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Abstract: In this study, we investigate the question of whether monetarist or
Keynesian policies were more effective on GDP growth in Turkey. To this aim, we
employ the St. Louis model and examine the statistical significance of the estimated
parameters. The effects of changes in money supply or government expenditures on
GDP growth are not only limited to the current period but might continue over time as
well. Hence, we also include the lagged values of the explanatory variables in the
model. The estimation period covers the 1981 — 2008 period. The model is estimated
by OLS and captures the accumulated effects of the changes in the narrow and wide
definitons of money supply (M1 and M2) and government expenditures on the growth
of nominal GDP growth. These estimates correspond to the total or distributed lag
multipliers for monetary and fiscal policies. The former is not found to be statistically
significant whereas the latter is statistically significant. These findings indicate that
Keynesian policies based on expansionary fiscal policy via increased government
expenditures had more influence on GDP growth in Turkey than the monetarist
approach. These results also reflect the various governments’ populist approaches for
political purposes. Overall, we find that the St. Louis equation approach is a valid and
applicable model in the Turkish case.
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HOMMHAJIEH BBII 1 U350P HA MAKPOUKOHOMMNYECKATA
MHNOJIMTUKA: MOIAEJBT CEMHT JIYUC
Jlon. n1-p Heaum AuxkmMen
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Pe3ome: B nacrosimata pazpaboTka ce ThpCH OTTOBOpP Ha CIETHHS BBIIPOC:
Monetapuctkata win KeliHCHaHCKaTa MOJIMTHKA € TT0-e(EeKTUBHA TIPH HACTHITHIIUTE
npomMenn B HomuHanHusg bBBII B Typuma? IlporHosupaiiku mnapameTpuTe Ha
ch3aaaeHuAT 3a Ta3u nen moxaen CeuHt Jlywc, € u3cinenBaHa cTaTUCTHYECKaTa
3HAYMMOCT Ha MOJYYEHUTE pe3ysTartu. Bb3aeicTBueTo Ha mpoMsiHaTa Ha MapUYHOTO
npeayiaraHe Wik myosudHute pasxoan Bbpxy BBII He € MoMeHTHO, a Bapupa BBHB
Bpemeto. [lopaau Ta3u npudnHa, B MOJieNa ca BKJIIOYCHH U 3a0aBEHUTE CTOWHOCTH Ha
OOSICHUTETHUTE TPOMEHJIMBH. 3a U3rOTBSIHE Ha MoOJela ca M3MO0J3BaHU
XpOHOJIOTUYHUTE JaHHH, oOxBamiamy mnepuoma 1981 — 2008r. PesyararsT oT
MPOTHO3MPAHETO € OIEHEH 4Ype3 M3MoJi3BaHeTo Ha Mmertona OLS, B TeceH um mmpok
CMHUCHI, Ha 0a3a KyMyJaTUBHOTO BB3JCHCTBUEC HA MPOMEHUTE, HACTHIUIN B
napuyHoTo mnpemprarane (M1 m M2) um nyOnauvHHWTE pa3xoad BBPXY phCTa Ha
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HoMmuHanHus BBII. OTHOCHO mapuyHOTO MpeasaraHe U MyOJIMYHHUTE PA3XOH, TE3H
CTOMHOCTM C€a M3YUCIEHUM JUPEKTHO WIM 4Ype3 MpojaraHe Ha 3a0aBeHO
pasnpenenenue. OT cTaTUCTHUYECKA IJI€IHA TOYKA, I'bPBOTO OT TSAX HE € 3HAYUMO, HO
BTOPOTO € OT 3HaueHue. IlomyyenuTe pe3ynratu HaBeXxaaT KbM U3BOJA, 4€ B Typuus,
npe3 MOo-AbJIbI MEpPUOa OT BpeMe, mno-epexTuBHa € KeiHcnaHCKaTa NOJIUTHKA
(punancoBa monMTHKAa Ha Oa3a yBelWYaBaHE Ha NYOJUYHUTE pa3Xxoau), a HE
NOJIUTUKAaTa Ha TMapuyHo mnpemiarane (Monerapuctkoro craHoBuuie). Tosa
IIOJIO)KEHHE, B CBINOTO BpEME M3ACHABA M IPUIOKECHUTE C IOJIUTHYECKH LENH
NOMYJIUCTKU IMOAXOIM OT CTpaHa Ha IpaBuTencTBaTa. CTaBa SICHO, Y€ MOJEIBT €
NOAXOAI] U MOXKe Ja ce mpuiiara B Typuus.

