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This aim of the article is to investigate whether the particular economic model works in the certain
economy. The Menges model was chosen. The country in which the model is tested is the USA. For
ensuring the adequacy of the model the complex analysis was applied. The authors determined
coefficients significance, the quality and contingency of R’. It was identified how the variance of
regressors explains the variance of regressant and the presence or absence of correlation between them
and the conditions of applying the OLS method in order to estimate parameters, the confidence interval
and the adequacy of the model. For the visual evidence of correlation the correlation analysis and
scatter diagram were developed.
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Formulation of the problem generally. The Menges model shows the National Income
dependence on National income of previous period and Net Investment. The problem is very
important as it explains how the main driver of economy works. The relationship between
National Income of current period and National Income of previous period is quite clear as the
National Income is the collective value and correlate with the level of life. Investment is the
main driver of the economy and adds to the nation’s capital stock. It is the most volatile
component of GDP. Gross private domestic investment includes the construction of
nonresidential structures, the production of equipment and software, private residential
construction, and changes in inventories. The bulk of gross private domestic investment goes
to the replacement of depreciated capital. Moreover, Investment represents a choice to
postpone consumption — it requires saving.
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The country which economy we have chosen is the USA. The United States of America is
the world's largest national economy, representing 22,4% of nominal global GDP and 16,6%
of global GDP (PPP). The United States' GDP was estimated to be $17,555 trillion as of
Q3 2014. The U.S. dollar is the currency most used in international transactions and is the
world's foremost reserve currency. Several countries use it as their official currency, and in
many others it is the de facto currency. The United States has mixed economy and has
maintained a stable overall GDP growth rate, a moderate unemployment rate and high levels
of research and capital investment. Its six largest trading partners are Canada, China, Mexico,
Japan, Germany and South Korea. Total public and private debt was $50,2 trillion at the end
of the first quarter of 2010, or 3,5 times GDP. In December 2013, the total of the public debt
was about 0,7 times GDP. Domestic financial assets totaled $131 trillion and domestic
financial liabilities totaled $106 trillion [1]. This work is based on analysis of the model in the
world's largest national economy.

Analysis of recent researches and publications and selection of outstanding issues.
There are too small amount of such kind of articles and Menges Model research, that is why
this work can be interested in.

The aim of the article is to investigate whether the particular economic model (Menges
model) works in the certain economy (the USA’s economy).

The main material. Specification of the model. By the first principle of specification each
economic law can be translated into mathematical language. The first step that should be done
in the context of this work is the model specification construction [2]. There are several rules,
which should be respected: the quantity of equations should be equal to the quantity of
endogenous variables (second principle), all variables should be dated (third principle), and
the equation should include disturbance term (forth principle). Constructing Menges model:

Yi=apta; Y, taydte,
E(e) =0, (1)
o(e,) = const,

where Y; — national income — it is endogenous, or depended variable; Y., — previous value
of national income, lagged exogenous variable; I, — net investment, exogenous variable;
&, — disturbance term.

Statistical data collected according to the model covers the period from 1970 to 2012. It is
enough to investigate whether the model works in the economy. For the testing if the model is
adequate the data of 2013 is taken.

For Y, I the GNI [3] expressed in US $bln was taken, Y., is the GNI of the previous period
expressed in US $bln. GNI (gross national income) is the sum of value added by all
producers — residents of the nation — plus any product taxes (minus subsidies, not included in
output), plus income received from abroad such as employee compensation/property income.

Definition of net investment [4] is the change in capital stock in an economy equals to
gross expenditure on fixed capital minus consumption of fixed capital.

Gross capital formation [5] (formerly gross domestic investment) consists of outlays on
additions to the fixed assets of the economy plus net changes in the level of inventories.
Consumption of fixed capital [6], abbreviated CFC, reflects the decline in the value of fixed
assets of enterprises, governments and owners of dwellings in the household sector.
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The next step that should be done to investigate the relationship between the variables is
the performing of correlation analysis (Y — GNI;, X; — GNI,.;, X2 — net investment), Table 1.

Table 1 — Correlation analysis [6]

Y X X>
Y 1,00
X 0,999 1,00
X> 0,87 0,86 1,00

From the Table 1 it can be seen that p = 0,999 > 0,75 and it means there is a strong positive
linear relationship between GNI; and GNI..;. There is also strong positive linear relationship
between GNI, and GNI,.;, because p = 0,87 > 0,75. Two exogenous variables — GNI,.; and net
investment are also correlated to each other with the strong positive interrelation as
p=0,86>0,75.

To get the visual evident of the positive influence of the exogenous variable onto
endogenous variable, the scatter diagrams are need to be constructed, Figure 1 and Figure 2.
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Figure 1 — Scatter diagram: the dependence National Income on the National Income of
the previous period [6]

v=0,97x-155,4,
e @
R°=0,998.
In this model 99,8% of GNI,.; Variance describes the Variance of GNIt.
y=10,62x-17,24,
g G)
R =0,77.
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Figure 2 — Scatter diagram: the dependence National Income on the Net Investment of
the previous period [6]

In this model 77% of GNI,.; Variance describes the Variance of GNIt.
Estimated form of the model can be constructed:

( g TAIZ 097 069
| T (49,25 (0,0D) (0,15 ' (161,47),

] (150 175,55] [4,74] @)
| R?=0,999 F=17033,92 F crit=3,24 tcrit=2,71.

