737.7 102378.9
Produce  from  livestock | 0.243 0.429 0.907 0.289
(dummy)
Total livestock produce sold | 22041.68 65475.21 28279.81 72964.99
Meat sold 13397.7 58988.77 17189.46 66327.3
Eggs sold 757.687 3564.588 972.123 4011.725
Milk sold 7574.645 23334.38 9718.386 26033.85
Animal fur, down and skins | 232.054 1943.708 297.729 2197.201
sold
Honey sold 79.588 4343.094 102.113 4919.207

Dummy for the ownership of livestock shows whether a household owned cattle,
birds, bees, or any other types of agricultural animals. 26.8% of the families included in
the sample were in possession of livestock, while for those that had some land at their
disposal, this indicator was equal to 49.3% (Table 2). Expenditure on livestock specifies
how much a household spent on the purchase and keeping of livestock per quarter. These
expenses cover feed, veterinary services, transport services and hiring of labor related to
livestock management, slaughter and butchering of carcasses, and livestock insurance. For
households which owned farm animals, expenditure on keeping and managing them was
15491.89 tenge per quarter on average. There is a big variation from the mean since the
standard deviation for this variable is 26666.4. Overall, 1.8% of the households spent on
the purchase of additional livestock each quarter, and for households involved in livestock
farming the indicator was 6.7%, with an average spending of 41934.95 tenge. 3.1% of all
the households chose to sell their livestock, earning 122737.7 tenge on average per
quarter. This indicator was equal to 11.4% for those involved in animal farming.
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Produce from livestock dummy shows whether the household cultivated any
products from their farm animals. 24.3% of the households received livestock produce
each quarter, and for a sub sample of livestock owners, this indicator was equal to 90.7%,
the vast majority. Variable for the total amount of livestock produce sold includes sub
variables such as meat, eggs, milk, animal fur, down and skins, honey sold per household
for each quarter. The sub variable for the meat sold in turn incorporates beef, horsemeat,
pork, poultry, lamb, and a category for other types of meat and byproducts. The average
total livestock produce sold by all households in the sample was equal to 22041.68 tenge,
while those with a dummy variable for produce from livestock equal to 1, it is 28279.81
tenge per quarter. The high standard deviation of 72964.99 indicates that the variation
from this average amount is great. Furthermore, we have 17189.46 tenge worth of meat
sold on average annually, statistics for eggs sold - 972.123, milk - 9718.386, animal fur,
down and skins - 297.729, honey - 102.113. Hence, wholesale of meat brings in the most
revenue compared to other types of produce from livestock, and with a standard deviation
of 66327.3 it is expected that the values for total amount of meat sold are spread over a
broad range of numbers.

Table 3 — Description of variables regarding goods produced (in tenge)

Mean St.Dev Processed Processed
Mean St.Dev

All goods produced 17750.07 29793.08 29402.52 36990.89
Bread produced 3406.036 5025.048 4328.739 5733.654
Dairy produced 4474 .456 14665.19 9154.913 19940.57
Animal fats produced 2573.764 10665.03 5269.038 14759.93
Jam produced 2160.734 5469.72 3049.02 6718.451
Other types of goods 5121.701 13075.88 7577.184 14066.49
All goods sold 1388.996 11507.33 2552.492 12948.07
Bread sold 10.701 784.422 9.495 706.227
Dairy sold 727.734 6317.511 1491.583 8981.535
Animal fats sold 452.983 4294.19 925.813 6060.588
Jam sold 1.676 145.192 3.165 200.889
Other types of goods sold 194.457 7423.013 119.476 3632.191

Total goods produced variable is the monetary value of goods and products which
were manufactured by the household. This variable consists of sub variables bread, dairy
products, animal fats and oils, jam, and a category for any other types of goods produced.
The latter category includes pastry, sausages, meat products, vegetable oil, wine from
grapes and other fruits, canned fruits and berries, canned or processed vegetables, jam,
flour, cereals, textiles and garments, wood and products from timber, building materials,
and a category for other products. The data reveals that 17750.07 tenge worth of goods
were produced in total (Table 3). Selecting households which own livestock or cultivate
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crop, this estimate equals 29402.52 tenge. More precisely, during the period in question,
the quarterly average amount of bread produced by the household was worth 4328.739
tenge, dairy - 9154.913 tenge, fats and oils produced from livestock - 5269.038 tenge, jam
worth 3049.02 tenge and 7577.184 tenge worth of other types of produced goods.
Consequently, it can be noticed that households predominantly produce dairy products,
amounting to 31% of the goods produced in total.

