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M. VOCHOZKA

DETERMINATION OF THE PRODUCTION CURVES FOR THE
CONSTRUCTION INDUSTRY IN THE CZECH REPUB LIC

Abstract The construction industrig the firstto be affected bylevelopments in
the economy. It is the first to contract duriagreriod of economic recession and
the first to expandduring a period of economic growth. This brings rtond
whether it is possible topredict the developmentf the econom based on
predictions forthe construction industry. This is a faitpmplexproblemwhich
can easilybe divide into severasubproblems.First and foremost it is necessary
to find the means that will allow us predict the developmenf the construiion
industry It is possible toapply a production function when anindependent
variable (productionfactory) is knowrand we look fora dependent variablee.
the volume ofproduction The production functions faghe coming years if we
knowthe volume ofproductionfactors- may indicate théuture development of the
industry. The subject othis paper igo find an answer tdahe firstof these partial
problems. The purpose of this is to be able to predictdéneslopment of the
economybased on thalevelopmentf the construction industry and to find the
meansby which thesgredictions can be madgpecifically based oproduction
functionsfor the construction industriy the Czech Republic

Key words production factors, production funtions, consttion industry,
prediction.

Introduction

Evenin 2015 itcan be saidhat theCzecheconomy continues to be in recession, a
recession thabas persisted fanany years. Low GDP growth has been temporary
and there are no signs ofleng term trendtowards improvement. Economists
estimatethe development of the economgmarily on thebasis of macroeconomic
variablessuch as GDPbalance ofrade inflation, unemploymentinvestment rate,
etc.

Business and financiananagers alike carefully observe such economic
predictions. Their task is to financially manage specific enterprises in accordance
with the objectives of their shareholders (according to the logic of increasing
shareholder value). If we put forward thegament that every company tries to
increase shareholder value (that is if they have no existential problems), this would
mean that if the majority of enterprises in the economy are successful and are
meeting their basic objectives (i.e. they add valuehéodconomy as a whole), it
can be stated that the whole economy is successful and growing.

O M. Vochozka 2015
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On the basis of this argument it would be logical to question whether it is then
possible to predict the development of the economy according to the developments
in, and forecasts from, the business environment. In other words, as the sum of the
economic performances of business entities. The answer may be twofold. Firstly,
we can assume that the development of the business environment heralds the
development of thergire economy. On this basis we can predict the development
of the entire economy on the results of business entfmsondly, we can assume
that higher entities behave with indifference to lower level entities.

In either case it is an extremely impottamoment for obtaining the relevant
data and determining the production curve.

The aim of this paper is to determine the production curves for the
construction industry in the Czech Republic and in its individual regions.

1. Material and methodology

Theinformation given below about companies comes from the Albertina database.
The data covers all the construction companies which operated on the Czech
market between the years 200311 and which fall into the classification €Z
NACE under Section F. The folving activities are involved construction of
buildings, civil engineering and specialized construction activities.
The file contains a total of 67,492 rows of data in columns labelled:
- company registration no.;
- company name (15,189 companies);
- region
- list of annual financial statements between 20021 (some companies
did not submit financial statements in some years, some did it twice, three
times or four times a year);
- sales (dependent variable groduction),

- sales costs + power consumption (erplary variable = regresséa — 1
production factor);

- labour costs (explanatory variabiez— 2 production factor),
- amortization of intangible and tangible assets (explanatory variable

¥z — 3 production factor);
- other operating expenses (explanatory varighle 4 production factor),

- interest (explanatory variabi¥s — 3 production factor).

The production value and production factors are stated in TCZK (thousands of
Czech Crowns). These values canZgro or negative too. The data is completed
with the following variables: dic (data identification numbei, 87492, jv vector
of ones),

G a0 coT Yphitdo d&w ¢ X p 1 oloioio
d&w puvwlo (1)
G A& QUTTTW

Linear models were derived by using the method of least squares (for this
purpose the introduction of logarithmic transformations is requifét.programs
MS Office Excel, R, STATGRAPHICS and GiveWin2 were used. The data was
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loaded into an R program in the sentence: >LNPFead.table (“clipboard”,
header=TRUE, sepit", na.strings="NA", + dec=",", strip.white=TRUE).

Resultsi production function

Based on the imported underlying data, basic data on variables was obtained
in an R program (year_K is a categorical variable year). The linear dependence of
production on production factors is indicated by the correlation matrix.

2. Linear single-factor production function

The linearsinglefactorproduction function whergis dependent or, is subjected
to aninvestigationinto the shape ahe regression line
w b b w EQ

where b andb, are the estimaterkgressiorparametergthe absolute term
T the intercepti a regression coefficientdescribes the
absolutelexibility of the productioriactory on x;)

€ is a randongerrorcomponent)i =1, ...,n (nis the number

of measurements).

A regression lings determined othe basis of an estimatigoffsetting) using
the method of the leasiquareqhereinafterr e f er r dSMtog . a ST hii s me
aims to minimize thesum of the squarecdksiduesd.e. the differencedbetween the
measured valueand equivalentvalues measuredn a straight lingusing the
softwareR.

The output is the following result:

AAQET a6 awd whiQwo GO 00O

The resulting values are shown in Table 1.

Table 1i Resultsfrom the applicationof the LSMon production factox,
Estimate Std. error | t-value |Pr(<|t])

Intercept 3.1%2+03 [1.44e+02 (22.05 |[<2e-16 ok
X1 1.2162+00 |3.4732-04 [(3504.84|<2e-16 |***

Source: Author

Residual standard error: 37,400 on 67,490 degrees of freedom
Multiple R-squared0.9945 AdjustedR-squared0.9945
F-statistic: 1.228e+07 on 1 and 67,490 Divatue: < 2.2€16

The estimated production function can be expressed as:

W opwws pwp Q (2

wheree is a vector of residue@ifferencesbetween measureshd balanced
valueg, which represent the estimates fandom elements

From small p-value ¢isks of an incorrect rejection test null hypothesiy
significance tests its evident thatboth the estimatedegressionparameters are
statistically significant (production factorew significantly acts linearly on
production functiory and at an average initial leiof production of TCZK3,195
when x_1 = 0 is significantly set) The slope carbe interpreted athe absolute
flexibility i.e. with every increase in production factoby a total of one thousand,
outputy increaseson average by TCZKL,216. Thestrength ofdependencés
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expressedy the coefficienof determinatiorR?*= 0.9945This can bimterpreted to
mean that 99.45% of changesproduction factoo can be explained. This fact
confirms the verystronglinear dependencef production functiory on factorw .

This is evident from the close proximity of the dots on the dot plot, which represent

the measured valuety the balancedline. Other factorsrelating to changes in
production function ycan only explain a maximum df.53% of changesThis
singlefactor production function is thereforerucial. In mathematical statisticis
has beershown thatthe estimate®btained through the LSMre impartialand
consistent gpproachingin probability the estimategarameters). In order to
minimise setction errorsso thatother statisticalinduction (tests andconfidence
intervalg could be performedthe normality of the distribution of random
components with zero value and a constant variance (i.e. so-called
homoscedasticity of variances measurem@reng thelinearindependence of the
individual measurement of outputg, between measurements not a serial
dependence the soecalled autocorrelatiohare requiredThe verification ofthese
condtions is usually doneon residuegyraphicallyusing residualanalysis ¢r by
statistical testapplied to theesidues). Eacphrogramthereforecountsresiduesand
their standardized valugs.e. studentizedesidueswhich in the casef normality
shouldrandomlyfluctuatearound zeromaximallywithin the range from8 to +8).
The dependence is usualhown by the studentizeksidueson the balanced
values anderial numbers of measurementthé residues doot movewithin that
band paving the shap®f open scissors), there ifieteroscedasticityopposite
homoscedasticidyin the model. This can be dealt with by subjecting testimate
of the regression function to a-salled weightedLSM. If there is inertian the
residueghereis anautocorrelabn. In such cases estimatg#sthe generalized SM
(e.g. in the modelCORG methods with offeredeconometric applications
GiveWin2) are usedinstead of theordinary LSM. Normality can be verified
through aQQ-diagram the dependency admpirical and theoreticalquantiles of
residues anchormal quantileslying on the ling. If the pointsi showing the
empirical quantilesi are close tdhat ling the residues arsormally distributed
Graphs ofesidues are given Figurel, 2.

