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Economic Backwardness in

Historical Per.rpecn"ve

A mistoricar approach to current problems calls perhaps for
a word of explanation. Unlike so many of their predecessors, modern
historians no longer announce to the world what inevitably will, or at
least what ideally should, happen. We have grown modest. The
prophetic fervor was bound to vanish together with the childlike faith
in a perfectly comprehensible past whose flow was determined by
some exceedingly simple and general historical Jaw. Between Seneca’s
assertion of the absolute certainty of our knowledge of the past and
Goethe’s description of history as a book eternally kept under seven
seals, between the ommia certa sunt of the one and the ignorabimus
of the other, modern historical relativism moves gingerly. Modern
historians realize full well that comprehension of the past — and that
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CONVERGENCE AND MODERNISATION*

Robent |. Barro

In a country panel since 1960, the estimated annual convergence rate for GDP is 1.7%, conditional
on time~arving explanatory variables. With counury fixed effects, the estimated convergence rate is
misleadingly high. With data starting in 1870, country fixed effects are reasonable and the estimated
convergence rate is 2.6%. Combining the two estimates suggests conditional convergence close to the
‘iron-law’ rate of 2%. With post-1960 data, estimation without country fixed effects reveals positive
effects of GDP and schooling on law and order and democracy - consistent with the modernisation
hypothesis. With posi-1870 daia, estimation without or with country fixed effects indicates
modernisation.

According to the ‘iron law of convergence’, countries eliminate gaps in levels of real
per capita GDP at a rate around 2% per year.' Convergence at a 2% rate implies that
it takes 35 years for half of an initial gap to vanish and 115 years for 90% to
disappear. Convergence-rate parameters are important to pin down because they
provide guidance on how fast countries like China and India are likely to catch up to
richer countries. The convergence rate may also reveal how fast a poor African
country could develop or how rapidly North Korea could catch up to South Korea,
and so on.

Empirically, the iron law takes the form of unconditional or absolute convergence in
some samples of economies; those that are reasonably homogeneous in terms of long-
run or steady-state characteristics. For example, a roughly 2% convergence rate
emerged for per capita personal income in a long-term panel of US states in Barro and
Sala--Martin (1992).% This convergence was absolute in the sense of not having to be
conditioned on a set of variables that capture differences in long-run positions. The

Barro, 2015
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Empirical Investigation

Standard Approach

y(t=1) - Gross domestic product per capita in
year 1

y(t=n) — Gross domestic product per capita in

year ‘n

g — annual growth rate of GDP per capita

1 — Countries / Regions




Empirical Investigation

Standard Approach My paper
y(t=1) — Gross domestic product per capita in y(t=1795) — Gross industry production per
year 1 capita in 1795
y(t=n) - Gross domestic product per capita in y(t=1897) - Gross industry production per
year “n” capita in 1897
g — annual growth rate of GDP per capita g — annual growth rate
1 — Countries / Regions 1 — Countries / Regions
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Convergence of the Gross Industry Production
Regions of Russian Empire 1795 - 1897
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Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita

Estimated Half-Life
. . Proxies for o
Baseline Human Capital Geography Trade Compilations
(1) (2) (3) (4) (7) (10)
Log- Gross Industry Production per 0,812 % 0.899"*  -0.899"** 0748 0.8427% g
capita
[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
The Convergence Rate 1.64% 2.25% 2.25% 1.35% 1.81% 1.27%
Adjusted R-squared 0.643 0.641 0.649 0.747 0.697 0.726

*x*k

t statistics in brackets * p<o.1, ** p<0.05, *** p<o0.01
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Estimated Half-Life
. . Proxies for o
Baseline Human Capital Geography Trade Compilations
(1) (2) (3) (4) (7) (10)
Log- Gross Industry Production per 0,812 % 0.899"*  -0.899"** 0748 0.8427% g
capita
[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Implied Half-Life, years 42 31 31 51 38 54
Observations 48 40 40 48 48 40
Adjusted R-squared 0.643 0.641 0.649 0.747 0.697 0.726

*x*k

t statistics in brackets * p<o.1, ** p<0.05, *** p<o0.01




Map of the Russian Empire, In Borders of 1796

Note: the map represents the location and borders of the
regions approximately; scale and size of the regions are
likely to be inaccurate



Real Annual Per Capita Gross Industry Growth of the Regions of the Russian
Empire (1795 - 1897), In Borders of 1796

