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The last decade revealed a negative trend, the deep-
ening of social and economic differentiation of Russia’s
regions, and the task of overcoming it is very topical.
With the progressive aging of the population and
increasing demographic load on the working age popu-
lation
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 on the one hand, and a noticeable economic sta-
bilization and production growth in a number of indus-
tries, on the other hand, the regulation of regional labor
markets becomes one of the main targets in government
employment policy. Therefore, making managerial
decisions on socially oriented economic strategies
should rest on a detailed investigation of the influence
of key macroeconomic factors (investment, demogra-
phy, etc.) on regional labor markets.

Factors such as gross regional product (GRP) per
capita and average per capita income reflect the
regional differentiation. The number of regions with a
per capita GRP lower than the all-Russian level is con-
stantly growing: in 1999, it reached 61 compared to 53
in 1994. The number of regions with average per capita
incomes lower than the all-Russian level has also
increased from 63 in 1994 to 65 in 2000. Average per
capita incomes lower than the Russian level are typical
of all the regions of the Central Federal District (FD)
(except Moscow). A similar situation is in the Southern
and Volga FDs. A slightly better situation is in the Ural
FD: here it is mainly determined by Tyumen oblast with
its Khanty–Mansi and Yamalo–Nenets Autonomous
Districts (AD). Average per capita incomes are rela-
tively high in the Far Eastern FD (except Amur oblast
and the Jewish Autonomous Oblast). An analysis of ter-
ritorial differences in average per capita income com-
pared to the cost of living in a region indicates that, in
the last 3 years, the average per capita income in 14
constituents of the Russian Federation did not provide
the official cost of living and only in 13 constituents did
this ratio exceed the all-Russian level.
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Since 1998, the number of people over the active working age has
exceeded the group of people under the working age. According
to demographers’ forecasts, the load on the working age popula-
tion will have doubled by 2016.

 

Because of the social and economic differentiation
of Russian Federation constituents, it would be logical
to assume that new specific features of the interrelation
of nominal wage
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 unemployment, and inflation, as well
as factors that determine the dynamics of the indicators
under study, become apparent at the regional level.

To assess their influence, adequate relations of nom-
inal wage, rate of unemployment, and inflation were
developed for the regions of Russia, which are com-
pared with an all-Russia relation, derived in [1, 2]. To
develop necessary forecasting tools we investigated
annual and monthly dynamics of wage (from March
1994 to December 2001).

 

Regional features of the nominal wage dynamics.

 

One of the key parameters that determines the situation
on the regional labor markets and counterbalances
labor supply and demand is wage (with hidden wage, it
constitutes more than 60% of people’s cash incomes
[3]). Workers, as they assess their capability (qualifica-
tion, productivity, experience, and so on) and offer their
labor, expect a certain wage, which will allow them to
sustain a decent living. An employer, opening a
vacancy, expects to take in a specialist of necessary
qualification for a certain wage. This is how individual
value of labor is formed, which transforms into a
monthly nominal wage at the regional, district, and fed-
eral levels.
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Against the background of the dynamics of people’s
cash-income indicators, our analysis of the annual
growth rate of nominal wage showed that, in the period
under study (1994–2001), it grew in all the regions,
which was largely due to inflation growth. Since 1994,
prices have grown 35 times on average, while the nom-
inal wage has increased 30 times.
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Hereinafter, nominal wage is construed to mean accrued nominal
wage.
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College graduates too, assessing their prospects and choosing a
further stage of education, have in view the prevailing labor mar-
ket situation.
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A region-by-region comparison of nominal wages
showed a significant differentiation of this indicator.
The ratio of maximum-to-minimum nominal wage
increased from 7.63 in 1994 to 10.2 in 2000. The high-
est value of wage was in the Yamalo–Nenets AD, and
the lowest, in Dagestan. The constituents of the Central,
Southern, and Volga FDs typically have a lower rate of
wage compared to the other regions. Thus, imbalances
between regions increase. In particular, according to
data from the Russian State Committee for Statistics
(Goskomstat), the average monthly accrued wage was
below the all-Russian level in 57 regions in 2000, com-
pared with 54 in 1995.

A graphic analysis of the wage level allowed us to
identify in addition the following features of the indica-
tor under study. All Russian regions under study fea-
tured its growth in December and decrease in January
(Fig. 1). Other districts revealed a similar monthly
dynamics of wage. The December leap is partially
explained by bonus payments at the end of the year. An
increase in retail sales during the preholiday rush may
serve as an additional factor in the December growth of
wage, which is particularly evident from the wage of
many sales managers by the “salary plus sales percent-
age” formula. The January decrease in wage is
explained by its return to the previous level. To com-
pare the values of the December leap and the January
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 Monthly growth rate of nominal wages in the Far Eastern FD (–
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–) from January 1997 to
December 2001.
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fall in wage and, consequently, assess the real decrease
in January in relation to the November level, we need to
measure this deviation in quantitative terms, which
implies modeling using specialized variables.