\ df,=39  df,=2

To estimate the chosen model the regression analysis should be formed. To make
regression analysis we use Data Analysis in Excel.

Numbers in the round brackets represent standard deviation of each coefficient. Numbers
in square brackets represent ¢-statistic. df represents the decrease of freedom, a represents the
probability of mistake. E(e,) represents the average mean of residuals. Coefficient 0,97 means
that increase of GNI,.; by $US 1 bln will increase GNI; by $US 0,97 bln. Coefficient 0,69
means that the increase of Net Investment by $US1 bln will increase GNI, by $US 0,69 bln.

To estimate our model we should carry out few tests. To begin with, we have to make
t-test to check the significance of chosen coefficients. Using the Excel formula
“CTBIOJPACIIOBP” we calculate ¢ critical under probability of mistake 5% and decrease of
freedom df;=39 (Number of observations — number of estimated parameters).

After performing the calculation we get that in our case t-critical equals to 2,71.
If [¢|>¢ crit then coefficient is significant. Now, we compare ¢-statistics and t-critical: t-
statistics for ag (1,51) <t crit (2,71) — then ay is not significant. (¢-critical was also calculated
for probabilities of mistakes equal to 0,01 (2,02) and 0,1 (1,68) — a is not significant anyway):

T-statistics for a; 75,55> t crit(2,71) — it means that a; is significant;

T-statistics for a, (4,74) > t crit (2,71) — it means that a; is significant.
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The next step is to perform R*-test. R’ is equal to 0,999 and it shows that 99% of variation
of GNI, is explained by variation of GNI.; and I,, as R’ leads to 1. In another words the
variation of y of the model is well described by y-s of the model.

Finally, the F-test should be made to see whether quality of specification of the chosen
model is high or low and whether R? is random or not. Using the formula “F.OBP.ITX” in
Excel F-critical is calculated under probability of mistake 5% and df>=2 (number of
regressors), df;=39 (number of observations-number of variables). F critical=3,24.

IfF critical < F then R?is not random and quality of specification is high.

F critical (5,14) < F (17033,92) — then R’ is not random and quality of specification
is high.

Goldfeld-Quandt test. To investigate if the residuals are homoscedastic or heteroscedastic
the Goldfeld-Quandt test should be done.

What should be known first is whether expectation of residuals is equal to zero.
To calculate the average of residuals the formula “CP3HAY” at the table of residual output
should be applied, it equals to E(ex)=-1-10"2.

Secondly, the initial data should be sorted in ascending order. To make it be possible the
absolute value of X; and X should be calculated and summed (ABS = ABS(X) + ABS(X>))
and then sort data by this parameter. To perform GQ-test data should be divided into two
equal parts and then a regression analysis for each part should be done. After that,
GQ constant and 1/GQ should be calculated (Dividing SS of the regression analysis of the first
part by SS of the regression analysis of the second part) and then compared with F-critical
GQ [7].

If GQ < F critical GQ and 1/GQ < F critical GQ then residuals are homoscedastic, if one
of conditions does not accomplish-it is heteroscedastic.

GO (0,23)<Fcrit(2,22),

GLQ (4,29)>F crit (2,22). ®

It means, that residuals are heteroscedastic and the method of ordinary square cannot be
used in order to estimate parameters of the model. The valuations lose the feature of accuracy,
the third condition of Gauss-Markov theorem is not performed [8].

Durbin-Watson test. The next step is to perform Durbin-Watson test to check if there
exists correlation between residuals.

If DW is in the interval between 0 and d; or 4-d; and 4 then there is a correlation between
residuals and the method of OLS cannot be used, the valuation lose the accuracy.

If DW is in the interval between d; and d, or 4-d, and 4-d; then the valuation is in the
ambiguity area and the conclusion about the residuals correlation cannot be made.

If DW is in the interval between d, and 4-d,, then there is no correlation between residuals.

To calculate DW constant this formula should be used:

Jlere.)

DW=="—5"—=1,33. 6
3o (6)

The number of parameters equals to 2, the number of observations equals to 41, the level
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of significance equals to 5%. Using table of values for Durbin-Watson criteria the values
dI=1,39 and du=1,6 are found. The next step is to construct the interval (Table 2).

Table 2 — Test of Durbin-Watson under the level of significance equals to 5% [9]

0 dl du 2 4'du 4'd1 4
0 1,4 1,6 2 2,4 2,6 4

In this particular case DW (1,33) is in the interval between O and d; then there is a
correlation between residuals. This means that the method of OLS cannot be used, the
valuation lose the accuracy.

The step that can improve the situation is to widen the interval by changing the level of
significance to be equal to 1% (Table 3).