Legend

Real Annual Growth Rates

[]-0.18-1.32
] 1.32-2.05
1 2.05-2.77
B 2.77 - 3.99
Bl 3.99 - 999.00

Note: the map represents the location and borders of the
regions approximately; scale and size of the regions are

likely to be inaccurate



Baseline Model | Over- and Underestimation of the Real Annual Industry Growth
Per Capita (1795 - 1897), In Borders of 1796

Legend
Difference of Predicted and True Values
] -1.60 - -0.82

1 -0.82 --0.35
] -0.35-0.17
B 0.17-0.99
Bl 0.99 - 999.00

Note: the map represents the location and borders of the
regions approximately; scale and size of the regions are
likely to be inaccurate
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Limitations and Further Prospects

Statistical Issues

Contextual Issues

Price levels across regions

Value Added vs Gross Industry Product
Agriculture & Services vs Industry
Population growth vs Labor force growth

Public investment: Malorossia (Ukraine)

Effect of the institutions: emancipation of the serfs
Protectionism

Monetary policy (switch to bimetallism)
Infrastructure: Railways

Informal practices: Religious groups
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Contextual Issues

Public investment: Malorossia (Ukraine)

Effect of the institutions: emancipation of the serfs
Protectionism

Monetary policy (switch to bimetallism)
Infrastructure: railways, ports

Informal practices: religion
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(a) Did regions of the Russian Empire industrialize in the
nineteenth century?

(b) If so, did they industrialize according to the neoclassical
growth model (convergence in production levels per capita)?




Empirical Investigation

In(yi) —In(yie—c) = a+ B *In(yir—.) + €




Empirical Investigation

In(yi) —In(yie—c) = a+ B *In(yir—.) + €

Standard Approach

y — GDP per capita

t-t — Distance in years

1 — Countries / Regions




Empirical Investigation

In(yi) —In(yie—c) = a+ B *In(yir—.) + €

Standard Approach My paper
y — GDP per capita y — Gross industry production per capita
t-t — Distance in years t-T - 102 years (1795 — 1897)
1 — Countries / Regions i — Regions of the Russian Empire




Data Sources

Regional Variables Modern Source Base

Gross industry output Ristat 1797 | Government Commissions
1897 | Ministry Statistics + Handicraft Census

Population Ristat, GCHLR 1795 | The 5th Revision
1897 | The 1%t Census of the Russian Empire
Urbanization rate Ristat, GCHLR 1795 | Storch (1795), The 5t Revision
Ethnicity (Jews, Germans) GCHLR 1795 | The 5t Revision
Number of teachers and pupils Ristat 1795 | Reports of the state commissions
Inflation rate Mironov (2012) Price of the consumer basket of the carpenters of St. Petersburg
Prices for manufacturing goods - Code of the good’s prices (1900, 1901); Kabuzan (1994)
Changes in borders - Den (1902), Atlas (1796), Atlas (1808), Maps (1821, 1875)

Geolocation of the cities Google Maps -




Summary Stats

Variable Obs Mean Std. Dev. Min Max
1795 | Population in Region 48 728,033 274,117 62,906 1,127,496
1897 | Population in Region 48 1,952,697 988,547 311,144 4,995,617
1795 | Gross Industry Production in a

Region 48 1,034,873 1,608,484 10,579 8,435,317
1897 | Real Gross Industry Production in

a Region 48 28,700,000 49,500,000 1,757,816 226,000,000
1795 | Gross Industry Production per

capita, roubles 48 1.62 2.40 0.01 11.33
1897 | Real Gross Industry Production

per capita, roubles 48 14.32 20.39 1.54 83.65
Annual Growth Rate, Real Gross

Industry Production per capita 48 2.58 1.62 - 018 7.14
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Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Proxies for

Baseline Human Capital Geography Trade Compilation
(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899***  -0.899™** -0.748*** -0.842*** -0.727%**
[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**
[2.12]
Teachers per capita 3515.9%% 459.7
[2.35] [0.18]
Border with the Black Sea 1.367** 1.456™*
[2.64] [2.44]
Border with the Baltic Sea 1.683*** 1.735**
3-91] [2.44]
Germans per capita 674.9*** 92.58
[3.04] [0.21]
Constant 2.160*** 1.927%** 1.942%*% 1.994*** 2.019*** 1.988***
[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations 48 40 40 48 48 40
Adj. R-squared 0.643 0.641 0.649 0.747 0.697 0.726

t stat. in brackets * p<o.1, ** p<0.05, *** p<o.01
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Proxies for