Residual Plot Residual Plot

=
Studentized residual

Studentized residual
J%g °
=T =
EJEE -

8
(X 10000)

41 6 no1wn % dic
predicted y

Figureli Graphs ofesidues
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Figure21 Graphs ofesidues

These graphs of studentizedresidues showthat the normality of data is
breachedandin the modelhere isa certain level of heteroscedasticity variance
of residues (according to the previodist plot the levelis not relativelyhigh).
These problemsan be partially explainetdy the presence ofelatively large
amountsof low and high,outlying and extreme valugn the data. This can also
been seen in the last pictuvehich is a box plot for the course oftudentized
residues It is necessary with discretion- to look at thepossible useof other
methodsof statistical inductiorn the modelndat the evaluation dhe size of the
standard errors dfhe estimatedegressionparameters. Thetatic quality ofthe
modelcould be improvedby deleting these valugbut the values of the estimated
regression parameters would consequently change.

Further specification of thproduction functiorderivedby year or by region
is also of interest. I& qualitative(categorical)variable is to bdncluded in the
regression mode§ so-called dummy variable must be udgeddeterminets levels.
These dummy variabldsve a value of if the qualitativevariablecomes in at this
level and otherwisethe vdue 0. In order to prevent multicollinearity in the
regression modelthe number of used dummy variablesist beequal tothe
number of levelsminus one Any level at whicha dummy variablehas been
omitted is called a referencevariable (this is usually dthe first level). The
estimatedregressioncoefficients of dummy variables indicateeow muchthe
average value athe explanatory variable has changehile the level ofdummy
variablespassed from theeference leveto the intendedevel (e.g.the regionhas
changed fromdCK under consideratioto anotheregion or the yeachanged from
2002 toanotherintendedyear) The modelcan include quantitative interactions
with a qualitative variable (the estimated -coefficienis interpretedas an
amendmento the directivecorresponding to the transitidrom the referencdevel
to the intendedevel ofthe qualitativevariablg.

First, we assumehe dependencen productionfactor x; andthe year The
year isa categoricalvariable to levelsin 2002 2003, 2004 2005, 2006 2007,
2008 2009, 2010and2011.Dummy variables ¢, Wz, € 31€an be introduced for
each year. The first dummy variablg is omitted.This variable for theyear is
consideredo be levereference onedther dummy variablesygto w; are included
in the model and a production function predicted:

[ Oj BOdydzj d3sH j dzs o O dzigw
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The equatiorcan be establisheabainin the progranR1 using the LSM. The

resulting parameters are listed in Table 2.

Table 2i Resulting parameters of a production function for production fagtor x
according to the individual years in the reference period

Estimate Std. error t-value | Pr(<|t])
(Intercept) -3.160e+03 |6.406e+03 |-0.493 |0.622
X1 1.373e+00 |3.008e03 456.574 | <2e16 Fhk
year_k[T.2003] 5.966e+03 |6.428e+03 |0.928 0.353
year K[T.2004] 5.782e+03 |6.423e+03 |0.900 0.368
year K[T.2005] 6.099e+03 |6.420e+03 |0.950 0.342
year _Kk[T.2006] 6.003e+03 |6.418e+03 |0.935 0.350
year Kk[T.2007] 6.003e+03 |6.416e+03 |1.075 0.282
year _Kk[T.2008] 7.668e+03 |6.416e+03 |1.195 0.232
year _Kk[T.2009] 6.442e+03 |6.416e+03 |1.004 0.315
year Kk[T.2010] 5.872e+03 |6.417e+03 [0.915 0.360
year Kk[T.2011] 7.045e+03 |6.466e+03 |1.090 0.276
Xi: year K[T.2003] [-1.408e01 |3.332e03 -42.256 |<2e-16 Frk
X1: year _K[T.2004] |-1.530e01 |3.223e03 -47.491 |<2e16 bl
Xi: year _K[T.2005] |-1.547e01 |3.151e03 -49.086 |<2e16 Hkk
X;: year _K[T.2006] |-1.635e01 |3.147e03 -51.968 |<2e16 Hkk
Xi: year _K[T.2007] |-1.766e01 |3.153e03 -56.006 |<2e16 Fhk
Xi: year _K[T.2008] |-1.900e01 |3.136e03 -60.577 |<2e16 *rx
X;: year_K[T.2009] |-1.448e01 |3.133e03 -46.225 |<2e16 kk
Xi: year_K[T.2010] [-1.387e01 |3.175e03 -43.687 |<2e16 *kk
Xi: year_Kk[T.2011] |-1.502e01 |3.251e03 <2el6 |<2el6 Frx

Source: Author
Residual standard error: 36,000 on 67,472 degrees of freedom

Multiple R-squared0.9949,
F-statistic: 6.983e+05 on 19 and 67,472 Divapue: < 2.2€16

Here, for example, year_ k[T.2003] indicates u03, and x1:year_ K[T.2003]

AdjustedR-squared0.9949

indicates x1u03. The estimated production function is:

! Using the applicatiorR has the advantaghat the necessamummy variables will be

introducednto the modehutomaticallylt is not necessany generate them

[ Olbj B30Isd ydzj
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® opPOMPFXG LVWwHe vxBg E
XTTOUZTRTE@ONT TR ULGO E 4)
W 0 Q
The production function for 2002 (reference period) can be determined if we
substitute all the dummy variables for 0. The production function for 2002 is
therefore as follows:

w oOp TP X 0B (5)

The production function for 2003 can be obtainedsblystituting u03=1, and
by substituting the other dummy variables for 0. The production function for 2003
is therefore as follows:

) CPOTPHXW LVWO@E E T TTR T (6)
E8m Q cqumeo p& o Q

By continuing this process (i.e. ladding the coefficient of the respective
dummy variable to the intercept, and by adding the coefficiedtmutipled by the
dummy variable to the slope) the equations for the production functions for years
are as follows:

CMUMYI OopPpOEMUYXYPFXW THUL GO Q ¢ @ P& camr €
MO CPOMHNMWEPHF XW TH LW Q ¢ wo g pap €
CMTY OPOEMNMNEHXW@ T ed Q ¢ YT P& mw C
CMGYX OopOMYUdXW T XX Q oxowdwp T (7)
CMMH oPpOETXK OOUPD XW@ T wat Q T L TYPD Yap €
MM opOEUYXYPFXW TTL Q o¢ PR cap €
CmU@Nn opemUXYPIXW T ow Q ¢Xppg ow €
CM@P OPOTIKTT P& XW TL Q ocYPuws cwo L

In summary it can be stated that the average levels of productian (at)
are not statistically significant in the individual years (in 2002 there were only 33
highly variable figures). On the contrary, absolute flexibilities are statistically
significant (marked by asterisks) and vary only slightly.

The Rsquare ¢oefficientof determinatioh rose to 0.9949, i.e. 99.49 % of all
changes to production y in the individual years is explained by fagtofhe
conclusions, subject to the verification of conditions, are similar to the previous
model.