KmwouoBun aymu: BBII (bpyren Bwerpemen Ilpoaykr), Ilapuuno
npemioxenue, [lyonuuan pasxonu, Ilapuyna(®@uckanna) monutuka, MomenpT Ha
Ceiint Jlync, Hali-mankurte KBajpatu, 1o pej.

JEL: E5, E6, G5

1.INTRODUCTION

There are certain measurements for determining a society's prosperity level.
But, the preferred measurement is the total annual production of goods and services.
These are also referred to as economic outputs. In a given country or at others, the
Gross National Product(GNP) consists of total output accrued in a year by the citizens
of that country through the use of capabilities such as land, labour, capital and
entrepreneurial talent(L.Brue and R.McConnel, 1996: 120). The end products,
services produced within a certain year and boundaries of a given country, and valued
according to the market prices of that year is referred to as nominal Gross Domestic
Product(GDP). Stated differently, expression of goods and services produced in a year
through prices current is called the nominal national income, and is calculated on the
basis of GNP and GDP as follows( Unsal, 2005: 52 -53):

GNP = GDP + Contributions made by citizens to other countries’ production -
Contributions made by citizens of other countries to the subject country.

Through equivalent factored incomes, it can also be calculated as:

GNP = GDP + Factored incomes obtained from abroad by national production
factors — Factored incomes accrued within the country by foreign production factors.

Can growth rate variations in Nominal Gross National Product be explained by
changes  occurring in  the money  supply(Monetary) or  public
expenditures(Keynesian)? Put differently, were monetary or Keynesian policies more
effective on variations in nominal GNP? Undoubtedly, it is not simple to answer this
question since macroeconomics to be applied also changes according to the economic
structure of countries. An implementation successful in one country may result
differently in another country.

This research attempts to interpret on the basis of St. Louis model analysis
results the question: which policy measures concerning nominal GNP changes are
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more effective and whether monetary or Keynesian policies have been more
influential on GNP in Turkey?

2. LITERATURE

Altough there are numerous theoretical and applied studies for the explanation
of macroeconomic events, empirical studies measuring the effects of Monetarist or
Keynesian policies on nominal GNP variations are limited. It is easier to understand
through the findings obtained from St. Louis model application which of these two
alternative policies are more effective on nominal GNP.

Origins of St. Louis model are based on the studies of Anderson and
Jordan(1968). Their study was motivated by the studies of Ando&Modigliani(1965)
and Friedman & Meiselman(1965). Friedman&Meiselman provided several advance
critique on suspected points concerning independent government expenditures, and
that reliable variables in a regression equation were inherent and reverse causation
relationship was possible. Later, Anderson&Jordan conducted studies on financial
expenditures in case of full employment and reduction of taxes, external problems and
possible problems resulting fom causality relationship.

This model, referred to in literature as "The St. Louis” Model, was developed
by Leonall C. Anderson and Keith M.Carlson(1970: 7-25). This nested model
implementation has the form of a famous model foreseen and established by
monetaristicly inclined St.Louis Federal Reserve Bank, USA. With the "St.Louis
Model" first developed by Keith M. Carlson (1978), USA findings for the period from
1953-1 to 1976-1V were obtained with respect to superiority of one model over the
other. When the cumulative effects on Y of money supply(M1) in period t and public
expenditures are compared, the thesis of monetarists arguing that money supply
variations are determinant in nominal GNP changes have been found statistically
meaningful.

After the studies in the USA, Batten and Hafer(1983) expanded the analysis
and used the St. Louis equation for tri-monthly period data covering 6 countries:
Canada, France, Germany, Japan, England and USA. Before combining the data they
applied basic tests according to the countries. Additionally, they made two
modifications in the details of standard St.Louis model. First they strengthened the
usability of measurable financial variables which were non-adjustable for reliable
periods. Secondly, perhaps other countries were in deficit during a stagnant economy
after the USA. They incorporated in the model worthwhile data obtained for each
country with the exception of the USA and Japan, and export as a reliable variable.
Today, data obtainable on financial expenditures in case of full employment and taxes
are calculated and published by OECD. Tri-monthly data were used in St. Louis
equation generally in the old studies.