Baseline Human Capital Geography Trade Compilation
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Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital |
(1) (2) (3)
Log GIP per capita -0.812*** -0.899***  -0.899™**
[-9.26] [-8.39] [-8.59]
Pupils per capita 138.1**
[2.12]
Teachers per capita 3515.9%%
[2.35]
Border with the Black Sea
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Germans per capita
Constant 2.160*** 1.927%** 1.942%*%
[14.70] [10.90] [11.55]
Observations 48 40 40
Adj. R-squared 0.643 0.641 0.649

t stat. in brackets * p<o.1, ** p<0.05, *** p<o.01




Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Geography
(1) (4)
Log GIP per capita -0.812%** -0.748***
[-9.26] [-9.23]
Pupils per capita
Teachers per capita
Border with the Black Sea 1.367**
[2.64]
Border with the Baltic Sea 1.683***
3.91]
Germans per capita
Constant 2.160%** 1.994 ™
[14.70] [14.31]
Observations 48 48
Adj. R-squared 0.643 0.747

t stat. in brackets * p<o.1, ** p<0.05, *** p<o.01




Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
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Proxies for

Baseline Trade
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Constant 2.160%** 2.019**¥
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Adj. R-squared 0.643 0.697

t stat. in brackets * p<o.1, ** p<0.05, *** p<o.01
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[0.18]
Border with the Black Sea 1.456™*
[2.44]
Border with the Baltic Sea 1.735**
[2.44]
Germans per capita 92.58
[0.21]
Constant 2.160*** 1.988***
[14.70] [7.02]
Observations 48 40
Adj. R-squared 0.643 0.726

t stat. in brackets * p<o.1, ** p<0.05, *** p<o.01




Density

Logs of the Regional Gross Industry Production
Per Capita, Real Prices

1795 1897




Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita

Estimated Half-Life
. . Proxies for o
Baseline Human Capital Geography Trade Compilations
(1) (2) (3) (4) (7) (10)
Log- Gross Industry Production per 0,812 % 0.899"*  -0.899"** 0748 0.8427% g
capita
[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
The Convergence Rate 1.64% 2.25% 2.25% 1.35% 1.81% 1.27%
Implied Half-Life, years 42 31 31 51 38 54
Observations 48 40 40 48 48 40
Adjusted R-squared 0.643 0.641 0.649 0.747 0.697 0.726

*x*k

t statistics in brackets * p<o.1, ** p<0.05, *** p<o0.01




Convergence Model Augmented with the Spatial Effects

Spatial Error Models Spatial Lag Models
(1) (2) (3) (4) (5) (6) (7) (8)
]lngc(if)oi:j Industry Production -0.794™**  -0.769™** -0.826™**  -0.782***  -0.798***  -0.765"** -0.827*** -0.773***
[-9.15] [-10.44] [-10.60]  [-10.69] [-9.56] [10.25]  [-10.77] [-10.32]
Border with the Black Sea No Yes No Yes No Yes No Yes
Border with the Baltic Sea No Yes No Yes No Yes No Yes
German per capita No No Yes Yes No No Yes Yes
lambda - Spatial Error Coeff. 0.439 0.426 0.566 0.517
[0.99] [0.98] [1.53] [1.33]
rho - Spatial Lag Coeff. 0.532% -0.111 0.507*  -0.00214
[1.76] [-0.29] [1.73]  [-0.01]
Observations 48 48 48 48 48 48 48 48
t statistics in brackets * p<o.1, ** p<o0.05, *** p<o.01




Convergence Model Augmented with the Spatial Effects

Spatial Error Models
(1) (2) (3) (4)
Log Gross Industry Production
-o. Kk k ~0.760*** ~0.826***  -o. *kk

per capita 0794 0799 0-02 0.782

[-9.15] [-10.44] [-10.60] [-10.69]
Border with the Black Sea No Yes No Yes
Border with the Baltic Sea No Yes No Yes
German per capita No No Yes Yes
lambda - Spatial Error Coeff. 0.439 0.426 0.566 0.517

[0.99] [0.98] [1.53] [1.33]
rho - Spatial Lag Coeff.
Observations 48 48 48 48

t statistics in brackets * p<o.1, ** p<o0.05, *** p<o.01




Convergence Model Augmented with the Spatial Effects

Log Gross Industry Production
per capita

Border with the Black Sea
Border with the Baltic Sea
German per capita

lambda - Spatial Error Coeff.
rho - Spatial Lag Coeff.