When it comes to the value of goods sold in total each quarter, it was equal to
2552.492 tenge per household, which was only 8.7% of the amount produced. We can
predict that the majority of households produce goods for their own utility, instead of
putting them on sale for financial gain. The monetary value of bread sold on average was
only 9.495 tenge, which was 0.2% of the bread produced each quarter. 16.3% of the dairy
products manufactured on average had been sold, amounting to 1491.583 tenge per
quarter. Animal fats and oils were sold for 925.813 tenge on average, which was 17% of
the amount produced per quarter, while only 0.2% of the jam produced was sold for profit
- 3.165 tenge. Lastly, a category of other goods that were produced by households on
average was sold for 119.476 tenge each quarter, which was 1.6% of the total amount
produced. Since dairy products were the most produced goods annually, they were also
the most sold goods.

We can see that average expenditure on livestock was far greater than on land with
a significant difference of 793.75%, so we can predict that households invest more on
livestock because they expect receive more revenue from it compared to harvesting crops.
From analyzing the data, households receive 1520.9% more profit from livestock produce
than from harvest of land, the net profit from crop production was equal to 1335 tenge on
average, while livestock production’s net profit was 21639 tenge.

Table 4 — Description of variables regarding income (in tenge)

Mean St.Dev
Services provided by the | 49443.61 128081.3
household
Income from production 69373.08 123732.6
Household income 398061.3 259466.1

Variable for the income from services provided by the household consists of
transport service, construction, repair and construction services, trade, sewing of clothes,
shoes and their repair, photo making, hairdressers and beauty salons, other types of
individual services, repair of household appliances and metal products, educational
services, health services, renting out land or agricultural machinery, maintenance and
repair of personal vehicles and other services. According to the data, a household supplied
services for 49443.61 tenge on average per quarter (Table 4).
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Variable for the household income is the overall income earned by members of the
household each quarter. On average, this indicator was equal to 398061.3 tenge.

Other variables that were used for this work are unique numbers for each household,
variables for year and quarter, a time trend — t.

Table S — Amounts of crops and livestock produce yielded and sold

I 11 111 1\ Mean
Crops produced (kg) 0 45.58 1056.67 59.752 366.382
Crops sold (kg) 0 23.616 121.049 23.198 50.58
Livestock produce (kg) 54.522 30.635 31.009 103.926 50.624
Livestock produce sold | 11.854 18.878 12.056 25.099 16.013
(kg)
Milk produced in (1) 310.171 310.171 403.998 270.01 385.233
Milk sold in (1) 72.846 116.988 105.195 70.406 95.171
Eggs and animal skins | 94.887 194.238 152.347 91.678 140.662
produced
Eggs and animal skins | 21.61 64.157 47.769 20.021 41.669
sold

Table 5 shows the average values of produced agricultural output and how much of
that was put up for sale. According to the data a household produced about 366.4 kg of
fruits, vegetables, and other types of crops on average. Moreover, the greatest amount of
crop production was observed in the third quarter, during the months of July, August, and
September, measuring up to 1056.67 kg yielded. However, only about 13.8% of the crop
produced by households was sold: 50.58 kg, while the rest of the produced crop was
consumed by the members of the household, gifted to relatives, or processed into goods.

The average amount of livestock produce yielded by a household was 50.624 kg,
and this indicator was the highest in the fourth quarter - 103.926 kg of various types of
meat, honey and animal fur produced. 31.6% of the livestock produce yielded was
subsequently sold for profit, while the rest of it was consumed and used by the household.

385.233 liters of milk was produced by households on average, and this indicator
was the highest in the third quarter, amounting to 403.998 liters. Around 24.7% of the
produced milk was sold for profit.

The number of eggs and animal skins produced by households according to the
results of the survey was 140.662 on average, with 29.6% of them subsequently being
sold.
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2.1 Quarterly statistics of the survey

Table 6 — Quarterly average values for cultivated crops (in tenge)

I II 111 v
Expenditure on land 170.261 1148.804 476.143 55.792
Fruits sold 0 269.263 907.751 100.805
Vegetables sold 0 629.915 1559.269 757.095
Other types of crops sold 0 323.064 1309.035 268.133
Total crop sold 0 1222.243 3776.056 1126.033

From Table 6, we can see that households invested the most in the second quarter

compared to other periods of the year, which was equal to 1148.804 tenge on average.
The months of April, May and June are usually the busiest time for farmers since they
start planting and replanting their crops. There was no harvest sold in the first quarter,
during the cold months of January, February, and March. Furthermore, it can be noticed
that the third quarter brought the highest revenue from the sale of harvested crops, with a

mean of 3776.056 tenge.