Our analysis of the monthly wage dynamics also
revealed that quarterly leaps of wage occur in most
regions in March, June, and September, which differ in
size and reflect quarterly indexation and bonuses. It is
noteworthy that, generally, the September leap is much
lower than those in March and June, while the latter in
a number of regions are comparable in size. These spe-
cifics of quarterly changes in nominal wage were taken
into account with the help of dummy variables.

 

Regional specifics of the dynamics of the rate of
unemployment.

 

 The analysis of the rate of unemploy-
ment, calculated by the ILO methodology, shows that
its changes in the majority of the regions match the all-
Russian dynamics (Fig. 2).

Smooth growth of unemployment was observed in
the Russian Federation until 1998. Then, a sharp rise
occurred within 8 months from 11.3% (July 1998) to
14.1% (February 1999). Further on, until the end of
2001, the indicator’s dynamics tended to decrease with
a pronounced seasonal component (a decrease in the
summer and an increase in the winter months). The
indicated tendency generally forms under the influence
of a decrease in the number of unemployed (by 23% in
1999) and the growth of economically active popula-
tion (the highest growth in 1999 was by 7.2%).

The lowest rate of unemployment is observed in the
regions of the Central FD. Difficulties with employ-
ment are registered in the regions of the Southern FD,
where unemployment on average exceeds 1.5 times the
all-Russian figure. This, probably, happens because of
the low labor demand from the district’s enterprises (in
2000, less than 10% of all the registered vacancies in
Russia fell on this district) and the inflow of labor from
other parts of Russia (Table 1).

The overall dynamics of the rate of unemployment,
with a relatively stable structure of the employed popu-
lation in the regions over the period under review, was
characterized by a significant contraction of the share
of unemployed among the economically active popula-
tion in the Central, Volga, and Ural FDs, while in all of
the other districts unemployment tended to rise, espe-
cially in the Southern FD. At the same time, regions in
the Far Eastern and Siberian FDs display the highest
coefficient of labor market tension, which may be
largely due to a decline in enterprises’ labor demand
(the share of each district does not exceed 10% of the
total vacancies in Russia) and the severe climatic con-
ditions in these territories.

Moscow occupies a special position: since 1994, the
average annual rate of unemployment has been
decreasing here (7.9% in 1997, 3.8% in 2001). High
concentration of financial resources and high labor
demand from the city’s enterprises contributed to it. For
example, Moscow city accounts for more than 20% of
the registered vacancies in Russia, and if we take Mos-
cow oblast into account, for more than 25%:

Share in the all-Russian number 
of vacant working positions 1992 1995 1998 1999 2000 2001

Moscow city 25 20 30 23 21 20

Moscow city + Moscow oblast 31 27 36 28 26 25

 

The Moscow city government’s systematic employ-
ment policy also plays an important part.

 

Model of the nominal wage dynamics.

 

 Based on
monthly data for the period from March 1994 to

December 2001, regressive models were developed for
the Russian Federation constituents, which identified
the relation between nominal wage (

 

W

 

t

 

), on the one
hand, and unemployment rate (

 

u

 

t

 

) and consumer price
inflation (

 

P

 

t 

 

– 

 

τ

 

), on the other.

 

Table 1. 

 

 Intensity of arrivals to the federal districts of Russia 1995–2001, % of the all-Russian level

Federal district 1995 1996 1997 1998 1999 2000 2001

Central 118.9 119.5 118.0 116.9 118.6 117.4 115.9

Northwestern 99.4 99.0 103.4 102.9 110.7 109.1 105.9

Southern 105.1 106.1 108.9 106.3 100.5 102.3 104.0

Volga 103.6 102.8 102.4 103.7 102.3 103.4 106.2

Ural 86.4 83.2 79.3 84.3 88.7 86.1 85.7

Siberian 82.7 84.2 83.3 83.0 81.1 81.5 80.5

Far Eastern 82.3 82.6 86.0 82.1 82.1 83.0 83.1
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For our initial model of nominal wage dynamics,
adjusted for regional specifics, we took the following
modification [2, 4, 5]:

where 

 

D

 

1, 

 

t

 

 is a dummy variable that characterizes the
values of the December leap in the nominal wage
growth rate (

 

D

 

1, 

 

t

 

 = 1 if there is an leap; 

 

D

 

1, 

 

t

 

 = 0 if there
is none); 

 

D

 

2, 

 

t

 

 is a variable reflecting the January “fall”
in wage (

 

D

 

2, 

 

t

 

 = 1 if there is a fall; 

 

D

 

2, 

 

t

 

 = 0 if there is
none); 

 

D

 

3, 

 

t

 

 is a variable that characterizes the leaps in
two quarters (March and June) simultaneously (

 

D

 

3, 

 

t

 

 = 1
if there are leaps; 

 

D

 

3, 
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 = 0 if there are none); 
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,
and 
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 are variables reflecting the leaps in March,
June, and September, respectively (
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t

 

 = 1 if there is a

quarterly leap; 
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 = 0 if there is none; 
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 = 1, 2, 3); 
is the monthly growth rate of consumer prices with a
lag of 

 

τ

 

 months; 

 

u

 

t

 

 is the monthly rate of unemploy-
ment; and 

 

ε

 

t

 

 is a regression error, 
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t

 

 ~ 
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(0, 
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2

 

).
The above equation has either variable 

 

D

 

3, 

 

t

 

 or vari-
ables 

 

K

 

1, 

 

t

 

, 

 

K

 

2, 

 

t

 

; i.e., we test the hypothesis of the equal-
ity of coefficients with the variables that characterize
the March and June quarterly wage indexations.