In the following part, linearsiglefactor production functions will be
compared for production factaywith the variableegion

Region JCK (South Bohemia) represents the basic level (alphabetically it is in
the first place). Apart from the variabtg the explanatory dummyariables for the
other regionsuck, Usmk, Ukvk, Ukvs Ukk, Uik, Unmk, Uok, Upk, Upk, Usk, Uuk, Uzk, UpHA)
will be inserted into the model (designated in R as region[T.JMK],
region[T. KK], é, region[T. ZK]).

The results of the analysis are presented in Table

J Olsj &30Isd ydzj d3tsHj dz¥ @9 Odeblzv o jC s



Table 3i Resulting parameters of production function for production factor x1 in

~12~

the individual regions

Estimate Std. error | t-value Pr(>|t])
(Intercept) 4.739e+03 | 5.778e+02 | 8.201 2.42e16 | ***
X1 1.169e+00 | 2.972e03 | 393.282 | <2el6 e
region[T.JMK] -1.365e+03| 6.971e+02 | -1.958 0.05028
region[T.KK] -2.422e+03| 8.621e+02 | -2.809 0.00497 | **
region[T.KV] -5.905e+03| 1.004e+03 | -5.879 4.14e09 | ***
region[T.KVK] -1.647e+03| 1.191e+03 | -1.383 0.16670
region[T.LK] -1.289e+03| 9.089e+02 | -1.418 0.15620
region[T.MK] -3.432e+03| 7.382e+02 | -4.650 3.33e06 | ***
region[T.OK] -5.484e+03| 9.453e+02 | -5.801 6.61e09 | ***
region[T.PHA] -1.266e+03| 6.426e+02 | -1.970 0.04881 | *
region[T.PK] -4.222e+03| 7.562e+02 | -5.583 2.37e08 | ***
region[T.SK] 6.726e+02 | 7.633e+02 | 0.881 0.37823
region[T.UK] -9.768e+02| 7.817e+02 | -1.249 0.21150
region[T.ZK] -3.605e+03| 8.547e+02 | -4.218 2.47e05 | ***
xi:region[T.JMK] | 1.026e02 | 3.195e03 | 3.211 0.00132 | **
xi:region[T.KK] | 2.587e02 | 8.474e03 | 3.053 0.00227 | **
xi-region[T.KV] 2.132e01 | 8.621e03 | 24.730 <2el6 il
xi:region[T.KVK] | 4.689e02 | 1.533e02 | 3.059 0.00222 | **
xi:region[T.LK] 5.164e03 | 5.198e03 | 0.993 0.32051
xi:iregion[T.MK] | 1.146e01 | 3.467e03 | 33.062 <2el6 ok
xpregion[T.OK] | 1.529e01 | 6.404e03 | 23.883 <2elb6 il
xpregion[T.PHA] | 4.890e02 | 2.995e03 | 16.327 <2el6 *rk
xi:region[T.PK] 1.550e01 | 4.939e03 | 31.386 < 2el6 Frx
xi:region[T.SK] | -1.815e02 | 3.653e03 | -4.968 6.78e07 | ***
xi:region[T.UK] | 5.045e02 | 4.249e03 | 11.872 <2el6 e
xi:region[T.ZK] 1.016e01 | 5.441e03 | 18.680 <2el6 el

Source: Author

Residual standard error: 35,980 on 67,466 degrees of freedom.
Multiple R-squared: 0.9949 Adjusted Rsquared: 0.9949
F-statistic: 5.31e+05 on 25 and 67466 Divgtue: < 2.2€16

The productiorfunction for region JCK is:

W T XOWwP e B (8

The coefficients next to the dummy variables indicate how much the initial
average production changes during the transition from region JCK to another
region (it mostly declines, with the most significant decrease being TCZK 5,905
when moving from regionCK to region KV). However, what is more important
are the changes to absolute flexibility that occur with regards to the product
variables (the last twelve lines). For all the regions, except for region SK, the
absolute flexibility is higher than in regioJCK. Compared to region JCK, the
highest increase (by TCZK 213) is represented by region KV. An overview of the
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resulting parameters in TCZK for the production function @ @ is given
in Table 4. From this overvewii clear that most of the reggsion parameters are
statistically significant.

Table4 i Overview of resulting parameters in TCZK for theproduction function

region | changeb bo changey, b:
JCK 0 4739 0 1.169
JMK -1365 3374 0.010 1.179
KK -2422 2317 0.026 1.195
KV -5905 -1166 |0.213 1.382
KVK -1647 3092 0.047 1.216
LK -1289 3450 0.005 1.174
MK -3432 1307 0.115 1.284
OK -5484 -745 0.152 1.321
PHA -1266 3473 0.049 1.218
PK -4222 517 0.155 1.324
SK 673 5412 -0.018 1.151
UK -977 3762 0.050 1.219
ZK -3605 1134 0.102 1.271

Source: Author

The results of the conditions verification for the use of this model are
analogous to those of the first model.

A brief description follows of the results of the linear sirfgletor model for
productiony dependenc®n the other production factors. The comments on the
results are analogous to the previous models.

3. Linear single-factor model for production y dependence on production
factor x»

The result of the LSM application to production factgis given inTable 5.

Table 5 Results of the LSM application to production factpr x

Estimate Std. error | t-value Pr(>|t])
(Intercept) | 12087.12 1097.00 11.02 <2e16 ok
Xo 11.55 0.03 384.90 <2el ok

Source: Author

Residual standard error: 283,100 on 67,d8@rees of freedom
Multiple R-squared: 0.687 Adjusted Rsquared: 0.687
F-statistic: 1.482e+05 on 1 and 67490 Divgtue: < 2.2€l6
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The singlefactor model equation can be estimated again in the program R
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using the LSM. The resulting parameters are presented in Table 6.

Table61 Resulting parameters of the production function for production fagtor x
according to the individual years in the reference period

Estimate Std. error t-value | Pr(<|t])
(Intercept) 7.600e+05 |5.354e+04 |14.195 |<2el6 *hk
X2 -1.634e+01 |3.162e+00 |[-5.166 |2.39<2e07 |***
year_ K[T.2003] -7.138e+05 |5.367e+04 |-13.300 |<2e16 Fhx
year_K[T.2004] -7.534e+05 |5.364e+04 |-14.046 |<2e16 ok
year_Kk[T.2005] -7.398e+05 |5.362e+04 |[-13.797 |<2el6 ok
year_Kk[T.2006] 7.581e+05 |5.361e+04 |[-14.140 |<2e16 ok
year_K[T.2007] -7.560e+05 |5.360e+04 |-14.104 |<2e16 *hk
year_Kk[T.2008] -7.576e+05 |5.360e+04 |-14.136 |<2el6 ko
year_Kk[T.2009] -7.589e+05 |5.360e+04 |-14.160 |< 2e16 ok
year_Kk[T.2010] -7.586e+05 |5.360e+04 |-14.151 |<2e1l6 ok
year_Kk[T.2011] -7.608e+05 |5.389e+04 |-14.117 |<2e16 b
Xo: year_K[T.2003] [2.111e+01 |3.162e+00 |[6.6742 |<2.51ell Fhk
Xo: year_K[T.2004] |3.033e+01 |3.164e+00 |9.586 <2el6 ok
Xo: year_K[T.2005] |3.001e+01 |3.165e+00 |9.481 <2el6 ok
Xp: year_K[T.2006] |3.149e+01 |3.163e+00 |9.956 <2el6 ok
Xp: year_K[T.2007] |3.054e+01 |3.163e+00 |9.656 <2el6 ok
Xo: year_K[T.2008] |2.977e+01 |3.163e+00 |9.412 <2el6 ok
Xo: year_K[T.2009] |2.847e+01 |3.162e+00 |9.002 <2el6 *hk
Xp: year_Kk[T.2010] |2.788e+01 |3.162e+00 |8.817 <2el6 ok
Xo: year_K[T.2011] |2.903e+01 |3.163e+00 |9.179 <2el6 ok

Source: Author

Residuaktandard error: 254,400 on 67,472 degrees of freedom
Multiple R-squared: 0.7472
F-statistic: 1.05e+04 on 19 and 67472 Digtue: < 2.2€16

The results of the linear singfactor model for productioy dependence on

Adjusted Rsquared: 0.7471

producton factorx,and the region are shown in Table 7.