Table 7 — Quarterly average values for produce from livestock (in tenge)

I 11 111 v
Expenditure on livestock 2212.17 2793.832 7324.773 4304.136
Income from sale of livestock | 3063.409 2742.552 4518.568 4679.9
Total livestock produce sold | 23329.75 18970.27 18798.2 29975.78
Meat sold 15936.29 8789.877 10022.44 22479.79
Eggs sold 484.647 1082.678 837.934 442.092
Milk sold 6800.728 8669.579 7683.389 6630.226
Animal fur, down, skins sold | 108.086 405.107 67.227 363.311
Honey sold 0 23.026 187.211 60.36

In Table 7, it can be noted that expenditure on livestock was the greatest in the third
quarter, amounting to 7324.773 tenge on average by a household. Revenue from the sale
of produce from livestock far exceeded the revenue from selling livestock in all quarters.
The last quarter brought the most income from the produce of livestock, which was equal
to 29975.78 tenge annually.
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Table 8 — Quarterly average values for manufactured goods (in tenge)

I 11 111 v

All goods produced 8892.775 17186.85 28720.87 12204.5
All goods sold 572.619 2253.369 1783.764 721.590
Bread produced 3936.155 3447.896 2750.216 3728.421
Bread sold 13.306 13.19519 8.791 8.201
Dairy produced 2357.569 6707.447 5401.139 2878.175
Dairy sold 310.405 1184.491 945.478 350.387
Animal fats produced 804.055 4061.722 3475.09 1469.999
Animal fats sold 69.946 874.649 628.153 136.079
Jam produced 3.708 1510.83 5777.677 119.966
Jam sold 0 1.036 4.38 0.369
Other goods produced 1789.895 1446.828 11290.35 3999.215
Other goods sold 178.833 178.131 194.677 225.442

Table 8 shows that the average monetary value for the goods produced by the
household was the at its highest in the third quarter, amounting to 28720.87 tenge.
However the greatest profit from the goods sold was in the second quarter — 2253.369
tenge. Among the produced goods dairy products held the largest quarterly value, which
was equal to 6707.45 tenge on average. The variable for the assortment of other goods
produced reached its highest average in the third quarter — 11290.35 tenge, this included
various manufactured products from flour to textiles and garments, building materials.

Table 9 — Quarterly average values for household income (in tenge)

| 11 11 v
Services provided by the | 53302.38 49445.83 42167.69 55347.25
household
Income from production 66244.51 64586.35 65410.53 84603.11
Household income 374956.1 393095.6 410451.2 414289.5

From Table 9, we see that services provided by the household brought the most
profit on average during the first and last quarters, equal to 53302.38 and 55347.25 tenge
respectively. Average income from the total amount of production by the household had
its greatest value in the last quarter of the year, amounting to 84603.11 tenge. We note
that the largest contributors to households’ production, the sale of livestock produce and
the provision of services also had the highest average during the last quarter.
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2.3 Statistics by region

HOUSEHOLD PRODUCTION BY REGION
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Image 1 — Household production statistics by regions in Kazakhstan

The region which was responsible for the highest yield of household production
was South Kazakhstan, amounting to 15%, the warm winters and climate likely
contributing to the region’s leader position in production. Next, Alma-Ata Region and
North Kazakhstan Region each amounted to 10% when it comes to the monetary value of
goods and services provided by a household per quarter.
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3 Graphical analysis
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Image 2 - Relationship between average crop sold versus time

From the graph in Image 2, it can be seen that there is some seasonality to the
amount of harvest sold each quarter. While there is no crop sold in the first quarter, third
quarter observes the maximum amount of crop sold during the year. The highest amount
of crops sold on average, which was equal to 5108.708 tenge, was observed in the third
quarter of 2016. This indicator was equal to 4378.64 tenge in the same quarter a year later
in 2017, second highest amount of crops sold, although it decreased by 15% from 2016.
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Image 3 — Relationship between average animal produce sold versus time
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Declining after the first quarter, the second and third quarters observed the lowest
average amount of animal produce sold throughout the time period in question, rising
dramatically in the last quarter of the year (Image 3). The lowest average animal produce
sold was observed in the second quarter of 2011. The fourth quarter of 2016 brought the
highest income from the sale of produce from farm animals, amounting to 38492.73 tenge
on average. Households in the fourth quarter of 2017 had the second highest average
income from livestock produce, which was equal to 36217.65 tenge, decreasing slightly
by 5.9% from the previous year.
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Image 4 — Relationship between average goods sold versus time

We have a sharp increase in the average amount of manufactured goods sold from
the first quarter to the second, a slight decrease in the third quarter and a significant fall
in the last quarter of the year annually from 2011 to 2017, as shown in the graph from
Image 4. The fourth quarters of 2016 and 2017 had the greatest average revenue from
goods sold, equal to 2882.213 and 2869.854 tenge respectively. The lowest statistic for
this was in the first quarter of 2011, which was only 294.212 tenge on average.
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Image 5 — Relationship between income from services versus time