When identifying the best modification of the equa-
tion as 

 

u

 

t

 

, we used two indicators: the rate of officially
registered unemployed and the rate of unemployment
estimated by the ILO methodology. The latter was cal-
culated on the basis of sampling surveys of the popula-
tion on employment issues (1992–1995, 1997, 1998—
by the end of October; 1996—by the end of March,
1999–2001—by the end of November) with overall
account of the economy and on the assumption that
there is a proportional relationship between the number
of nonworking citizens, registered with state employ-
ment agencies, and the number of unemployed. The
verification of the relationships under study showed
that the regression equations, which included the unem-
ployment indicator, calculated by the ILO methodol-
ogy, showed a better descriptive ability.

We sought for a modification of the reduced equa-
tion that would be most adequate to each region by
evaluating the parameters of econometric equations
using the least-squares method with different combina-
tions of variables and choosing the best one, based on
the comparison of the main statistical characteristics
with their critical values and with one another. As our
main statistics we used 

 

t

 

-statistics; determination coef-

ficient 

 

R
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 and coefficient , adjusted for the number
of factors; Fisher statistics; and Durbin–Watson statis-
tics.

 

A comparative study of key statistical characteris-
tics

 

 showed that we managed to define adequate depen-
dencies of the nominal wage on the above variables for
the regions. In all of the regions, approximately 75–

Ẇt β0 β1
1
ut

---- β2Ṗt τ– β3D1 t, β4D2 t,+ + + +=

+ β5D3 t, β6K1 t, β7K2 t, β8K3 t, εt,+ + + +

Ṗt τ–

Radj
2

90% of the nominal wage growth rate is described by
factors included in the model. The highest determina-
tion coefficient for the regions is observed in Stavropol

krai (  = 0.93); its lowest value is characteristic of
the Republic of Karelia (0.74). The Durbin–Watson sta-
tistics testifies to the lack of the first-order autocorrela-
tion in the analyzed regressions. The overall descriptive
ability of the equations turned out to be higher for the
districts than for the constituents of the Russian Feder-
ation that comprise them. The econometric model of
the Russian economy is characterized by the highest
index of determination. This is, most probably,
explained by the fact that regional dependencies, being
influenced by several unaccounted factors, like, for
example, the anticipated rate of inflation or the age and
gender composition of labor, fluctuate around the
medium (aggregated) level.

The analysis of the model coefficients identified the
following generalities. The coefficients of variables that
describe the December leap and the January fall in
wage growth proved to be statistically significant.
Different coefficient values of dummy variables sug-
gest regional differentiation of the nominal wage size.
The comparison of the average values of the coefficient
of D1, t and D2, t and the assessment of the January wage
level, compared to its November values, showed that it
tends to decrease in a number of regions. This is prob-
ably explained by the methodology of wage calculation
according to the hours worked, used by the enterprises,
and the decrease of the number of working days
because of the so-called Christmas holidays. Interre-
gional comparisons of the above coefficients allowed us
to put forward a hypothesis about the influence of the
industrial structure of the economies of Russian Feder-
ation constituents on the change in wage. To test the
hypothesis, we used the Goskomstat 2000 figures for
the volume of industrial output, construction, paid ser-
vices, agriculture, and retail turnover [6]. In terms of
federal constituents, we calculated the share of each
industry in the total volume, which enabled us to per-
form a comparative study in relative quantities. As a
result, we can assume that the high (compared to the
all-Russian indicators) share of agriculture in the pro-
duction structure stimulates the increase of module
coefficient β4 compared to β3, while in regions with
developed commerce, we should expect a smaller mod-
ule coefficient of D2, t because of the assumption that
the wage system at commercial enterprises depends on
sales.

The investigation of the quarterly leaps confirmed
the results of their graphic analysis and identified an
uneven nature of nominal wage changes in absolute fig-
ures. Overall, its September growth greatly differs from
the rest of the quarterly leaps. It is either smaller than
the March and June leaps or absent (in a number of
regions), which is probably due to vacations, which fre-
quently fall on summer months. As a result, the general
business activity of people decreases and reduces the
revenues of commerce (nearly 25% of the overall cash

Radj
2



STUDIES ON RUSSIAN ECONOMIC DEVELOPMENT      Vol. 14      No. 6      2003

THE RELATION BETWEEN NOMINAL WAGE AND UNEMPLOYMENT 603

turnover in the economy [1]), thus reducing the nomi-
nal wage. Therefore, in some regions, its September
growth diffuses into October, and the coefficient of K3, t
becomes statistically insignificant. The March and June
leaps of the nominal wage are explained by the fact that
either their values are described by one variable D3, t or
the leap average values are different but statistically com-
parable with one another (their 95% confidence intervals
overlap).