Table771 Resulting parameters of the production function for production fagtor x
according to the individual regions

Estimate Std. error | t-value Pr(>|t))
(Intercept) 10028.5392 | 3969.9714 | 2.526 0.0115 *
Xo 9.7158 0.2067 47.011 <2el6 | ***
region[T.JMK] -8169.2802 | 4794.1515 | -1.704 0.0884
region[T.KK] -5034.6940 | 5923.3758 | -0.850 0.3953
region[T.KV] -318.2433 | 6797.4757 | -0.047 0.9627
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Table7 (continued)

region[T.KVK] -163.2542 | 8185.7353 | -0.020 0.9841
region[T.LK] -2629.4228 | 6252.4120 | -0.421 0.6741
region[T.MK] 25197.9974 | 5052.9068 | 4.987 6.15e07 | ***
region[T.OK] 11621.8814 | 6383.6814 | 1.821 0.0687
region[T.PHA] | 7313.7758 | 4412.2246 | 1.658 0.0974
region[T.PK] -4971.1854 | 5193.9058 | -0.957 0.3385
region[T.SK] -6915.7810 | 5273.9969 | -1.311 0.1898
region[T.UK] -3053.9825 | 5371.1556 | -0.569 0.5696
region[T.ZK] 5887.2073 | 5872.6174 | 1.002 0.3161
xo:region[T.JMK] | 5.8584 0.2441 24.001 <2el6 | ***
xz:region[T.KK] | 1.3965 0.6113 2.284 0.0224 *
xo:region[T.KV] | -0.4954 0.4454 -1.112 0.2660
Xz:region[T.KVK] | -1.2031 0.9804 -1.227 0.2197
xp:region[T.LK] | 3.7006 0.4658 7.945 1.97e15 | ***
xz:region[T.MK] | -6.3060 0.2163 -29.150 | <2el6 |***
Xp:region[T.OK] | -3.1054 0.3047 -10.191 | <2el6 | ***
Xo:region[T.PHA] | 3.6460 0.2090 17.446 <2el6 | ***
xo:region[T.PK] | 1.4353 0.3319 4.325 1.53e05 | ***
X2:region[T.SK] | 4.3173 0.3231 13.362 <2el6 | ***
xo:region[T.UK] | 1.4987 0.3009 4,981 6.35e07 | ***
Xo:region[T.ZK] -0.3238 0.4061 -0.797 0.4253

Source: Author

Residual standard error: 246,600 on 67,466 degrees of freedom
Multiple R-squared: 0.7626 Adjusted Rsquared: 0.7625
F-statistic: 8670 on 25 and 67466 DFyaue: < 2.2€16

4. Linear single-factor model for production y dependence on production
factor xs

The results of the application of the LSM to production fagi@re given in Table
8.

Table 8/ Results of the application of the LSM to production factor x

Estimate Std. error | t-value Pr(>|t))
(Intercept) | 15664.223 | 1185.551 | 13.21 <2e16 i
X3 46.855 0.137 342.01 <2e16 ok

Source: Author

Residual standard error: 306,000 on 67,490 degrees of freedom
Multiple R-squared: 0.6341 Adjusted Rsquared: 0.6341
F-statistic: 1.17e+05 on 1 and 67490 DFyglue:< 2.2e16

The singlefactor model equation is estimated again in the program R using
the LSM. The resulting parameters are presented in Table 9.
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Table 91 Resulting parameters of the production function for production fagtor x
according to the individual years in the reference period

Estimate Std. error | t-value Pr(<|t))
(Intercept) 2.690e+04 |5.283e+04 |0.509 0.610638
X3 4.758e+01 |8.615e01 |55.228 <2el6 ok
year_Kk[T.2003] -1.634e+04 |5.302e+04 |-0.308 0.757926
year_k[T.2004] -1.795e+04 |5.297e+04 |-0.339 0.734779
year_Kk[T.2005] -1.971e+04 |5.295e+04 |-0.372 0.709761
year_Kk[T.2006] -1.795e+04 |5.293e+04 |-0.339 0.734528
year_K[T.2007] -4.710e+03 |5.292e+04 | -0.089 0.929079
year_Kk[T.2008] -2.688e+03 |5.291e+04 |-0.051 0.959493
year_Kk[T.2009] -1.208e+04 |5.291e+04 |-0.228 0.819355
year_Kk[T.2010] -1.282e+04 |5.292e+04 |-0.242 0.808608
year K[T.2011] -2.047e+04 |5.333e+04 |-0.384 0.701012
X3 year_K[T.2003] |1.154e+01 |1.083e+00 |10.657 <2el6 ok
X3 year_K[T.2004] |1.142e+01 |1.021e+00|11.189 <2el6 ok
X3: year_K[T.2005] |9.608e+00 |1.021e+00 |11.189 <2el6 ok
Xs: year_K[T.2006] |1.242e+01 |9.691e01 |12.818 <2el6 Frx
x3: year_Kk[T.2007] |-2.720e+00 |9.462e01 |-2.875 0.004040 | **
X3 year_K[T.2008] |-7.875e+00 |9.270e01 |-8.495 <2el6 ok
Xs: year_Kk[T.2009] |-7.197e+00 |9.154e01 |-7.862 3.85e15 ok
Xs: year_Kk[T.2010] |-9.389e+00 |9.280e01 |-10.118 |<2e1l6 ok
xa: year_Kk[T.2011] |3.438e+00 |9.767e01 |3.520 0.000431 | ***

Source: Author

Residual standarerror: 297,500 on 67,472 degrees of freedom
Multiple R-squared: 0.6544
F-statistic: 6724 on 19 and 67472 DRyaue: < 2.2€16

Adjusted Rsquared: 0.6543

The results of the linear singtactor model for productioy dependence on
production factoxz and the region are given in Table 10.

Table 10i Resulting parameters of the production function for production fagtor x

according to the individual regions

Estimate Std. error | t-value Pr(>t])
(Intercept) 12497.7201 | 4595.1744 | 2.720 0.00653 | **
X3 45.1346 1.2388 36.433 | <2el6 el
region[T.JMK] 24710.4797 | 5535.5871 | 4.464 8.06e06 | ***
region[T.KK] -2580.7511 | 6794.7052 | -0.380 0.70408
region[T.KV] 12672.1787 | 7746.6942 | 1.636 0.10188
region[T.KVK] 6186.4484 | 9465.0203 | 0.654 0.51336
region[T.LK] 19577.5231 | 7174.8805 | 2.729 0.00636 | **
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Table10 (continued)

region[T.MK] 12562.4482 | 5848.4599 | 2.148 0.03172 |*
region[T.OK] -3255.9070 | 7528.1553 | -0.432 0.66538
region[T.PHA] 7267.2783 | 5105.1992 | 1.424 0.15459
region[T.PK] 9521.9270 | 5959.9292 | 1.598 0.11012
region[T.SK] -3366.2787 | 6067.6280 | -0.555 0.57904
region[T.UK] 13776.5131 | 6184.6876 | 2.228 0.02592 |*
region[T.ZK] 15453.6051 | 6686.1185 | 2.311 0.02082 | *
xa:region[T.JMK] | -22.7433 1.3178 -17.258 | <2el6 ok
xa:region[T.KK] | 0.1404 3.0459 0.046 0.96325
xa:region[T.KV] | -18.5642 2.0231 -9.176 <2el6 *rk
xg:region[T.KVK] | -12.8074 6.9697 -1.838 0.06613
Xa:region[T.LK] -33.8729 1.6180 -20.936 | <2el6 Frx
xz:region[T.MK] | -16.5264 1.3171 -12.548 | <2el6 ok
xa:region[T.OK] | 23.0879 3.3662 6.859 7.00e12 | ***
xz:region[T.PHA] | 9.0754 1.2479 7.272 3.57e13 | ***
xa:region[T.PK] | -15.7783 1.5823 -9.972 <2elb6 Frx
xa:region[T.SK] | 11.5434 1.6022 7.205 5.87e13 | ***
xz:region[T.UK] | -17.5910 1.5401 -11.422 | <2el6 ok
xa:region[T.ZK] | -23.7210 1.4542 -16.312 | <2el6 *hk