Average income from services provided by a household had the greatest value in
the first and fourth quarters through the years as shown in Image 5, a considerable decline
in the third quarter was annually accompanied by a steep rise in the fourth quarter. The
lowest amount of monetary value of the services provided was observed in the third
quarter of 2011, amounting to 24463.05 tenge on average. On the other hand, the highest
average income from various services was in the last quarter of 2017, which was equal to
68621.97 tenge.
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Image 6 —Income from household production versus time
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The average income from household production increased steeply from 2011 to
2012, from 51914.73 tenge to 62419.11 tenge, by 20.2% (Image 6). Then production
income gradually increased up to 72491.85 tenge in 2014, after which the growth rate

slightly slowed down. The highest average estimate was observed in 2017, reaching
83049.18 tenge.
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4 Regression analysis

Model 1:
Y = By + Bicity + Byland + Bzcrop + Lulsk + fslsksale + Lglskprod +u §)
Table 10 — Results of regression (1)
Variable Coefficient Std. Error t-Statistic P>|t|
city 0.0604947 0.0315544 1.92 0.055
land -0.0115505 0.0028512 -4.05 0.000
crop 0.0442722 0.0019079 23.20 0.000
Isk -0.0020801 0.0044268 -0.47 0.638
Isksale 0.4686356 0.0037046 126.50 0.000
Iskprod 0.0700187 0.0040583 17.25 0.000
R-sq: 0.1702
F-Statistic 19.23
Prob (F-Statistic) 0.0000

In the first model, the growth rate of household income per capita (Y) is the
dependent variable, and it is regressed on independent variables: the dummy variable for
the city (city), dummy variable for the ownership of land (land), the dummy for ownership
of livestock (Isk), dummy for cultivation of crop (crop), dummy for the sale of livestock
(Isksale), dummy for the produce of livestock (Iskprod) and the time trend. The proportion
of variance in the growth of household income in this model: R-Squared is equal to
0.1702, which means that around 17% of the variance in the dependent variable can be
predicted by the independent variables. For livestock owners, the household income was
0.2% less than others, but with a t-statistic=-0.47 and a large p-value: P>|t| =0.638, this
does not hold statistical significance. For households which cultivated crops on their land,
the growth of income was 4.4% higher. The t-statistic for the cultivation of crop dummy
is equal to 23.2 and P>|t| =0.000, meaning that it is statistically significant. Households
that sold their livestock earned about 46.8% more than others, with a t-statistic of 126.5
and a very small p-value: P>|t| =0.000, this indicator holds statistical significance.
Households which yielded some type of livestock produce had an income which was 7%
higher compared to households that did not. The t-statistic is equal to 17.25 and the p-
value is close to zero: P>|t| =0.000, so this is statistically significant. Households which
owned or rented some type of land had an income which was 1.2% less than others. The
t-statistic for the ownership of land dummy is equal to -4.05 while P>[t|=0.000, so it is
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statistically significant. Households located in cities earn about 6% more than those that
reside in rural areas. The t-statistic for the city dummy is 1.92 and P>|t| =0.055, so it is
statistically significant on the 10% level.

Model 2:
Y. = Bo + P1I; + frloan + B3size +u )
Table 11 — Results of regression (2)
Variable Coefficient Std. Error t-Statistic P>|t|
I; 0.0067645 0.0114092 0.59 0.553
loan -0.1796432 0.0705449 -2.55 0.011
size 0.0071971 0.020369 0.35 0.724
R-sq: 0.6707
F-Statistic 2.73
Prob (F-Statistic) 0.0000

In the second model, the growth of household production of crops (Y,) is regressed
on the investment spent on the agricultural management of land (I,), size of the household
(size), a dummy variable for taking a loan (loan) and the time trend. The effect of
investment on agriculture of land on the growth of crop production was insignificant since
the t-statistic is 0.59 and P>|t|=0.553. The coefficient for the size of the household did not
hold statistical significance on the 5% level, because while the t-statistic was equal to
0.35, the p-value was equal to 0.724. The growth of crop production for households which
took out a loan decreased by almost 18%, with a t-statistic of -2.55 and P>[t}=0.011 it
holds statistical significance on the 5% level.

23



Model 3:
Yisk = Bo + B1lisk + Prloan + B3size +u 3

Table 12 — Results of regression (3)

Variable Coefficient Std. Error t-Statistic P>t]
Lisk 0.0302605 0.0045191 6.70 0.000
loan 0.0645548 0.0324047 1.99 0.046
size 0.030092 0.0087955 3.42 0.001
R-sq: 0.1045
F-Statistic 4.79
Prob (F-Statistic) 0.0000

In the third model, the growth of household production of livestock produce (Y ),
such as various types of meat, honey and animal fur is regressed on the investment spent
on the management and cultivation of livestock(ly, ), a dummy variable for taking a loan
(loan), size of the household (size) and the time trend. When investment on livestock
increased by 1%, the growth of production was 3%. The t-statistic is 6.7 and P>[t}=0.000,
so this coefficient is statistically significant. When the size of the household increased by
1 member, the growth of production output was equal to 3%. The t-statistic for this
coefficient is 3.42 and P>|t|=0.001, so it is statistically significant. Households that had
taken out a loan yielded production which was 6.4% higher than others, the t-statistic is
1.99 and P>|t}=0.046, so it holds significance on the 5% level.