The registered quarterly dynamics of nominal wage
may also be attributed to regional differences in the pat-
tern of economic development. In the literature, it is
customary to single out a period before August 1998
and a period after it; in our case, these are, respectively,
from March 1994 until August 1998 and from Septem-
ber 1998 until December 2001 [7–9]. Our analysis
showed that, in 2000–2001, a stabilization of nominal
wage leaps in time was observed, which raises the
expectation of a stable pattern of the dynamics under
study.

The verification of the derived dependencies also
identified the lagging influence of price increases on
nominal wage changes [2, 3]. The lag value here was
determined by the Akaike information criterion (AIC)
and Schwarz criterion (BIC) [10]. Model modifica-
tions, which included the growth rate of the consumer
price index (CPI) with the lag values of 0–12, were con-
sidered for each region. Comparing the AIC and BIC
indicators and deriving the lag that corresponded to the
smallest values of the criteria allowed us to identify a
specific lag interval for each region (Appendix 1). The
lagging influence of CPI largely attributes to the slug-
gishness of economic processes (in particular, the dura-
tion of labor contracts between employers and employ-
ees limits the chances of monthly revisions of wage),
and regional differences in the lag interval (generally,
the lag values range from 2 to 7) may be explained by
the production structure, financial opportunities, and
differences in the adaptability of economic agents to
price changes. A stable and low level of inflation will
probably increase the lag value, which is primarily pre-
determined by the predictability of the price component
of wage.

The coefficient value of CPI characterizes the con-
tribution of inflation to the change in the wage level. In
every region, with the exception of the Republic of
Komi, the coefficient of inflation was higher than the
value of the rate of unemployment; i.e., a 1% change of
CPI encourages a higher growth of wage than a similar
change in the numbers of unemployed. Thus, we see the
prevailing influence of the price factor on the growth
rate of nominal wage.

In its turn, the influence of the rate of unemploy-
ment on the wage dynamics varies from territory to ter-
ritory. A number of regions has been identified where
the interrelation between the growth rate of nominal
wage and unemployment is statistically insignificant
(Appendix 2), which is probably due to various factors:
differences in the territorial and industrial structure of
production, underinvestment, the concentration of
financial resources in a limited number of regions, nat-
ural and climatic conditions, etc. Therefore, in order to
conduct an adequate comparative study of this relation
in different federal districts, we considered a model,
which is equivalent to the all-Russian model in terms of
the dependence between the growth rates of accrued
nominal wage and the value that is inverse to the rates
of unemployment, growth rate of consumer prices with
a lag of three months, and the dummy variables we had
introduced. The results of evaluating the parameters of
the this relation for federal districts and the economy in
general are given in Appendix 3.

The analysis of Appendix 3 data shows that only the
Far Eastern FD is characterized by the absence of a sta-
tistically significant interrelation between the wage
inflation and the rate of unemployment. The above fea-
ture is probably predetermined by the socioeconomic
and climatic living conditions in the district, which con-
tribute to a large outflow of population (in particular,
skilled specialists). This, in turn, aggravates the situa-
tion in the industrial labor markets of the district.
Indeed, the comparative study of data from Tables 1 and
2 has shown that the Far Eastern FD is characterized by
significant deviations in the rates of population flows in
relation to the all-Russian level and a high coefficient of
labor market tension, which is more than twice the
respective all-Russian indicator (Table 2). The above
factors determine the high instability of the labor mar-

Table 2.  Coefficient of tension on regional labor markets 1995–2001

Federal district 1995 1996 1997 1998 1999 2000 2001

Russian Federation 8.2 10.8 6.0 6.6 2.4 1.6 1.5

Central 5.0 6.7 2.9 3.2 1.4 0.9 0.8

Northwestern 11.4 12.4 9.4 9.7 2.4 1.5 1.3

Southern 9.2 13.3 6.1 6.0 2.3 1.9 1.9

Volga 12.9 14.8 8.6 8.5 3.2 2.0 1.6

Ural 7.4 9.4 6.0 8.3 2.2 1.3 1.4

Siberian 8.4 15.2 13.2 16.3 5.0 3.1 3.1

Far Eastern 10.9 13.3 10.5 11.0 5.9 3.7 3.2
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ket in the Far Eastern FD and the lack of interrelation
between the nominal wage and the rate of unemploy-
ment in all of the regions of the Far East, as well as in
the neighboring regions of eastern Siberia.

The interrelation under study is statistically signifi-
cant for the remaining six federal districts (except the
Far Eastern FD), which, in terms of the influence of
unemployment on wage formation, fall into two groups
according to the value of the coefficient of the variable
1/ut. The first group, where it is higher than the respec-
tive all-Russian indicator, includes the Southern and
Ural FDs; the second group where it is lower, the Cen-
tral, Northwestern, Volga, and Siberian FDs.