Source: Author

Residual standard error: 284,800 on 67,466 degrees of freedom
Multiple R-squared: 0.6832 Adjusted Rsquared: 0.6831
F-statistic: 5820 on 25 and 67466 DFvalue: < 2.2€16

5. Linear single-factor model for production y dependence on production
factor X4

The results of the application of the LSM to production fagi@re given in Table
11.

Table 111 The results of the application of the LSM to production facfor x

Estimate Std. error t-value Pr(>|t))
(Intercept) | 4.121e+04 | 1.693e+03 | 24.35 <2e16 ok
X4 1.654e+01 | 1.105e01 149.67 <2e16 il

Source: Author

Residual standard error: 438,400 on 67,490 degrees of freedom
Multiple R-squared: 0.2492 Adjusted Rsquared: 0.2492
F-statistic: 2.24e+04 on 1 and 67490 DRjglue: < 2.2€16

The singlefactor model equation is estimated in the program R using the
LSM. The resulting parameters are given in Table 12.
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Table 12 Resulting parameters of the production function for production fagtor x

according to the individual years in the reference period

Estimate Std. error | t-value Pr(<[t])
(Intercept) -466066.99 |78477.25 |-5.939 2.88e09 |***
X4 424.43 11.78 36.023 <2el6 |***
year k[T.2003] 523006.24 |78718.49 |6.644 3.08el11l |***
year K[T.2004] 499575.35 |78664.24 |6.351 2.16e10 |***
year_k[T.2005] 501582.58 |78631.73 |6.379 1.80e10 | ***
year_K[T.2006] 492918.73 |78612.39 |6.270 3.63e10 |***
year k[T.2007] 508932.28 |78612.39 |6.476 9.51ell |***
year K[T.2008] 512025.04 |78587.12 |6.515 7.30e11 | ***
year_k[T.2009] 507968.62 |78583.01 |6.464 1.03e10 |***
year_k[T.2010] 501930.24 |78597.36 |6.386 1.71e10 |***
year k[T.2011] 478717.01 |79133.67 |6.049 1.46e09 | ***
X4 year K[T.2003] |-414.23 11.79 -35.140 |<2el6 |***
Xs. year K[T.2004] |-414.23 11.79 -33.779 |<2el6 |***
X,. year k[T.2005] |-398.27 11.79 -34.467 |<2el6 |***
X4 year_K[T.2006] |-406.20 11.79 -32.850 |<2el6 |***
X4 year K[T.2007] |-387.29 11.79 -34.605 |<2el6 |***
X4 year K[T.2008] |-410.87 11.79 -34.862 |<2el6 |***
Xs: year K[T.2009] |-414.01 11.79 -35.133 |<2el6 Frx
X, year K[T.2010] |-410.13 11.79 -34.799 |<2el6 |*
X, year k[T.2011] |-375.80 11.81 -31.826 |<2el6 |***

Source: Author
Residual standard errat17,200 on 67,472 degrees of freedom
Adjusted Rsquared: 0.32

Multiple R-squ

F-statistic: 1672 on 19 and 67472 DFyadue: < 2.2€16

The results of the linear singtactor model for productioy dependence on

ared: 0.3202

production factox,and theregions are given in Table 13.

Table 13i The resulting parameters of the production function for production

factor x according to the individual regions

Estimate Std. error t-value Pr(>|t|)
(Intercept) 30474.2785 | 6878.5812 | 4.430 9.42e06 | ***
X4 22.0101 1.1595 18.983 | <2el6 i
region[T.JMK] 12549.1052 | 8306.1418 | 1.511 0.13084
region[T.KK] -7824.0283 | 10143.4349 | -0.771 0.44051
region[T.KV] 9197.5592 | 11534.7329 | 0.797 0.42523
region[T.KVK] -3201.0797 | 13666.7446 | -0.234 0.81481
region[T.LK] 3680.5467 | 10782.3806 | 0.341 0.73284
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Table13 (continued)

region[T.MK] 1629.7708 | 8798.4523 | 0.185 0.85305
region[T.OK] 1224.2068 | 11135.6782| 0.110 0.91246
region[T.PHA] 30473.9353 | 7660.2720 | 3.978 6.95e05 | ***
region[T.PK] 6020.2783 | 8923.0732 | 0.675 0.49988
region[T.SK] 8920.6082 | 9077.8329 | 0.983 0.32577
region[T.UK] 8550.1696 | 9281.7580 | 0.921 0.35696
region[T.ZK] 3099.7348 | 10063.4451 | 0.308 0.75807
Xqgregion[T.JMK] | -10.8739 1.1924 -9.119 < 2el6 kk
Xq:region[T.KK] | -0.9454 3.4983 -0.270 0.78696
Xqregion[T.KV] | -14.7233 1.4047 -10.482 | <2el6 *rk
xg:region[T.KVK] | -16.6689 1.8883 -8.828 < 2el6 Frx
Xg:region[T.LK] -15.1489 1.3772 -11.000 | <2el6 Frx
Xqgregion[T.MK] | -0.7168 1.3206 -0.543 0.58726

X4 region[T.OK] | 8.6624 3.0027 2.885 0.00392 | **
xgregion[T.PHA] | -2.4618 1.1677 -2.108 0.03501 | *
Xqregion[T.PK] | -8.7781 1.5818 -5.549 2.88e08 | ***
Xqgregion[T.SK] | -12.9655 1.2073 -10.739 | <2el6 ok
Xqgregion[T.UK] | -8.0794 1.6312 -4.953 7.33e07 | ***
Xqregion[T.ZK] | -5.3507 1.5395 -3.476 0.00051 | ***

Source: Author

Residual standard error: 432,400 on 67,466 degrees of freedom
Multiple R-squared: 0.2699 Adjusted Rsquared: 0.2697
F-statistic: 997.8 on 25 and 67466 DFyglue: < 2.2€16

6. Linear single-factor model for production y dependence on production
factor Xs

The results of the application of the LSM to production fagiare given in Table
14.