Model 4:
Y = Bo + Bilisk + Boloan + fzsize +u “)
Table 13 — Results of regression (4)
Variable Coefficient Std. Error t-Statistic P>t]
sk 0.0432783 0.0030973 13.97 0.000
loan -0.0259368 0.0223784 -1.16 0.246
size 0.0135558 0.0056779 2.39 0.017
R-sq: 0.1865
F-Statistic 8.06
Prob (F-Statistic) 0.0000
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In the fourth model, the growth of household production of milk produced (Y;,) is
regressed on the investment spent on the cultivation of livestock (1), size of the
household (size), a dummy variable for taking a loan (loan) and the time trend. When
investment on animal husbandry increased by 1%, the growth of production was 4.3%.
The t-statistic is 13.97 and P>|t|=0.000, so this coefficient is statistically significant. When
the size of the household increased by 1 member, the growth of production output was
equal to 1.3%. The t-statistic for this coefficient is 2.39 and P>|t}=0.017, so it is statistically
significant. Coefficient for taking out a loan does not hold statistical significance on the
5% level since P>|t}=0.246.

Model 5:
Y, = Bo + B1lisi + Prloan + Bssize +u 3)
Table 14 — Results of regression (5)
Variable Coefficient Std. Error t-Statistic P>|t|
Lisk 0.0495707 0.0075098 6.60 0.000
loan 0.0906584 0.0530134 1.71 0.087
size 0.0302264 0.0149665 2.21 0.043
R-sq: 0.0646
F-Statistic 13.29
Prob (F-Statistic) 0.0000

In the fifth model, the growth of household production of eggs and animal skins
(Y,) 1s regressed on the investment spent on livestock (I, ), size of the household (size), a
dummy variable for taking a loan (loan) and the time trend. When investment on
household’s livestock increased by 1%, the growth of production was 4.9%. The t-statistic
is 6.6 and P>[t|=0.000, so this coefficient is statistically significant. When the size of the
household increased by 1 member, the growth of production output was equal to 1.3%.
The t-statistic for this coefficient is 2.39 and P>|t|=0.017, so it is statistically significant.
Coefticient for taking a loan does not hold statistical significance on the 5% level because
P>[t}=0.087. On the 10% level of significance, households which took out a loan
experienced a growth in production of eggs and animal skins by 9%.
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4.1 A brief outline of regression analysis

From the regression analysis, we have that the growth rate of income per capita for
households which cultivated crops on their land was 4.4% higher Households that sold
their livestock earned about 46.8% more than others. Households which yielded some
type of livestock produce had an income which was 7% higher compared to households
that did not. Households which owned or rented some type of land had an income which
was 1.2% less than others. Households located in cities earn about 6% more than those
that reside in rural areas.

The effect of investment on agriculture of land on the growth of crop production
was insignificant. From descriptive statistics we learned that investment on crop
production was indeed considerably less than on livestock. The coefficient for the size of
the household did not hold statistical significance. However, the growth of crop
production for households which took out a loan decreased by almost 18%. This might be
tied to households using loans to invest into other areas of household economy, like
consumption and production of livestock.

When investment on livestock increased by 1%, the growth of production of
livestock produce was 3%. As the size of the household increased by 1 member, the
growth of production output of livestock goods was equal to 3%. Households that had
taken out a loan yielded production which was 6.4% higher than others.

When investment on livestock increased by 1%, the growth of production of milk
was increased by 4.3%. When the size of the household increased by 1 member, the
growth of production output was equal to 1.3%. Coefficient for taking out a loan did not
hold statistical significance on the 5% level.

When investment on the management of a household’s farm animals increased by
1%, the growth of production was 4.9%. As the size of the household increased by 1
member, the growth of production output was equal to 1.3%. Coefficient for taking a loan
did not hold statistical significance on the 5% level. On the 10% level of significance,
households which took out a loan experienced a growth in production of eggs and animal
skins by 9%.
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CONCLUSION

Households consume the majority of the agricultural production they produce. They
consume 86.2% of the crop production, 68.4% of the livestock output, 75.3% of the milk
produced, 91.3% of the goods that were manufactured. This approves the theory that
households can be both producers and consumers. Production from animal husbandry
brought much more profit compared to crop production as hypothesized, 1520.9% more
to be precise. However, the research also showed that production of services brought
almost twice as much income as animal husbandry.