The districts in the first group are characterized by a
larger influence of the rate of unemployment on nomi-
nal wage compared to the national indicator. This iden-
tified feature of the Ural region is largely predetermined
by the high share of extractive industries in its industrial
production structure, which determines the specific
requirements for the professional and qualification
characteristics of employees, production homogeneity,
and a lower rate of unemployment. All this determines
the scarcity of qualified personnel and stimulates a
more intensive growth of wage. An insignificant influ-
ence of migration dynamics is also characteristic of this
district, which is proved by the relative closeness of the
departures intensity indicator to the all-Russian value
(Table 3). Moreover, the Ural FD is also characterized
by the lowest inflation component. The five-month lag
of the price factor, identified for this district, reflects the
decreasing influence of inflation on the wage dynamics.

The study of the relation for the Southern FD
showed that the influence of all the factors included into
the model exceeds the all-Russian values. This may be
due to the following reasons. On the one hand, since the
economy of the district was largely influenced by the
agroindustrial complex, which was characterized a set-
back in production during the period under review, as
well as the increasing role of backyard farms and the
nonmonetary (in kind) form of wage, it predetermined
the lowest values of average monthly nominal wage:
more than 1.5 times less than the average across Russia.
On the other hand, the Southern FD’s more favorable
climatic conditions stimulated arrivals from other
regions (during the period under review, the arrivals
intensity indicator in the district was steadily above the

all-Russian figure [Table 1]) and, consequently, growth
in numbers of unemployed.4

The analysis of the model values for the second
group of the federal districts showed that the contribu-
tions of the inflation component and the rate of unem-
ployment to the wage dynamics are comparable with
each other. The value of the coefficient of CPI was
higher for the regions than for Russia, and that of the
value inverse to the rate of unemployment, lower. Over-
all, the regions of in the second group of districts are
characterized by a relation closest to the all-Russian.

The analysis has shown that noticeable differences
in nominal wage dynamics exist at the federal-district
level. This, in particular, calls for a more detailed inves-
tigation into the assessed interrelations for individual
constituents of the Russian Federation. For example,
for the majority of regions in the Central FD, the coef-
ficients of the variables under study proved to be signif-
icant and economically interpretable. Functional inter-
relations agree for the above regions and for the Central
FD in general. The comparison of coefficients of the
dummy variables, reflecting the seasonal dynamics of
wage has shown that on average the December and Jan-
uary leaps are module comparable with each other and
fluctuate around 20%. The average value of the Decem-
ber wage increase varies from 17.1% (Tver oblast) to
36.6% (Orel oblast), and the lowest January fall is char-
acteristic of Tambov oblast (34.3% on average). The
industrial production structure in the regions of the
Central FD is dominated by processing industries,
whose many enterprises currently feature a low level of
financial support, which is reflected in a relatively low
level of nominal wage. For Belgorod, Bryansk, Voron-
ezh, Kursk, Orel, Ryazan, and Tambov oblasts, the sig-
nificant share of agriculture in their production struc-
tures (the share of farm output is higher than the Rus-
sian average) also determines a decrease in the nominal
wage in January compared to that in November. As for
the influence of commerce on wage growth in Decem-
ber–January compared to November, it is noteworthy
that only Moscow city is characterized by a large com-
mercial turnover (over a quarter of Russia’s total turn-
over). Moreover, Moscow city has displayed the largest

4 Unregistered migration from former Soviet republics also
increases the numbers of unemployed.

Table 3.  Intensity of departures from the federal districts of Russia 1995–2001, % of the all-Russian level

Federal district 1995 1996 1997 1998 1999 2000 2001

Central 88.4 89.0 87.6 91.7 90.4 91.7 93.1

Northwestern 123.5 115.4 104.0 109.1 101.9 108.1 108.8

Southern 64.7 72.8 87.4 83.1 89.3 84.4 84.4

Volga 86.7 90.8 92.6 92.3 92.0 90.6 94.5

Ural 108.5 115.3 116.6 98.8 98.6 107.8 102.4

Siberian 121.0 116.5 117.7 118.7 120.1 118.5 118.4

Far Eastern 191.0 168.0 143.5 155.1 156.2 146.9 130.9
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December leap of nominal wage among the regions of
the district under study.

In a number of regions, according to quarterly
dynamics, nominal wage increases occur only in March
and June. Each oblast of the Central FD on average has
a similar change in its level in March and June. A rise
in the value inverse to the rate of unemployment tends
to raise the growth rate of the nominal wage: the small-
est change in wage (0.106) corresponds to Lipetsk
oblast; the largest (0.247), to Tver oblast. For the
majority of the regions of the district under study, the
order of influence of the value inverse to the rate of
unemployment was two–three times lower than the all-
Russian level. This fact is largely explained by the high
mobility of local labor markets in the regions of the
Central FD, which is due to several specific factors:
their nearness to Moscow city and Moscow oblast, the
diversity of the production structure, and so on. The
influence was not analyzed at this stage of research.