Observations
t statistics in brackets * p<o.1, ** p<o0.05, *** p<o.01

Spatial Lag Models
(5) (6) (7) (8)
_0.798*** _0.765*** _0.827*** _0‘773***
[-9.56] [-10.25]  [-10.77] [-10.32]
No Yes No Yes
No Yes No Yes
No No Yes Yes
0.532% -0.111 0.507° -0.00214
[1.76] [-0.29] [L73]  [-0.01]
48 48 48 48




Data Adjustment

Besides inflation one has to correct the data according to the changes in regional borders.

The number of regions in Russia Increased from 50 in 1797 to 89 in 1897. Main changes in
the European part occurred from 1797 to 1808. Changes in other regions were mainly due to

acquisition of the new

Hierarchy of the Regional Division: Empire -> Regions (Gubernii) -> Districs (Uezdy) ->
Sub-districts (Volosty)

Uezd N1 | Uezd N2

Uezd 11 Uezd 12 | Uezd 21 | Uezd 22

“Gubernia1” “Gubernia 2” Empire “Gubernia N”
Uezd
Uezd 1IN Uezd 2N NN
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The Russian Empire =~ = )
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An Example of the Border
Adjustment
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A Direct Overlay

Opacity of the later map: 40%

The method required a lot of the
handicraft work

From this macro-view, the
differences are difficult to see. Let’s
go deeper.
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Microview | The
Miropolje Case

The city “Miropolje” was not the part
of the Kursk region in 1796.
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Microview | The
Miropolje Case

The city “Miropolje” was not the part
of the Kursk region in 1796.

But it was assigned to the region in
1876 (it lies within the borders)
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The Overlay View

The violett area is the square of the
old (1796) district. We can see (more
or less) where it ends and by how
much the square of the new district
extends.




Border of the
District
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QGIS2.12.0-Lyon - Kursk
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The Overlay View

The violett area is the square of the
old (1796) district. We can see (more
or less) where it ends and by how
much the square of the new district
extends.
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Border of the
District
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Squares of the
District

QGIS2.12.0-Lyon - Kursk
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’“ Square of the District, which
, ‘ remains in the region

67



QGIS2.12.0-Lyon - Kursk

 brper s o cons Total Square (St): 27935 Sqg. Units

“ ' Square of the District, which
remains in the region




QGIS2.12.0-Lyon - Kursk .
e e ) | Total Square (St): 27935 Sqg. Units
AR ee-N-GeEEES=-0%0 A BY
i | =)

Square of the Substracted Part (Ss): 8389 Sq. Units




QGIS2.12.0-Lyon - Kursk .
e e ) | Total Square (St): 27935 Sqg. Units
AR ee-N-GeEEES=-0%0 A BY
i | =)

Square of the Substracted Part (Ss): 8389 Sq. Units

Ratio (Ss / St) = 30%




QGIS2.12.0-Lyon - Kursk

B Total Square (St): 2 Sqg. Units
LT L quare (St): 27935 Sq

Square of the Substracted Part (Ss): 8389 Sq. Units
Ratio (Ss / St) = 30%

Share of the district’s population in the regional
population (1897) = 6.35%

* 'Square of the District, which

remains in the region
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QGIS2.12.0-Lyon - Kursk

B Total Square (St): 2 Sqg. Units
SRS RO ELESEEEE ST L quare (St): 27935 Sq

Square of the Substracted Part (Ss): 8389 Sq. Units
Ratio (Ss / St) = 30%

Share of the district’s population in the regional
population (1897) = 6.35%

‘ 'Square of the District, which

remains in the region

Correction coefficient = 0.3 * 0.0635 = 0.0195 (1.95%)
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The Complete
Overview of
Kursk

Every green area represent a specific
district of the region that was partly
of fully reassigned to it from the
other region since 1797.
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The Squares
Table

Spin_Off / U_Area gives appr. 0.30

Therefore, I suppose that 30% of the

industry output of the Sudzhanskg
district of the Kursk region shoul
be assigned to the Kharkov region.

The Sudzhansky district accounted
for 6.35% of the total population in
Kursk region in 1897. I assume that
the same ratio is true for the
district’s share in the industrial
output in the region.