Table 14i The results of the application of the LSM to production factor x
Estimate Std. error t-value Pr(>|t))
(Intercept) | 4.979e+04 | 1.901e+03 | 26.20 <2e16 i
X5 4.689e+01 | 7.396e 63.40 <2e16 Frx

Source: Author

Residual standard error: 491,500 on 67,490 degrees of freedom
Multiple R-squared: 0.05621  Adjusted Rsquared: 0.0562
F-statistic: 4020 on 1 and 67490 OFyalue: < 2.2€16

The singlefactor model equation is estimated in the program R using the
LSM. The resulting parameters are given in Table 15.
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Table 15 The resulting parameters of the production function for production
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factor x according to théndividual years in the reference period

Estimate Std. error | t-value Pr(<|t])

(Intercept) 729390.6 99265.6 7.348 2.04e13 ok
Xs -581.5 241.4 -2.409 0.015992 |*
year_k[T.2003] -670336.4 |99527.0 -6.735 1.65ell ok
year K[T.2004] -672406.0 |99466.8 -6.760 1.39e11 ok
year_k[T.2005] -671426.2 |99431.8 -6.753 1.46el1l ok
year_K[T.2006] -674466.9 99410.9 -6.785 1.17ell ok
year k[T.2007] -682290.2 | 99389.5 -6.865 6.72e12 Hk
year K[T.2008] -689796.7 |99384.5 -6.941 3.94e12 ok
year_k[T.2009] -687866.6 |99379.9 -6.922 4.51el2 ok
year_k[T.2010] -682673.9 |99394.8 -6.868 6.55e12 el
year k[T.2011] -711993.9 ]99978.3 -7.121 1.08e12 ok
Xs. year K[T.2003] |650.3 241.4 2.693 0.007075 | **
Xs: year_K[T.2004] |620.3 241.4 2.570 0.010185 |*
Xs: year K[T.2005] |615.3 241.4 2.549 0.010807 |*
Xs. year_K[T.2006] |620.0 241.4 2.568 0.010217 |*
Xs. year K[T.2007] [637.3 241.4 2.640 0.008293 | **
Xs. year_k[T.2008] |650.8 241.4 2.696 0.007016 |**
xs. year K[T.2009] |627.2 241.4 2.598 0.009370 |**
Xs. year_k[T.2010] |604.6 241.4 2.505 0.012265 |*
Xs. year K[T.2011] |888.9 241.5 3.680 0.000233 | ***

Source: Author
Residual standard error: 486,400 on 67,472 degrees of freedom

Multiple R-squared: 0.07596

Adjusted Rsquared: 0.0757

F-statistic: 291.9 on 18nd 67472 DF, value: < 2.2€16

The results of the linear singtactor model for productioy dependence on
production factoxsand the regions are given in Table 16.

Table 16/ The resulting parameters of the production function for production

factorxs according to the individual regions

Estimate Std. error | t-value Pr(>t])
(Intercept) 15315.416 | 7781.765 | 1.968 0.04906 | *
Xe 213.256 | 12.011 17.756 | <2e16 | ==
region[T.JMK] | 10699.029 | 9355.929 | 1.144 0.25281
region[T.KK] 2565.560 | 11365.226 | 0.226 0.82141
region[T.KV] 9700.561 | 13138.837 | 0.738 0.46033
region[T.KVK] | 8093.617 | 15707.174 | 0.515 0.60636
region[T.LK] 6384.239 | 12077.346 | 0.529 0.59708
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Table16 (continued)

region[T.MK] 14345.605 | 9900.675 | 1.449 0.14736
region[T.OK] 7443.801 | 12512.836 | 0.595 0.55192
region[T.PHA] 61624.631 | 8639.664 | 7.133 0.94e13 | ***
region[T.PK] 26911.970 | 9990.610 | 2.694 0.00707 | **
region[T.SK] 10017.302 | 10203.453 | 0.982 0.32622
region[T.UK] 18136.686 | 10431.187 | 1.739 0.08209
region[T.ZK] 17687.625 | 11335.737 | 1.560 0.11868
xs.region[T.JMK] | -25.694 12.694 -2.024 0.04297 | *
xs:region[T.KK] | -102.818 17.683 -5.815 6.10e09 | ***
Xs:region[T.KV] | -49.488 22.262 -2.223 0.02622 | *
xs:region[T.KVK] | -111.359 47.026 -2.368 0.01789 | *
xs:region[T.LK] | -132.696 12.864 -10.315 | <2e16 ok
xs:region[T.MK] | -42.089 14.162 -2.972 0.00296 | **
xs:region[T.OK] | 6.939 21.838 0.318 0.75066
xs:region[T.PHA] | -162.319 12.051 -13.469 | <2el6 il
xs:region[T.PK] | -204.096 12.072 -16.906 | <2el6 rrx
Xs:region[T.SK] | -74.997 12.766 -5.874 4.26e09 | ***
xs:region[T.UK] | -82.646 15.458 -5.346 9.00e08 | ***
Xs:region[T.ZK] | -95.747 17.291 -5.537 3.08e08 | ***

Source: Author

Residual standard error: 479,500 on 67,466 degrees of freedom
Multiple R-squared: 0.1024 Adjusted Rsquared: 0.102
F-statistic: 307.8 on 25 and 67466 DFyglue: < 2.2€16

Conclusion

The objective of the paper was to determine the production curves for the
construction industry in the Czech Republic and in its individual regions. The
objective was achieved. Thesult is a production function for the construction
industry at a regional and national level.

A tool is now at our disposal which allows us to predict the development of
the construction industry in the Czech Republic in the years to come. By
continuingto predict the values for the coming years we can subsequently compare
them with the actual results in the field. In so doing, we can determine the degree
of accuracy of the predictions for production and the development of the
construction industry oveinhe, both at regional and national levels.
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O o9dzgj MsC BOLdMdedr Y jtOyY' 2

|
BO:é fi+nti+n ! (10)

i=1
HitiMjtejHdy 2 YOm odCtdOdd Odkctstdlsdz O
1 Hdes L CStedljt' ' 5 o adesds twdes® W4 Slsd
j%jckdodz Mis! Ekf)' T Okestdlsd » GOl BEIS
B./n=B,/n, tlkyj, i’ % dsts k0 | Ok Ode sk
Okestedlsds’ © &syj BRI fjHMsOs dzj 2O dOMlsk

B, =B /fl, i=1n. (11)
ltodtotsHdZzOL OREE® &'k CBBj HBIE ©Oade dzifh
EmjtejHdde ctkzfd Odkestdlsd o, s sflsddd
hgw AsdE L OHBse sdzj dedg" E dsse g

“(ft=ft, i,j=Ln) (12

I tOnso B ydBsH &2 (4) kO (12), sy kO
9 S SdzOdzdzy Ml OdzH Oclsdzdf Odze steqls a3 o

t=By/fm i=Ln (13)

1 ktOn zo Odgdalitezy daQO Mtlze ud Mdzd &,dm "o § ez dzlf
3" dz' d3gL O's’ dzOB z9o O Hsfdls! o jdzdSda L dzOy
R d2 ROz desets L dzOyJ dagzy SV y' ' dzsO B OO

1 sWoe O o' qoftdirz’ , NMits L d3jdgtaiddiside © Mdse H ¢
6] Ok €BYOLEEedlsBz @O Ctj Bdn teBydmds o O
ZO0 y' 2 tfidse’ fjtejtesLftsH' dz toj Mkztcm' © H
sByYydmadzs 9 Odz! dzgd~ L O9 HOdAz .