The highest level of crop production can be observed during the 3rd quarter, while
the highest level of animal produce was yielded in the 4th quarter, along with the provision
of services by the household.

The average amount of household production per quarter increased by the end of
the period included in the survey, reaching 83049.18 tenge in 2017.

In general, production of goods and services was discovered to be a small portion
of the household income, households invested very little into production of goods and
services. From the regression analysis it was determined that the sale of farm animals was
the part of household production which most affected the growth rate of income per capita,
followed by the yield of livestock produce. While investment in the management and
cultivation of livestock affected the growth rate of production of various types of meat,
animal skins and fur, dairy and eggs, the investment in the cultivation of land did not affect
the growth rate of crop production.

Allocation of time, which would give even more insight into the economics of
household production, was not to considered during the analysis, for it was not included
in the annual quarterly household survey as a question.
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APPENDIX

Image 7 — First regression model

. xi: xtreg ln_household income_percapita dummy_gorod dummy land dummy crop dummy_ livestock dummy_ sale_livestock dummy_ produce_ live
> stock 1.GOD i.KVARTAL, fe

i.GoD _IGOD_2011-2017 (naturally coded; _IGOD_2011 omitted)
i.KVARTAL _IKVARTAL 1-4 (naturally coded; _IKVARTAL 1 omitted)
Fixed-effects (within) regression Number of obs = 331,571
Group variable: NOM DX Number of groups = 39,211
R-5Q: Obs per group:
within = 0.2320 min =
between = 0.1791 avg = 8.5
overall = 0.1702 max = 28
F(15,292345) = 5887.12
corr(u_i, Xb) = -0.0441 Prob > F = 0.0000
lnﬁhouseholdﬁincomeipma Coef. Std. Err. t P>t [95% Conf. Interval]
dummy_gorod .0604947 .0315544 1.92 0.055 -.001351 .1223404
dummy_land -.0115505 .0028512 -4.05 0.000 -.0171388 -.0059621
dummy_crop .0442722 .0019079 23.20 0.000 .0405327 .0480117
dummy_livestock -.0020801 .0044268 -0.47 0.638 -.0107565 .0065962
dummy_sale_livestock .4686356 .0037046 126.50 0.000 .4613747 .4758964
dummy_produce_livestock .0700187 .0040583 17.25 0.000 .0620645 .077973
_IGOD_2012 .139223 .0021935 ©63.47 0.000 .1349238 .1435222
_IGOD_ 2013 .2455882 .0024948 98.44 0.000 .2406985 .2504779
_IGOD 2014 .3353932 .0026723 125.51 0.000 .3301556 .3406308
_IGOD 2015 .5331677 .0028016  1%0.31 0.000 .5276766 .5386588
_IGOD 2016 .6256543 .002933 213.32 0.000 .6199058 .6314029
_IGOD_ 2017 .7179534 .0031589 227.28 0.000 .7117619 .7241448
_IKVARTAL 2 .0311178 .0015091 20.62 0.000 .02816 .0340755
_IKVARTAL 3 .0669707 .0015295 43.78 0.000 .0639729 .0699686
_IKVARTAL 4 .0899081 .0013957 64.42 0.000 .0871725 .0926437
_cons 11.39275 .0165674 687.66  0.000 11.36028 11.42522
sigma_u .48810184
sigma_e .28256807
rho .74898555 (fraction of variance due to u_i)

F test that all u_i=0: F(39210, 252345) = 19.23 Prob > F = 0.0000



Image 8 — Second regression model

xi: xtreg logcropkg ln_investment_land dummy loan NOMP i.GOD i.KVARTAL, fe
i.GoD _IGOD_2011-2017 (naturally coded; _IGOD_2011 omitted)
i.KVARTAL _IKVARTAL_1-4 (naturally coded; _IKVARTAL_l omitted)
note: _IKVARTAL_4 omitted because of collinearity