Table 3 — Test of Durbin-Watson under the level of significance equals to 1% [9]

0 dl du 2 4'du 4'd1 4
0 1,2 1,4 2 2,6 2,8 4

In this particular case the valuation is in the ambiguity area and the conclusion about the
residuals correlation cannot be made.

Confidence interval and adequacy of the model. Finally, the adequacy of our model should
be estimated. For this purpose the adequacy interval should be constructed, by following
formula:

(’Y'tcr[t 'a;’)\q_tcrit 'a)’ (7)

where Y — estimated Y for the next period; ¢-critical — is taken from t-test; o — standard
deviation of the model.

To estimate GNI, for 2013 we use coefficients ay, a; and @ and values X; and X>:

Y =ag+a; X, +a,- X,= 16725 81.

Now confidence interval can be constructed:

(?-tcm-a;?-irtcm-a):(l6367,79; 17083,83).

If estimated GPt belongs to the confidence then with probability 95% of the model is
adequate.

The GNI29;3=17057,5; so it is penetrated into confidence interval.

Conclusion and directions of feather researches. After all the research the conclusion
that the Menges model works in the economy of US is done.

The model is adequate instead of some tests have not been passed. T-test haven’t been
passed only for ay, so it means that only this free member is not significant, F-test have been
passed, so it means that R? is not random and quality of specification is high. R*test showed
that variation of GNI almost perfectly (99,9%) is described by the variation of regressors. The
autocorrelation of residuals or its absence can not be stated because by the test of
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Durbin-Watson, it came to be in the area of ambiguity. GQ-test was not passed, it means that
the method of OLS can not be used and that residuals are heteroscedastic, the valuations lose
the feature of accuracy, the third condition of Gauss-Markov theorem is not performed. It can
occur because of some important variable was not included in the model, or because of only
one equation of the whole system of Menges equations was taken instead of all the system.
Nevertheless, it can be treated if lagged variables will be included. And the statement that the
Menges model is suitable for this particular country is the absolute truth because the predicted
value satisfy the confidence interval, even taken in account the difficult foreign economic
situation dealed with.
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Mopesanr Menreca Ha npukiaaji ekonomikn CIIA

Mema cmammi noasieac 8 00CiOdNCenHi MO20, YU NPAYIOE KOHKPEMHA eKOHOMIUHA MOOelb 8 YMOBAX
nesnoi exonomixu. /nsa yvo2o 6yaa obpamna modenv Meneeca. Kpaina, y axiil nepegipsiemvcsa mooens —
CLIA. JIns 3abe3nevenns adekeamuocmi mooeni 0y8 3acmocosanuii Komniekchuil ananis. Y pamxax
Q0CTiOdNCEHHS ABMOPU BUSHAUAIOMb KODiyieHMIL 3HAYYUOCHI, AKOCE Ma 6URAOK08OCH noxasHuxa R°.
byno ecmanosneno, ax pisnuys peepecopieé NoACHIOE Oucnepciio pespecanma i npucymuicmes abo
giocymuicmy Kopenayii mioc nHumu. Becmanoeneno, 3a AKux ymoe 3acmocy@amHs mMemooy HauMeHUuUx
Keéaopamie 015 OYIiHKU napamempie € oopeuHum. Busnaueno oosipuuil inmepean, 3a K020 MoOelb €
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auaniz, ma no6y0o8aro diaspamy po3cito8anHs.

KrrouoBi cmoBa: Momenp MeHreca, ameKBaTHICT Mopeni, f-tect, R°-tect, F-tect, GQ-tecr,
DW-tect, noBipunii intepBai, ekonomika CIIIA.
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Mopess Menreca Ha npuMepe 3xonomuku CIIA

Llenv cmamovu 3axmouaemcsa 8 ucciedo8aHuu mo2o, pabomaem Ju KOHKPEMHAsT IKOHOMUYECKAs
MoOenb 8 YCloBUAX onpedeneHHoll dKoHomuku. /s amozo bvina gvibpana moodenvs Menzeca. Cmpana, 6
Komopoti nposepsiemcsa moodenv — CLIA. [na obecneuenus adexsamuocmu mooenu Obll UCHONBIOBAH
KomnaekcHulll ananu3. B pamkax uccnedosanus asmopvl onpedensaom Kodp@uyuenmul 3HAYUMOCTU,
kauecmsa u cryuatimocmu nokazamens R’. Bvino ycmarnosieno, Kak pasHuya peepeccopos obvacHsen
oucnepcuio pespeccanma u NPUCYmcmeue uiu omcymcmesue Koppensyuu mexcoy numu. Onpedeneno,
npu KaKux ycio8usx UCNONb308aHUe MEMo0d HAUMEHbUUX K8AOpamos O/ OYeHKU napamempos ecimb
ymecmuwim. Paccuuman 0ogepumenvhbviil unmepsean, npu KOMopom Mooens aenaemcs adekeamuou. J{ns
BU3VANLHO20 NOOMBEPICOEHUSI NOTYHEHHBIX Pe3)yIbmamos Obll npogedeH KOppelayUuoHHbIN aHanu3, U
nocmpoeHo Ouazpammy pacceudanus.
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