VUV LOGCOdZ desdisz o df OHGCEZ L Odzj ydg Mls: (5)

~

) Qi(fiti):/j(fjti)’ I ] :ﬁ) (14)
Hd/, T Wkdy' tsdzod dz LOdzj ) detsfyls * hts o' H
B Y ctokzfOdRd fOLOdijlstc’ © Odzetstedlsdz 9, Isjnd
[ dzv slsted B3Odedz?y fMls* 2¢dr Y des¢ bk o dteOL C

Bj H' Odzdz] Yy ‘sdgkd .o df OHS Iz

m=1ft - medy, s;=medU,- medy|/A (15)
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HJATQIS fr]lsOdzlsO hts a‘Hu’tsa‘HO L OH Odzts d3lz
)| sfls BOC Nd BOdz! dets’ dWiClkdoe dzsfyls’ fr
Odzclstsq’ a3 zO0 t' L dzd n tsB yd fdze ot de ddedfrpls L
fMdteJ Hdz2! B 9' tots@ ' Hdzsfls’ ftcOoddzt dzsegts o d¢
CEdBROdH Ctdeltojlsdes’ tBtcOdats Oz ajd daf mts ¢ tc O Bz

AlR=P, i j=1r) s BEmML=/mt, ij=1r). (16)

Hyt T yofm toj Oz’ L Owd30 dzH dzls j dzind o dz' Mls 9" Hd3
sBydMmdzs o Odz! dzgdn L OMsi&' &, dFOERH jida' devs oz fildls
odisdmMsOdiz 30Odzhnd o (S OBOR T MPuzsE dev $ «
o' tetse ' Hdz Mmis BJLO' HNBSo dzts”’ tesBtslsd B Ydfm
i-sk CtdOfzskizy d2' Mis! MmMdMmMlsi &3 S sdBBOdzH, IstsB s

1 OMlsskze Odzdz? L Oftetsy sdzgso Odats”  Bj ISsH S C
ftcd C dzOH ' tesL PHIdzf -~ ' dzDB® IS Oy 4 dz ) d3d
Coi3f OGAP pte to" o dzgv i3 ' delsj s toj sOy' W dBsed { tot
JlsOdzdz ftets BtecOdz LOY' 5 MmistekzClkted ' o

' odg" B HEY] oM@ jdsisnG ts€d o d
j Clsdodz MLz s FMdfstesyJ Mz 9 Otcls' Mls:
B
te

11

"Hdzs L dzO2Isd L bkzddzz o' Hfte ' Hdz Mlis!
dy' fO&OwWk', hts t6jOd Lsobksls! t' odg

Yyomistsistsse Lo jtedzj dzdg? HEs dzd - .

ltedf fmlsd dits, 9 HBMdz' Hyze O@zZsdglzH ‘ Cvtsugkfi~0 & ds
S,i=FlnL yoOmsd Lo jtods] dede" ¢,.H 5] def L AZ/HIY Gl |
tesBtslsd ydr BdzsC' o ftod ftotsntsHY jdede yjted
odL dzOydisdf yontesddy Hts ydes BAZSC 9. UtsH

yofm d&oh dded mMSE dzOH | :

n

ti=a l‘—atc. (17)
i=1 =1
Hit TdWjClsdeded? -y®Mme dksBUsIsd i
Iy dzed s o ¢ dzOH Coydesets B zsCE i ) 4w
ftetsyd miz:
(18)

P= t/t—fl‘/afl‘

1l tod totsSH dats, dzj sBrn Hdzs otcORtsolzo Olsd h o dH

BOC d 3Odz’ delz Poj ez Cd o y!' sk odf OHEC
ZO2jWjiCldoade "j. [lyj, StdBfosljte BEHj s
Mt Clsse Odzd 2 to dP Hodzte M2d &, olg wmaflas ,dz0R 5 dzd
BdztsC ' & totsL ff SH' dzj dzgd?2 tsB jldafdzjLdets) tdfdig)tdfdavtc W R d
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¢ dzOdz' L tetsB SIsd s J cOlststedzisG ts ‘ B ¢ te
FftcOo dz' dzdg? tsBydmdzt ©8 Odz! dzts’ sjndz €d, wC
oCOL zO Isj, hts yOMmlstslsO Lo jtodzj dgdg? H s
(fo)d3ts>13cilzlsq’ f tod BidzddL det®L Y 98 d3j dz" § yYOMmilstsisd L o
dzd 3 dz' s G sls =B’ ldyeizof,. UBH' LOGCOdz dzd?2 JjWdiClkd
sBydmdzse 9 Odz! dzts™ Isjnrds’ €d ME zOH OIsd d34 :

t=foto+ft,+Dt (19)

HJDL T Wi Clsdaded? yOf tesetilsd ' d"dr BdsSC’
1" Hins Oof g=a0f,cp t' o dgv dede (19), ®GltedBO' &Bis:

t, = fofo +10f +DX, . (20)

[ jOd Liso Odz® O B ied SRiFGHh on Y ts s i © @
fod dHesBO §sSOLE' (o L dd@s H Qudz' yOdgdo ' HsdzW
odCstcdMmlsOdzdzy MEzyoOMmdets™ BYJMdzs 08 Odz! dets’ Is§

import sys import sys
ryadok = sys.argv[l] s = sys.argv[l]
ryadok = ryadok.replace (" ", "") flag = True
ryadok = ryadok.lower () s_cleaned = s.lower().replace("' ", '")
L = len (ryadok) ¢ sBepememo moEEMHY pAOEA (onTerisania)
i=a0 z_length = len(s cleaned)
for bukva in ryadok: d == s_cleaned[::—'_]

if ryadek [0] == ryadek [L-1]: for i in range(s_length / 2):

i = i+l if s cleaned[i] != s _cleaned[s length-1-i]:

if i == L: flag = False

print "YES'
else: if flag:

print "NOT® print 'YES'

else:
print 'NO'

O) yofm eod¢ sdzO B) YyOfm o d¢ tsdz0Odzd

t dMEzdiB W dE ZOH ftsceOdd L djsflsdd L o Odd
Odke sted s B d3

U slets, we htssB siIs odStstcdmlssoalz’ Is! Mw mkzy
L ® J tcdzj dzdzv Hts d3OIsted y! fORBOW IS Em' A tc" ¢
dzOo JHjdzse s 6" odzwdzsdzw (20) o dHdzts, hts, L
B Ctetsf tese tc OBz BOstedy"' , Bsy 2O fewmsoadh d
sByYydmdzt 9 Odz degsegts L OMtseBlz © 5 tOL" &9 o Gt
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SOCBY 90tls' Mis! o¢ dzOH J dzdfsAB' & d I tie@Is L 'd3" A5 to di
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Ctedlsjtc' 8 By dO odSstedMmMlssolzoOlsd y' dzgz h o
d=kDT/DC, wj oOctsod?2 CO[YDG{§tagsts' fls hodHSCT
o OtclstsMmils o' Hf s9 ' H dzfs.
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fOd" Wis*® (ytstefO®d WiHEd ¢ W dzy'h Is. " da ) .

gl Re[s JwuvsrtouvuviRr

1. JdkhCtse 1. [. sdBjtedzlsdCig.. :J g Ot s Sot8tSJ o
2. [ 02t CHYjClkdodsts] dMYtsd Lo Oddj C++. 5E
MistkClsztl d CSHifo.0" qfes fpisd GRS .

.ujte’ " dS s w. . [ sl j it * dzls df ts fLIscd@@iry detis] 7 O dz@ s te
fdlsOdzdzts jlec iy’ HeSts. 1 OH' ©OSO, [.f. [ dldsdds 1 ¢
C' ' Bjtedzj sdSd ' d&is.l.:f .1 Qi LBk BHO, 2012.

4. ¢°t 6., mosfStsWils 3., vd &sOdlsji difkshls
Ocstedk dso [ d td,5 3169 Q.

5. wdedlss ¢ 1 .., 1ryjds ¢o.¢., [ YzdzO2 . .

ejhjdd?2 ftod §HEy Pc&BOBMI dzd ff O &OLK, 2008.

6 . dlsjyjdeSts w. 1. [ BHJj dz¥ 8 Odzdzv Md Misty;dsd fis dzOo .
sfoe ' Isd ' d&OESH VSO debiy ¥y E®EOME: MijdwOn9, TR I Gzt
7. vy Mmdzjte 1. &. stsdzyj fydvw ftmbstetsj dedv /¢ Otc O dals
1. 4. uvjifmdit // | Olj k0M0pidliaOriddd ' mdMlsj dd
8. stfyduy 10BjLjuddedzy Y dlsls' L HOIsdesMlis® " odaW st
sjrndetsejdgdetss BjLG jCt5% Gtod 'R OHOflOY' T [/

20140~ Lia. 1393
9.0 j2 BOdE jiedY MOBse sM tesdL bfsH W ¢ & fiy S8UBB s 5 BOIs
10. 1 jHkEkO 1.R. CCtds®duimsow Cdejtdyglsdso.
1 0kECO d IjR3MEOM. 197 1.