Miller&Russek(2003), in their study titled “Short term growth and major
financial adjustment relationships under alternative financial policy management"”,
used “Consumption equation”, “Growth Accounting equation” models and also
applied the St Louis equation as an alternative model. Authors, through the use of
data from 20 OECD countries, analyzed with three different regression methods the
effects of financial variables on economic activity. These three models include the
fixed panel estimate of St.Louis equation. This study which measures the nonvariable
effect of constant growth accounting panel estimate is similar to the studies of
Revine&Renelt(1991). This study also carries similar characteristics to the study of
Miller&Russek(1997) titled “Financial Structures and Economic Growth:
International Proofs".
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Empirical studies utilizing St.Louis model in Turkey are very limited. Nur
Keyder (2005) has explained the St.Louis model theoretically in “Money Theory-
Policy-Application” but did not conduct an applied study. The first study in this area
is by Nedim Dikmen (2006) titled “Nominal GNP and Policy Preference: St. Louis
Model Application”. In this study the effectiveness of monetarist and Keynesian
policies on nominal GNP have been measured with St.Louis model estimate. But, lack
of data used in the analysis and in particular, changes made in economic policy after
2002 necessitated a more comprehensive study in this area. 1981-2008 period data
have been used. St.Louis model estimate results will enable better understanding of
economic policy changes and preferences, and fill an important gap in this area.

3. MACROECONOMIC THEORY
3.1 Contemporary Economic Thought and Policies

There are different theories in the application of economic policies such as
Classic, Neo-Classic, Keynesian, Monetarism, Rational Expectations and Supply Side
Economics. These contemporary thought schools offer alternative solution
suggestions through analysis of economic problems form different perspectives.
Consequently, macroeconomic general balance theories provide different results in
terms of economic sizes.

3.1.1 Classical Economic Thought

Classical theory rooted in 1770s cover the first systematic efforts in explaining
fundamental macroeconomic variables such as national income, general price levels,
employment, consumption, savings and investment. Foundations of classical
economic thought were laid by Adam Smith(1723-1790). Classical theory argues that
the state should not intervene in economic life and it proposes the use of monetary
policy vehicles should intervention becomes necessary to eliminate temporary
imbalances. According to classicists, the main condition which balances the economy
is competition. If a fully competitive environment is provided in an economy,
operation of the free market mechanism will automatically enable balance. For this
reason, the "let them do-let them pass™ philosophy is applied. Classical economists
rely on individualized gain and rational behaviour. Individual gain is in the interest of
the society(Ozgiiven, 1997: 91). Thus, individual gain is the engine of all economic
activity. While people are engaged in the pursuit of self-gain, an invisible hand draws
them to also provide for the general benefit. Money and price mechanism is an
example of this. Adam Smith saw capital accumulation as the condition of economic
development. In brief, classicists defend the concept of "each supply creates its own
demand" and money does not have any significance even for the short term in terms
of total demand. In other words, they claim that level of employment will not have a
problem requiring intervention of the State. According to classicist economists, if full
competition rules are in effect then state intervention with monetary and financial
policies are not required. Conversely, if insufficient competition rules are in effect
then state intervention with monetary and financial policies (Bocutuglu, 2011:15).
However, beginning with the first quarter of 20th century, the economic balance
advanced by classicists suffered, and with increasing imbalances as well as changes in
the concept of social state, caused the modification of classic-liberal economic
thought and increased intervention of the State in economy. The economic crisis
which began in the USA during 2008 and became global, renewed the questioning of
capitalism and pushed the understanding of social state to the forefront.
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3.1.2 Neo-Classic View

1870s onward, Marginalism, which can be considered a revision of Classic
view, was put forward. Also called the Neo-Classic thought, this theory pushed the
supply and cost issues to the background and brought the consumption, demand and
benefit concepts to the foreground. Marginalists have conducted much analysis of the
behaviour of small decision units such as producers and consumers. Thus, while
macroeconomic approach advanced by Classicists was being preserved the
microeconomic issues came to forefront.

3.1.3 Keynesian Theory

Up until the Great Depression, nearly everywhere around the world, the
classical thought and let them do political view was in effect. While the classic
economic thought was reversed by John Maynard Keynes' (1891-1947) study titled
"General Theory of Employment, Interest and Money" published in 1936, the
foundation of macroeconomic theories were laid. Behind the analysis developed by
Keynes in General Theory were the shortcomings of Neoclasssic model's ability to
explain how the world operated and its inadequacy after 1929 world economic
depression. In short, economists and politicians lost faith in classical theory when
faced with the situation after the great depression, and economists were engaged in
search of an alternative model which could explain the depression. In this respect,
Keynes' General Theory was the best analysis which explained the depression and
tabled the ways out of the crisis. In contrast with Classic and Neoclassic thought, the
Keynesian theory argues that the balance reached by the economy will not always be
the desired one, imbalance situations such unemployment, inflation and stagnation
could be frequent, such situations could not be overcome by the economy itself, and
therefore the State's intervention with the economic life is inescapable. When the
State intends to intervene, it must initially use financial policy vehicles followed by
monetary policy vehicles(Karakayali, 2002: 282). Keynesian economics defends that
prosperity level can be raised by the use of policies, mainly money, finance and
credit, foreign trade, commerce, indirect controls, and government
entrepreneurship(Aktan, 1990: 211).