Therefore I subtract the multiple 0.3
*0.0635 * (Ind. Output in Kursk)
from the Kursk region and add it to
Kharkov

/BEf|e 2@ P B EREE

pkvuid

KUR

KUR

KUR

KUR

KUR

KUR

KUR

KUR

GUB

UEZD
Sudzhansky

Sudzhans&

Grajworonsky
Grajworonsky
Korochsky
Korochsky
Movooskolsky

Hovooskolsky

19

18

19

13

18

19

19

19

CENTURY

CLASS

U Area
Spin Off
U_Area

Spin_Off
Spin_Off
U_Area

Spin_Off

U_Area

0_GUB

N

KHA

NULE

F_GUB
NULL

KUR
NULL
KUR

KUR

NULL

F_UEZD
NULL

Sudzhansky
NULL
Grajworonsky
Korochsky
UL

NULL

NULE

AREA

27934.502447...

B8388.5374209...

26696.962005...

10893.794028...
3711.0173532...
22395.695431...
2483.2706400...

27930.600215...
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The Conversion
Table

The same procedure is applied for
the districts that were reassigned to

other regions during the 19" century.

In the case of Kursk, 14.1% was
initially governed by the Kharkov
authorities in 1797. Therefore, we
reassign 14.1% of the population and
industry output from Kursk to
Kharkov region.

H S & - IND_OUTads [Pexcum cosmecumoctv] - Excel (C60# akivsauun npc

? B - & X

B0 o0 | 6cTABG  PASMETKACTPAMVILL  OPWYIIS  DAHHGE  PELEBHPOBAHME  BMA  HALCTROIIKA Kocnerarem - [
[ g; a0 a K = =9 | o [o6un ] fi =Xl :::;{:j:j A

e KK | B O A= = = e B omenmum uroue e - | % w0 5 5| S Ooanooms T |Sem st S0 | g g, TN M

S . rmm o ) . i N

(cH1s <[5 X fi | ~+CORRECTIONIC109 * 'C:\Users\1\Desktop\Master Thesis Essentials\[ Corrections.xlsx]VOZ_PLISC$10 A‘
A A B AK AL AM
1

- 2 Sanity Check 1 1

3 TER_ID Progress Kursk Kutais Liflya

47 Tsepckas rybepHus 1 0 0

48 Tobonbckasa rydepHus 1 0 0

49 Tynbckas rybepHus 1 0 0

50 YdUMCKOe HaMeCTHUYECTBO 1 0 0

51 |XapbkoBckas ryGepHua Kharkov Region 1 0.140846 0

52 YepHurosckas rybepHus 1 0 0

53 Apocnasckas ryGepHus 1 0 0

54 KypnsHackas rybepHus 1 0 0 :
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H ©- IND_OUTxls [Pexwnm coemectumoctu] - Excel (CboW akTMBaLmMM npogykra)
DA FMABHAA BCTABKA PASMETKA CTPAHWLLEI OOPMYJIbI NAHHLIE PELIEH3WMPOBAHME BlAL, HALCTPOWKWA