In Kostroma, Orel, and Tula oblasts, the interrela-
tion between the nominal wage growth rate and the rate
of unemployment was statistically insignificant. The
imbalance of the regional labor market in these oblasts
has, most probably, resulted from population and labor
inflows. The arrivals intensity indicator for the above
federal constituents is more than unity compared to the
Russian average.

All regions in the district feature a significant infla-
tion component of wage, and the least influence of
prices has been registered in Novgorod oblast (the coef-
ficient of CPI is 0.167); and the greatest (0.632), in Bry-
ansk oblast.

Thus, the proposed regional typology has a range of
key determining factors of the wage dynamics.

Forecasting scenarios of wage formation. Within
the framework of the econometric tools used, a
medium-term forecast for the wage dynamics was cal-
culated on the basis of the relations identified. Our
modeling enabled us to predict nominal wage growth
rates for the next three years for federal districts and
Russia in general.

The wage dynamics was investigated in relation to
three levels of inflation (1%, 1.25%, and 1.5% per
month) and three variants of the changing the rate of
unemployment (basic level, a consecutive increase, and
a decrease in the level by 0.1% per month). The basic
rate of unemployment for each district and for Russia
was calculated as an average value for the previous
year; the change rate was chosen as a result of analyz-
ing the dynamics of change in the ratio of unemployed
to economically active population in the 2000–2001
period. The choice of CPI values was based on the aver-
age monthly indicator of inflation in 2001–2002 and the
level planned in the budget for the 2003 period. Table 4
shows the results that reflect the values of forecast
growth rates of real wages in November 2004 in rela-
tion to December 2001.

Depending on the variants of changes in the rate of
unemployment, we identified the following features of
the forecasting nominal wage dynamics for federal dis-
tricts and Russia in general.

Variant 1. Unemployment stays at the initial rate.
The highest nominal wage growth (more than three
times) was by November 2004 in the Ural FD; the low-
est (65%), in the Far Eastern FD. These values corre-
spond to a 1.5% monthly inflation rate. Naturally, real
wages are characterized by a similar dynamics of
change. It is noteworthy that, if the highest increase in
real wages (106%) in the Ural FD occurs at a 1% infla-
tion, the lowest value reflects a 1% decrease in real
wages and is related to a 1.5% monthly CPI. In the
period under consideration, the basic consumer price
index fluctuates from 46 to 72% for different monthly
inflation rates, while the largest deviation from the min-
imal value of real wages is 17%. Thus, a decrease in the
general CPI level positively influences a future change
in wage, increasing its general level.

Variant 2. The rate of unemployment decreases dur-
ing the period under study by 0.1% each month. In this
case, because of the inversely proportional dependence
between nominal wage and unemployment rate we
observe a slight increase in the nominal wage growth,

Table 4.  Prospective values of the wage growth rate according to the model, November 2004 to December 2001, %

Federal district ur

Monthly inflation rates

1 1.25 1.5 1 1.25 1.5 1 1.25 1.5

Basic unemployment rate Decrease in unemployment rate Increase in unemployment rate

Russian Federation 9.0 1.589 1.513 1.441 2.676 2.547 2.425 1.164 1.109 1.056

Central 6.7 1.827 1.748 1.672 3.752 3.588 3.421 1.286 1.230 1.177

Northwestern 8.4 1.596 1.526 1.459 1.809 1.729 1.652 1.487 1.422 1.359

Southern 12.5 1.406 1.350 1.297 1.831 1.758 1.688 1.171 1.125 1.080

Volga 8.1 1.739 1.661 1.587 3.230 3.084 2.944 1.229 1.174 1.121

Ural 8.4 2.056 1.966 1.880 4.086 3.905 3.732 1.384 1.324 1.266

Siberian 10.9 1.226 1.174 1.124 1.545 1.479 1.415 1.055 1.010 0.967

Far Eastern 10.8 1.058 1.023 0.990 1.058 1.023 0.990 1.058 1.023 0.990
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the maximum of which falls on the Ural FD under any
inflation considered (wage increases almost six times at
a 1% inflation and more than six times at a 1.5% CPI).
Because of the lack of a relationship between nominal
wage and unemployment for the Far Eastern FD, the
value of the former is determined only by the level of
inflation and characterized by the same growth of wage
for different variants. Therefore, different variants of
changing unemployment in Table 5 for this district are
characterized by the least change in wage among all
districts.

The analysis has also identified a significant influ-
ence of the coefficient of 1/ut on the dynamics of wage.
In particular, during the evaluation, the coefficient of
1/ut was 0.609 for the Ural FD and 0.109 for North-
western FD. The same change in the rate of unemploy-
ment from 8.4% (January 2002) to 4.9% (November
2004) for the Northwestern and Ural FDs yields a sig-
nificant difference in the values of real wages: growth
by 81% in the Northwestern FD and a four-fold
increase in the Ural FD (the indicators are derived at
1% monthly inflation). The fall in unemployment in the
regions thus differently influences the growth of wage.
This points to the importance of recognizing the extent
of interrelation between wage and unemployment when
implementing an employment policy aimed at improv-
ing the general economic situation.