The Keynesian theory which was widely accepted after the 1929 world
economic crisis and viewed as revolutionary was questioned due to economic
developments after the 2nd World war, and the theory was totally inadequate in the
face of stagflation which began in the 1960s and became concrete in 1974 world
petroleum crisis. Because, two events argued to have opposing relationship by Keynes
and unforeseen to coexist, namely inflation and unemployment, were experienced
jointly(Ocal, 1989: 236). Altough Keynesian models were severely criticised after
1960s, his views even today are central to many arguments.

3.1.4 Monetarism

As an alternative to these two macroeconomic approaches, the monetarist
approach(Monetarist view) was proposed by Milton Friedman, a Nobel laureate
professor of Chicago University. The M.Friedman thought labelled as Monetarism in
1968 by Karl Brunner who explained the effect of money on economic activities
within the context of a mechanism different from the I1S-LM model of the General
Theory. According to economists defending this view, the real reason of instabilities
in the economy are the monetary policies arbitrarily implemented by the
governments. Increase in the money supply should be as much as the increase in
national income. According to the Monetarist thought, in order to reach a certain a
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growth rate and to provide direction for the growth in pursuant years, inrease in
money and credit amounts is aimed. Monetarists desire to increase the money volume
without due consideration of inelasticity of supply. Volume of money is expanded
either by the Central Bank or by special credit institutions. When required, special
credit institutions obtain the support of the Central Bank(Ozgiiven, 1988: 171). For
Friedman, economic instability is an event related to changes in the money supply
amount and arises from the intervention of State and banks in the economic system. In
this conjunct model developed by Milton Friedman, money supply is the determinant
in national cash income, cash payments, their change limits and prices. Money supply
affects with some delay the cash expenditure, income and prices. Although money
supply is variable, the function of money demand is stable. Money supply is an
external effect on the economic system. Changes with the effect of State and banking
system, and is independent of price and cash income variations. The money supply
variation limit takes place prior to conjucture waves. Prior to peaking of general
business life, money supply variation limit peaks. It dips prior to the leveling off of
business life at the lowest point. The degree of periodic changes in cash income are
more severe than the money volume. If this is the case then "money multiplier" can be
mentioned: “Money Multiplier” is defined as the relative variation in relative
income/relative money supply"(Kazgan, 2000: 255-258).

This new theory, unlike the classic theory or Keynesian theory, does not yet
have a specific framework including all markets(labour, goods and money markets).
What is more interesting, while Keynesian in regard of many subjects, it approaches
the Classic theory in some respects( such as importance of money, stable speed of
money changing hands, determination of consumption expenditures by money supply,
increase of money supply causing price increases)(Savas, 1982: 159). Even so,
Monetarists have criticisized the Classic Amount Theory from some angles.
According to the Monetarists, in the Classical Amount Theory formula expressed as
MV=PT, the money circulation speed(V) is not constant and is a stable function of
certain variables. The effect of money supply on nominal GNP materializes with
portfolio sized changes present in money demand function(Siir, 1981: 373-374).
Monetarism developed by Friedman’s analyses is also known as the "Modern Amount
Theory"(see Vane and Thompson, 1979; Greenhut and Stewart, 1983 ). According to
Monetarists, in order to survive economic crisis periods, increasing public
expenditure by printing money paves the way for increase in inflation. For this reason,
in order to overcome the crisis, the inflation must first be stopped. After the control
of inflation, the economy will itself enter a process of revival(Pehlivan, 2008: 53).

3.1.5 Theory of Rational Expectations

Rational Expectations Theory has been first advanced by J.Muth in 1961.
Muth, in his article titled “Rational Expectations and Price Movements Theory”,
explained that economic units possess rational expectations during inflationary
periods(Muth, 1961: 315-335). In 1970s, this theory further developed by R. Lucas,
T. Sargent, N. Wallace and Robert Barro has formed an important stage in economic
analyses (see Lucas and Rapping (1969); Sargent (1976); Kantor(1979)). In rational
expectations theory, reflections of future expectations on economy have been
included in the analysis. According to new classic economists, people take optimal
decisions by using all existing information. In the Rational Expectations Theory, the
future expectations of decision units in view of policies and the assumption that they
will immediately react is at the forefront. So much so that according to this theory,
governments' desire to affect changes on the employement and national income by
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applying decisions concerning money supply, expenditures and taxes can be rendered
ineffective by the assumptions and, based on these assumptions, the reactions of
households and companies(Dinler, 1995: 282).