Fixed-effects (within) regression Number of obs = 19,041
Group variable: NOM DX Number of groups = 8,606
R-sq: Obs per group:
within = 0.7981 min = 1
between = 0.5679 avg = 2.2
overall = 0.6707 max = 18
F(11,10424) = 3746.44
corr(u_i, Xb) = 0.0487 Prob > F = 0.0000
logcropkg Coef. Std. Err. t P>t [95% Conf. Interval]
1n_investment_land .0067645 .0114092 0.59 0.553 -.0155997 .0291287
dummy_loan -.1796432 .0705449 -2.55 0.011 -.3179248 -.0413616
NOMP .0071971 .020369 0.35 0.724 -.0327301 .0471243
_IGOD_2012 .0057852 .0367978 0.16 0.875 -.0663456 .077916
_IGOD_ 2013 -.0026319 .0410001 -0.06 0.949 -.083 .0777362
_IGOD 2014 -.0671418 .0438504 -1.53 0.126 -.153097 .0188135
_IGOD_2015 -.0162865 .0464388 -0.35 0.726 -.1073155 .0747424
_IGOD_2016 -.0294799 .0494731 -0.60 0.551 -.1264566 .0674968
_IGOD_2017 -.1324793 .0543691 -2.44 0.015 -.2390531  -.0259055
_IKVARTAL_2 -2.32098 .0895949  -25.91 0.000 -2.496604 -2.145357
_IKVARTAL_3 1.917049 .0897405 21.36 0.000 1.741141 2.092958
_IKVARTAL 4 0 (omitted)
_cons 4.307958 .1380728 31.20 0.000 4.037309 4.578607
sigma_u 1.3406573
sigma_e 1.0131269
rho .63650736 (fraction of variance due to u_i)
F test that all u i=0: F(8605, 10424) = 2.73 Prob > F = 0.0000

Image 9 — Third regression model

. xi: xtreg loglivestock produce_kg ln_investment_ livestock dummy loan NOMP i.GOD i.KVARTAL, fe

i.GoD _IGOD_2011-2017 (naturally coded; _IGOD_2011 omitted)
i.KVARTAL _IKVARTAL 1-4 (naturally coded; _IKVARTAL 1 omitted)
Fixed-effects (within) regression Number of obs = 33,322
Group variable: NOM DX Number of groups = 7,431
R-5Q: Obs per group:
within = 0.1747 min =
between = 0.0885 avg = 4.5
overall = 0.1045 max = 27
F(12,25879) = 456.43
corr(u_i, Xb) = 0.0082 Prob > F = 0.0000
loglivestock_produce_kg Coef. Std. Err. t P>t [95% Conf. Interval
1n_investment_livestock .0302605 .0045191 6.70 0.000 .0214027 .0391182
dummy_loan .0645548 .0324047 1.99 0.046 .0010398 .1280698
NOMP .030092 .0087955 3.42  0.001 .0128524 .0473317
_IGOoD_2012 -.0279313 .0484581 -0.58 0.564 -.1229118 .0670492
_IGOD 2013 .0141095 .04594713 0.29 0.775 -.082857 .1110759
_IGoD_2014 .0433583 .050099 0.87 0.387 -.0548385 .141555
_IGOD_2015 .1539033 .0507616 3.03 0.002 .0544078 .2533988
_IGOD_2016 .2219164 .0511195 4.34 0.000 .1217193 .3221136
_IGoD_ 2017 .2278312 .0522735 4.36 0.000 .1253723 .3302901
_IKVARTAL 2 -.1693329 .0135195 -12.53  0.000 -.1958319  -.1428339
_IKVARTAL 3 -.190481 .0138566 -13.75 0.000 -.2176407  -.1633213
_IKVARTAL 4 .5345152 .0132929 40.21  0.000 .5084603 .56057
_cons 3.65569 .0697583 52.41 0.000 3.51896 3.792421
sigma_u .8561672
sigma_e .72479816
rho .5825244 (fraction of variance due to u_i)

F test that all u_i

F(7430, 25879) = 4.79 Prob > F = 0.0000



Image 10 — Fourth regression model

. xi: xtreg logmilk produced ln_investment_livestock dummy loan NOMP i.GOD i.KVARTAL, fe

i.GoD _IGOD_2011-2017 (naturally coded; _IGOD 2011 omitted)
i.KVARTAL _IKVARTAL 1-4 (naturally coded; _IKVARTAL_l omitted)
Fixed-effects (within) regression Number of obs = 42,213
Group variable: NOM DX Number of groups = 7,327
R-5Q: Obs per group:
within = 0.3604 min =
between = 0.0556 avg = 5.8
overall = 0.1865 max = 27
F(12,34874) = 1637.25
corr(u_i, Xb) = 0.0116 Prob > F = 0.0000
logmilk_produced Coef. Std. Err. t P>t] [95% Conf. Interval]
1n_investment livestock .0432783 .0030973 13.97 0.000 .0372075 .0493491
dummy_loan -.0259368 .0223784 -1.16 0.246 -.0697993 .0179256
NOMP .0135558 .0056779 2.39 0.017 .0024269 .0246847
_IGOD_2012 -.0472224 .034929 -1.35 0.176 -.1156843 .0212394
_IGOD_2013 -.0045105 .0356151 -0.13 0.899 -.0743172 .0652962
_IGOD_2014 -.0175584 .0360735 -0.49 0.626 -.0882636 .0531467
_IGOD_2015 .0404719 .036467 1.11 0.267 -.0310046 .1119484
_IGOD_2016 .1201547 .0367605 3.27 0.001 .048103 .1922065
_IGOD_2017 .1287768 .0375647 3.43 0.001 .0551488 .2024049
_IKVARTAL_2 .8068965 .0083296 96.87 0.000 .7905703 .8232228
_IKVARTAL 3 .7338985 .0088089 83.31 0.000 .7166329 .7511642
_IKVARTAL 4 -.0275308 .0087839 -3.13 0.002 -.0447475 -.0103141
_cons 5.258632 .048983 107.36 0.000 5.162624 5.35464
sigma_u .75545471
sigma_e .56280805
rho .64308113 (fraction of variance due to u_i)
F test that all u_i=0: F(7326, 34874) = 8.06 Prob > F = 0.0000