Variant 3. The inflation rate consecutively increases
by 0.1% per month for three years. In this case, because
of the unidirectional influence of the price factor and
unemployment, we revealed the least increase in the
nominal wage growth rate. Under a 1.5% inflation, real
wages decreases by 3% in the Siberian FD (this is the
lowest level among all the forecasting scenarios under
consideration). All the other cases of changing unem-
ployment are characterized by an increase in real
wages. Because of the above influence of the value of
the coefficient of 1/ut—the lowest compared to the
other districts and Russia in general—the highest
growth corresponds to the Northwestern FD. This dis-
trict displays the lowest variation of nominal wage for
all the cases under consideration. At the all-Russian
level, with a 1.5% monthly inflation rate and growing
unemployment, the growth of real wages will not
exceed 6%. Therefore, the regional development pro-
gram should aim at combating inflation and unemploy-
ment.

To summarize, our comparison of forecast scenarios
has shown that in the next few years, we should expect
a nominal wage rise. The highest growth corresponds to
the case of decreasing unemployment. Its value is
largely dependent on the coefficient of interrelation
between wage and unemployment. The comparison of
interregional wage forecasts with regard to the selected
values of inflation and unemployment reflects the
future intensification of imbalances between regions
with regard to this indicator. This can negatively affect
the interregional redistribution of labor, which will
hamper efficient use of Russia’s labor potential.

Our investigation has shown that the majority of
Russian regions feature a common trend: the depen-
dence of the rate of nominal wages on the inflationary
component and the rate of unemployment. Individual
regions display differences in the extent of impact of
the above factors. Processes that shape the current state
and dynamics of nominal wages have pronounced fea-
tures both with respect to federal districts and individ-
ual constituents of the Russian Federation. It is espe-
cially noteworthy, in our opinion, that the nominal
wage rate in a number of regions does not depend on
the rate of unemployment, in other words, on the labor
market. Districts also differ in the nature of influence of
the price component on the wage dynamics. The lag-
ging nature of this influence reflects, on the one hand,
the rate of adaptation of economic agents to changes in
the economic environment and, on the other, the extent
of confidence of the latter in the trends of economic
development.

The specifics of the relation between the nominal
wage rate and the inflation and unemployment indica-
tors allows us to make preliminary conclusions con-
cerning measures to be taken to level out the socioeco-
nomic development of individual regions of Russia. An
analysis of the dynamics of model coefficients will fur-
ther allow us to specify interrelations derived from this
study. More adequate consideration of the above fea-
tures and finding new ones is a promising area of future
research into the development and implementation of
regional programs and regional policy in general.
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Distribution of Russian Federation constituents by the consumer price index lag in the model

CPI 
lag Russian Federation constituents

2 Komi, Kaliningrad oblast, Kemerovo oblast, Primorskii krai, Magadan oblast

3 Bryansk oblast, Kaluga oblast, Kostroma oblast, Kursk oblast, Ryazan oblast, Smolensk oblast, Tambov oblast, Karelia, Arkhangelsk 
oblast, Murmansk oblast, St. Petersburg, Dagestan, Kabardino–Balkaria, Stavropol krai, Astrakhan oblast, Bashkiria, Tataria, Chuvashia, 
Chelyabinsk oblast, Altai, Tuva, Khakassia, Altai krai, Novosibirsk oblast, Yakutia, Jewish Autonomous Oblast

4 Moscow oblast, Buryatia

5 Ivanovo oblast, Kalmykia, Karachay–Cherkessia, Rostov oblast, Republic of Mari El, Mordovia, Udmurtia, Orenburg oblast, Saratov 
oblast, Tyumen oblast, Krasnoyarsk krai, Irkutsk oblast, Omsk oblast, Tomsk oblast, Chita oblast, Khabarovsk krai, Amur oblast

6 Belgorod oblast, Vladimir oblast, Voronezh oblast, Lipetsk oblast, Orel oblast, Tver oblast, Tula oblast, Yaroslavl oblast, Moscow, Volgograd 
oblast, Leningrad oblast, Pskov oblast, Adygeya, Krasnodar krai, Kirov oblast, Penza oblast, Perm oblast, Samara oblast, Ulyanovsk oblast, 
Kurgan oblast, Sverdlovsk oblast

7 Novgorod oblast, Volgograd oblast, Nizhni Novgorod oblast, Sakhalin oblast

APPENDICES
APPENDIX 1

Distribution of the Russian Federation constituents by the relation between nominal wage and unemployment rate: ( ) relation
identified ( ) relation not identified.
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List of the Russian Federation constituents for the map

(1) Belgorod oblast; (46)  Tataria;

(2) Bryansk oblast; (47)  Udmurtia;

(3) Vladimir oblast; (48)  Chuvashia;

(4) Voronezh oblast; (49)  Kirov oblast;

(5) Ivanovo oblast; (50)  Nizhni Novgorod oblast;

(6) Kaluga oblast; (51)  Orenburg oblast;

(7) Kostroma oblast; (52)  Penza oblast;