i i i

: i :
Sanity Check 1 1 1i 1 1 1 1 1 1 1 1 1) 1 1 1 1 1 1 1 1 1i 1
TER_ID Frogress Akmola Amur Arkhangelsk' Astrakhan Baku Bessarabiya Warsaw  Vilno Vitebsk  Vladimir Don Vologda |Volyn Voronezh Vyatka Grodno  Dagestan Ekaterinoslav Elisavetopol Enisej  Zabajkal 'Zakaspi] |
ApxaHrensckan rydepHua 1 0 0 0.8953707, 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0] 0
Bpaynaeckan ryGepHua 1 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 o) 0
BuneHckan ryGepHnA 1 0 0 0 0 0 0 0 073798 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
Bragumupckan ryGepHnA 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 o) 0
BoaHeceHckan ryGepHua 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bonorogckas ryGepHuA 1 0 0 0! 0 0 0 0 0 0 0 0 1: ] 0 0 0 0 0 0 0 0 0
BoneiHcKaA rydepHuAa 1 0 0 0! 0 0 0 0 0 0 0 0 U: 0.75034 0 0 0 0 0 0 0 0l 0
BopoHexckan rydepHnAa 1 0 0 0| 0 0 0 0 0 0 0 0 U: 0 09236 0 0 0 0 0 0 0l 0
BriGoprckan ryfepHia 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
BATCcKanA ryfepHWA 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 1 0 0 0 0 0 0| 0
EKaTEpUHOCNABCKOE HAMECTHWYRCTED 1 0 ] 0| 0 0 0 0 0 0 0 014324 0 0 0 ] 0 0 1 0 ] 0 0
3emMnA Bolicka JoHCKoro 1 0 0 0| 0 0 0 0 0 0 0 0.82001 0l 0 0 0 0 0 0 0 0 0] 0
MpKyTCKan ryGepHuA h 1 0 0 0| 0 0 o 0 0 0 0 0 0l o 0 0 0 0 0 0 0 1, 0
Kaekasckan ofnacTe AcTpaxaHcKol ryGepHun 1 0 0 0, 0.80076 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
KasaHckan ryfepHua 1 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 o) 0
Kany#ckan ryfepHuAa 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
Kuesckan rydepHna 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
KoneleaHckan rybepHua 1 0.008805 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 064391 0 0
KocTpomckan rydepHUA 1 0 0 0! 0 0 0 0 0 0 0 0 E]: ] 0 0 0 0 0 0 0 0 0
Kypckan ryGepHua 1 0 0 0! 0 0 0 0 0 0 0 0 U: ] 0 0 0 0 0 0 0 0 0
MuHCKaA ryDepHMA 1 0 0 0| 0 0 0 0 026202 0 0 0 U: i} 0 0 0 0 0 0 0 0 0
Morunesckan rydepHua 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
MockoBcKan rydepHuA 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
Huxeropogckan rySepHuA 1 0 ] 0| 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 ] 0 ] 0 0
Hoeropogckan ryGepHuA 1 0 0 0| 0 0 0 0 0 0 0 0 0l 0 0 0 0 0 0 0 0 0] 0
Hoeropogcko-Cesepckan ryGepHuA 1 0 0 0| 0 0 0 0 0 0 0 0 0l 0 0 0 0 0 0 0 0 0] 0
OnoHeukan rydepHua 1 0 0 0.1046293| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
Opnoeckan ryGepHnA 1 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 o) 0
MeHaeHcKaA ryGepHnA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
Mepmckan ryGepHUa 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
Mogoneckan rydepHua 1 0 0 0 0 0 0 0 0 0 0 0 0 0.23461 0 0 0 0 0 0 0 0 0
Monoukan ryGepHuA 1 0 0 0! 0 0 0 0 0 1 0 0 E]: ] 0 0 0 0 0 0 0 0 0
Mckoeckan rydepHuA 1 0 0 0! 0 0 0 0 0 0 0 0 U: 0 0 0 0 0 0 0 0 0l 0
Peeeneckan rydepHUA 1 0 0 0| 0 0 0 0 0 0 0 0 U: 0 0 0 0 0 0 0 0 0l 0
Pusckan rydepHuA 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
PAzaHckan rydepHuA 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
CaHkT-MeTeplyprekan rydepHua 1 0 ] 0| 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 ] 0 ] 0 0
CaparoBckan ryGepHuA 1 0 0 0/ 0.19924 0 0 0 0 0 0 0 0l 0 00764 0 0 0 0 0 0 0] 0
CumBnpckan ryfepHA 1 0 0 0| 0 0 0 0 0 0 0 0 0l 0 0 0 0 0 0 0 0 0] 0
CNOHWMCKOE HAMECTHWYECTBO 1 0 0 0| 0 0 0 0 0 0 0 0 0 0.01505 0 0 087012 0 0 0 0 o) 0
CmoneHckan ryfepHuA 1 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 o) 0
Taepuyeckan ofnacte 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
TamGoeckan ryfepHuA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 0
Teepckan rybepHuA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TobonbckanA ryGepHua 1 0.05214 0 0! 0 0 0 0 0 0 0 0 E]: ] 0 0 0 0 0 0 0.35609 0 0
Tyneckan rybepHnA 1 0 0 0! 0 0 0 0 0 0 0 0 U: ] 0 0 0 0 0 0 0 0 0
YPUMCKOe HAMECTHWYECTED 1 0 0 0| 0 0 0 0 0 0 0 0 U: 0 0 0 0 0 0 0 0 0l 0
XapeKoBcKan rydepHuA 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
YepHuroeckan ryfepHnA 1 0 0 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 0 0 0 0| 0
HApocnaeckan ryfepHuA 1 0 ] 0| 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 ] 0 ] 0 0
KypnAHackan ryGepHuA 1 0 0 0| 0 0 0 0 0 0 0 0 0l 0 0 0 0 0 0 0 0 0] 0
MpuobpemeHus 0.939054 1 | 1 1 1 0.03675 i 0.12988 1 1 | 1

1 N 1