Image 11 — Fifth regression model

. xi: xtreg logeggs_skins produced 1ln_investment livestock dummy loan NOMP i.GOD i.KVARTAL, fe

i.GOD _IGOD_2011-2017 (naturally coded; _IGOD_ 2011 omitted)
i.KVARTAL _IKVARTAL 1-4 (naturally coded; _IKVARTAL 1 omitted)
Fixed-effects (within) regression Number of obs = 38,448
Group variable: NOM DX Number of groups = 7,776
R-5Q: Obs per group:
within = 0.1475 min = 1
between = 0.1057 avg = 4.9
overall = 0.0646 max = 27
F(12,30660) = 442.21
corr(u_i, Xb) = 0.0604 Prob > F = 0.0000
1ogeggs_skins_produced Coef. Std. Err. t P>t [95% Conf. Interval]
1n_investment_livestock .0495707 .0075098 6.60 0.000 .0348512 .0642902
dummy loan .0906584 .0530134 1.71 0.087 -.01325 .1945669
“Nomp .0302264 .014%665 2.02 0.043 .0008914 .0595613
_IGOD_2012 .202438 .076395 2.65 0.008 .0527006 .3521753
_IGOD_2013 .2247705 .0779174 2.88 0.004 .0720492 .3774918
_IGOD_2014 .2782373 .0790545 3.52 0.000 .1232871 .4331874
_IGOD_2015 .2716356 .0802795 3.38 0.001 .1142843 .4289868
_IGOD_2016 .3254878 .0810238 4.02 0.000 .1666778 .4842978
_IGoD_2017 .3560682 .0829679 4.29 0.000 .1534477 .5186886
_IKVARTAL 2 .9972934 .0212085 47.02 0.000 .9557239 1.038863
_IKVARTAL 3 .8858937 .022269 39.78 0.000 .842245¢6 .9295418
_IKVARTAL 4 -.1076048 .0218751 -4.92 0.000 -.1504809 -.0647287
_cons 2.746468 .1125795 24.40 0.000 2.525807 2.967128
sigma_u 2.3475097
sigma_e 1.2859679
rho .76918 (fraction of variance due to u_i)

F test that all u_i=0: F(7775, 30660) = 13.29 Prob > F = 0.0000
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ociie anaausza Oryera Moa00HMs KOHCTATUPYIO CJIeayrouiee:

oOHapyXeHHbIE B pa00Te 3aMMCTBOBAHMUS SIBIISIIOTCS I0OPOCOBECTHBIMU U
He 00J1a/1al0T MpU3HAKaMHy 1uiaruara. B cBsi3u ¢ yeM, mpusHaio paboTy
CaMOCTOSATEIILHOM U TIOIYCKAlO €€ K 3allIHTE;

L1 oOHapyxeHHBIE B pabOTE 3aMMCTBOBaHUS HE 00JIaTa0T MPU3HAKAMH
rJiaruaTa, Ho X Ype3MepHOe KOJIMUECTBO BhI3bIBAET COMHEHUS B OTHOIIIEHUU
IIEHHOCTH PabOThI MO CYHIECTBY U OTCYTCTBUEM CAaMOCTOSITEIbHOCTH €€
aBTopa. B cBs3u ¢ ueM, paboTa 10MKHA OBITH BHOBb OTPEJAKTHPOBAHA C IIEIBIO
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3aMMCTBOBaHUM. B cBs3U ¢ ueMm, He JommycKaro paboTy K 3aluTe.

O6ocHoBaHue:

Bce nutate! 66111 0OpMIIEHBI BEPHO U KICTOYHUKHU YKa3aHbI KOPPEKTHO B
oubuorpadun. Kospdumuent nogodus 2 6611 paBeH 0%, 4To J0Ka3bIBAET
OTCYTCTBHE TIaruata. Best paboTa Obliia BRIMOIHEHA CaMOCTOSITENBHO.
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0TU€Ta MO0 HAYYHOTO PYKOBOAUTENS U 3aBeAyromiero kadenpoit. Bce nuraTel
ObUT 0(hOpPMIIEHBI BEPHO M UICTOUHHUKHU YKa3aHbl KOPPEKTHO B OMOIMOrpaduu.
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