(8) Kursk oblast; (53)  Perm oblast;

(9) Lipetsk oblast; (54)  Komi–Permyak Autonomous District;

(10) Moscow oblast; (55)  Samara oblast;

(11) Orel oblast; (56)  Saratov oblast;

(12) Ryazan oblast; (57)  Ulyanovsk oblast;

(13) Smolensk oblast; (58)  Kurgan oblast;

(14) Tambov oblast; (59)  Sverdlovsk oblast;

(15) Tver oblast; (60)  Tyumen oblast;

(16) Tula oblast; (61)  Khanty–Mansi Autonomous District;

(17)  Yaroslavl oblast; (62)  Yamalo–Nenets Autonomous District;

(18) Moscow; (63)  Chelyabinsk oblast; 

(19) Karelia; (64) Altai;

(20) Komi; (65)  Buryatia;

(21) Arkhangelsk oblast; (66)  Tuva;

(22) Nenets Autonomous District; (67)  Khakassia;

(23) Volgograd oblast: (68)  Altai krai;

(24) Kaliningrad oblast; (69)  Krasnoyarsk krai;

(25) Leningrad oblast; (70)  Taimyr (Dalgano–Nenets) Autonomous District;

(26) Murmansk oblast; (71)  Evenki Autonomous District;

(27) Novgorod oblast; (72)  Irkutsk oblast;

(28) Pskov oblast; (73)  Ust-Orda Buryat Autonomous District;

(29) St. Petersburg; (74)  Kemerovo oblast;

(30) Adygeya; (75)  Novosibirsk oblast;

(31) Dagestan; (76)  Omsk oblast;

(32) Ingushetia; (77)  Tomsk oblast;

(33) Kabardino–Balkaria; (78)  Chita oblast;

(34) Kalmykia; (79)  Aginsk Buryat Autonomous District;

(35) Karachay–Cherkessia; (80)  Yakutia;

(36) Northern Ossetia; (81)  Primorskii krai;

(37) Chechnya; (82)  Khabarovsk krai;

(38) Krasnodar krai; (83)  Amurs oblast;

(39) Stavropol krai; (84)  Kamchatskaya oblast;

(40) Astrakhan oblast; (85)  Koryak Autonomous District;

(41) Volgograd oblast; (86)  Magadan oblast;

(42) Rostov oblast; (87)  Sakhalin oblast;

(43) Bashkiria; (88)  Jewish Autonomous Oblast;

(44) Republic of Mari El; (89)  Chukot Autonomous District

(45) Mordovia;
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The estimation results of the econometric model by federal district and Russia in general

Federal district D1 D2 K1 K2 K3 Pt – τ 1/u const R2 F dw

Central 0.204
(17.519)

–0.167
(–13.697)

0.071
(5.823)

0.093
(7.668)

0.021
(2.936)

0.318
(4.979)

0.439
(2.273)

–0.045
(–1.913)

0.8973 0.8885 102.32 2.16

Northwestern 0.180
(16.741)

–0.155
(–13.765)

0.082
(7.290)

0.046
(4.056)

0.022
(2.080)

0.337
(6.109)

0.409
(2.316)

–1.913
(–1.714)

0.8941 0.8850 98.86 1.83

Southern 0.294
(21.892)

–0.265
(–18.764)

0.104
(7.308)

0.116
(8.682)

0.051
(3.859)

0.401
(4.458)

0.562
(2.222)

–0.039
(–2.161)

0.9341 0.9284 164.03 2.32

Volga 0.208
(20.176)

–0.200
(–18.364)

0.081
(7.424)

0.071
(6.509)

0.027
(2.660)

0.311
(4.755)

0.510
(3.171)

–0.046
(–2.648)

0.9258 0.9195 146.16 2.45

Ural 0.200
(14.637)

–0.207
(–14.352)

0.116
(8.007)

0.075
(5.236)

0.028
(2.078)

0.193
(2.350)

0.652
(2.917)

–0.053
(–2.256)

0.8809 0.8707 85.62 2.05

Siberian 0.240
(20.188)

–0.206
(–16.434)

0.087
(6.865)

0.075
(5.988)

0.047
(3.968)

0.346
(4.124)

0.381
(2.122)

–0.031
(–1.990)

0.9164 0.9092 128.41 2.14

Far Eastern 0.276
(17.591)

–0.246
(–14.902)

0.090
(5.105)

0.076
(4.881)

0.061
(3.879)

0.501
(4.512)

0.208
(0.715)

–0.021
(–0.871)

0.8969 0.8880 100.70 2.16

Russia in general 0.220
(25.006)

–0.210
(–21.410)

0.089
(9.601)

0.074
(8.041)

0.032
(3.759)

0.269
(5.514)

0.540
(3.474)

–0.046
(–2.910)

0.9485 0.9441 213.33 1.62

Note: The t-statistic values are given in brackets. The inconclusive range of Durbin–Watson statistics are (1.312; 1.683) and (2.317; 2.688); values are
given with respect to the number of observations and the amount of variables considered.
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