11. rsecd?2 w. [., 1"HES 1., w. , vtesWddykzsc [. .
MdMmisj 3OR ' Histed 3¢ s f:tcd@uhl By dz@6 0 @Al .
dlsOlslsw dzOH' 2h &Z0O HB tJHOSCY' " 09.02

J Olsj &30Isd ydzj d3tsHj dz¥ @9 Odeblzv o jC s



~32~

[dvrfodurYL W v olmquwsftw [ [
I rsd1v{fwhuw

vrs: 338.532.64 + 330.362 + 303.725.33
g. [ . zI1(AK?

Fdrefdstéorviec wmiARW g [ A swl 1w vst oy

O dzslsOYyOW sfdetse ©  dzOQo jtajj i & &0 Isf) 90O IsBsO ¢ Ols s C
tictejfm 2desets BsH | dz¥ 0 Odadzw LdzW adaf’ QytS 1@ didq(IS O dfdi
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Hy 6y Oo dzsc OBl 9" dddr O0fjt' 9 *° L dOUJ
HisdzOt O 42z ¢. ¢ dzOdz' L tejLEd IsOIs' o BsHJ
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CdgW dzv y ' 2 dets’ Yy " tcOdz' ‘ Milsls® o9 s ' LYQABHS tS L ¢
MsOB " dz' L Oy"“ | HOO steslsCHjtcj Hdz! SMissC s * 2
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1. lttsBdzg BOISdS O HtsMmdz HY j dadaw

[ sdz HY j dgdev 8 ftesedzj Bz 2§ dls Odz ftsoow
LO2 RO Is! qpw w¢ Htotse ' Hdz L Otclz Bs' oisde' j,Is d g &R
sfmdzsez odoyjdzdz" wodhO ¢'dWdvy vwe MlsOd
CzZOMd S » jCtdsd ydts® d&OkzSd, ¢S Ykyek,sipR
COtorits, A" h jtcO, [. SBO bshts. wjtejH L Otk
"delsjtejfmt e wedn sAsfds kjkOdSkz kGLEE
LOMOH Odzlsd "’ dav dzw y' 2 dets™ ftsdz' sdSd, Mmez' H od
dzB 2h O, s. [COGK.sdjteEdzO Js. [ OdS 90, 1. dC
1. 1 StcHRr OkMO. djtejJH 9o lsydrdwdzdes WOR" 91
ZOMORY jtedH, ftwdoe jtlsOsls! dzO MisBl ko Ock
b . ltedyj dz O, {. 1 jlted € O, . SUsjtledZ B @iz daC
l Jdledy! Ssets, [. J1tejmMdzOefm! C°, 1. " HJd

wdzW dzv y* 2 dzO sj BOIsd S O ‘ SHdz ‘¥ L G
BOCtosj Cosdesdy Yydedrm L OMOH twisLoadlsClkz CtO dzd
fMisteOlj ¢’ ydesets *° OCIkdudesses WMOGk Bz &dzdg”
f OOy Isted sdzeso 58 Hdzw Wisted3szo Odzdzg? B O
T dzv Yy 2 20 MC ZOHBe O ° ®BBOOWLCwodd j dzj d
odnrn' ' Hdadr HOdzdr BSH| dz¥ 9 Odzdzv- 21s @GR f tetsddzte 10A?
HjtejH zO2B' dh (othod{tS] dzff ©C lsastlecdz © ' dzW dzw v
tojLiEzdz O3 tsLodlsSClkz Isjtejlsdyudedr L OMOF
odH"' dzdIsd sO¢ " : ftesfsLdy' w Gtotsh j 2 ; HJ
LictsMisOdzdzy MEC Y detscts  4putl finflditn) ; ( O dze tzdz! h otz
odtesBdzd gPB § hgmushinflation) SO o Odzs[lstzd 2 M.C &8 2
794].

4 zyomdz Hitsfpdz' H Y § dadaw CodaW dzv oy £ totL to
MisOlsdmlsdydzdr HOdzdr SO’ dg, hs tetsL o9 do O s
L3 dzd L dzgOyj dzdzv , b» Olslas As dap@fip fCatc ‘ndas o ts de  dastz L
LO COKOSCljtetsds Wisttdklze Odgdzy  * dz¥ dzw y* 2 dzts’
s dzdosmisj?2 tsLodlCk SSCttj Bs’ Ctd® dad IsC
OdzOdz' L . v 06, ftosojHjdd?2 J B " tod ydzd 2 Od
sCtjBIE SO dz , "EEHEOLOgo O 5! W C stetslsC sfls
LicsfMisOdzdzy tsBMW ek fsfsLdy’ ' chtsats’ &
k' &z ¢d o |cdfl’ 2 uvktjyudd , O dOt'
dzj o L dzOyJ detsfls® 2 " HeoadhilB7]. " 9 jdz@ y' dz o

[ dzv  CtOdd O did, thds Wstedlze s v, nOtOCIsj
CsteslsismMstcsCsotsdzz add3' t6° WOCIte' 9, Mt d
odzsmwisy Mkl 9" tetsLB' YydesMmls' Bk o3 =~ Odz' L d3d

We' p'HfBe HOEI! LO Ystdkzeo Oddz'C =l ik
fesfsLdy’  ctsh j2 LOddhO' k! mw § OMde ddds
ZOMdz' HECtsoatsgts LOOWLSE B ¥ 9C0O0OLOdddBd L &
CdaW dzw y' 2 dz ftetsyg md cfhcfd3 £ tOL LB d
CO dad O LOfteso OBY et s iy § 655 tc p dzdr dz v
jBjeHY jdEsdedn jCtdtsdi ¢ ftedlsteddlze s mw  te] >
Bjlstss §shdzOe dzj dzgdg" of dzdo bk sOC IR ' dagt dzv y" :
Hjty Ooded? EISlee [3, M. 14

[ sdz' HY j dadaw , ftotso j HJ dg dz® M If @dzaeeiz] Is B fipn
HJjte) Oo dzgtsG s BBicGkz dz0 CodgW dzw y -t o z 34 ) O
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fsCOLdfC' o HAE' Ctd d, 5 wsLodo Os s fw

LsBBOoOWLOdz . (' o] disy Odfdasdt slaOucdstk | diozvL ety

sO¢dn Ctc@ dz sddz odh d ds, ygdadz B dz' " d 3

LBtsodwWLOd wWC yo®g%keco o' wnw 111 [4, M. 22
I d o yj dzdgw CdgW v oy 2 dzts lsj BOIsdUsd Mwe

Hitsd3' dzlzo Odzdzv &3 ttsL 9 dIsC Iz Is j ste] Isdpy dzdzls ¢ ofdisddz
esLtesBC OB, WwWE¢' BOLE®Is' Mw dz0O odStedmlsOd
[ sfdz" HY J dzdzv , ftesojHjdei LO HBYfsB@BsesE
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ddzj tec jIsdydzd r, hs dzj ¢ Olsd o dzts u’lsLdzOuO Is1 )
ko OcsodtesBdzd S 98 (fdlssBO o OO B stels iz
CoOtls Odz' 2014 t6. Me dzOdzO 41, 95 %) ;

L d3d dzh | dzUzy | df s M csdtsy dets s dz0fnj dzj dz
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