3.1.6 Supply Side Economics

American economist Milton Friedman is the pioneer of supply side economics.
This thought is a new view oriented toward renewed importance and reinclusion of
classical economy understanding in the agenda. Supply side economic policies
generally involve reduction of public sector share in the economy, limitation of
expenditures for fighting inflation and tight monetary policy measures. Supply side
economy has been applied by the US president Reagan and British prime minister
Thatcher in the 1980s. Supply side economic policies which put production related
measures at the forefront are also known as “Reaganomics” or “Thatcherism”.
According to supply side economists, most problems such as unemployment, growth
inflation and balance of payments are related to the supply side of the economy.
Majority of the supply side economics involve market oriented policies such as
downsizing of public sector, reduction of public expenditure, tax reductions to
incentivize production, weakening of labour unions, privatization, liberalization, free
trade and capital movements(Parasiz, 1996: 14). In short, for revival in supply side
economics, production must be encouraged.

As seen, for increasing total demand following the 1929 great crisis,
Keynesian thoughts which defended increase in public expenditures have lost their
importance from 1980 onward and were replaced by views oriented toward limitation
of public expenditures in 1990s.

3.2 Keynesian Theory and Policy Determination

J.M.Keynes’ thoughts found in the General Theory turned upside down the
thoretical basis and basic principles of traditional Classic and Neo-Classic concept of
"self-construed employment balance”. New concepts and analysis techniques brought
by Keynes to the theory of economics created new horizons for the theory of
economics and econometrics in latter periods.

Keynesian system, from an analytic perspective, basically emphasizes two
points: @) In the IS-LM model, economy can not self-balance in full employement.
Possibility of balance is a special situation. There may be insufficient employment
levels and balance points. b) Balancing of economy in full employment requires
financial policies in the event monetary policy becomes inadequate under certain
conditions. In this regard there are two alternative applicable policies: monetary
policy and financial policy, as shown in Figure-1.
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Figure 1: Keynesian Balance and Policy Selection

In Figure-1, economy is in balance at Do the intersection of IS-LM curves.
Do( 10 =Y ) balance point, shows the Y product plane in insufficient employment. In
order to carry the economy to Y full employement product plane, one of the two
alternative policies is to force the IS curve to the right in a way to cross the D; point
by following expansionist finance policy. The second way of moving economy to full
employment is to force the LM curve to the right in a way to cross the D, point by
following expansionist monetary policy. Although the effects of Figure-1 depicted
alternative policies on GNP are identical, their effects on public and private sector
will be different. Finance policy causes a reduction of dynamism and an increase of
public sector share-weight in the economy.

In contrast, the monetary policy, as opposed to finance policy, through
lowering of interest rate and increasing of investments, on the one hand raises
business sector share-weight in the economy and on the other, speeds up economic
growth(Unsal, 2005: 228-229). For this reason, growth based on private sector prefers
monetary policy, and Statism based growth in lieu of market mechanism prefers
finance policy.

3.3 Money and Nominal GNP Relationship According to Monetarist View

According to Monetarist theory, the parameters determining the relationship
between money supply and GNP show different characteristics depending on
recession and full employment status of the economy. In a narrower sense monetarism
implies that the money supply amount is the most influential variable on the nominal
GNP, and in a wider sense, it could be said that monetary approach includes a series
of fundamental key propositions. According to American economist Milton Friedman,
although not absolute, there is a relationship between the growth rate in money supply
and nominal income growth rate. On the average, increase in the money supply
affects nominal incomes within 6 to 9 months.

E-Journal “Dialogue”, 2012, 4



36

Nedim Dikmen

Y
Ar Money Supply

Y2 Money Demand: k. Y

Y balance
Y1
» Money Supply and
0 Demand

M

Figure 2: Money Supply at the Balanced Income Level

If the money supply is increased during the economic recession period then
expenditures, employment and real production also rises. If the economy is at balance
in full employment situation, then, the increase in GNP due to risen money supply
will be a nominal increase affecting the general price levels.

According to Monetarists, the expenditures for real goods and services
increases the GNP up to a certain point. Thus the relationship between the money
supply and GNP will be same with the one prior to Central Bank's increase of the
money supply. In this relationship assessed according to the money circulation speed,
when the GNP reaches a point equal to its initial rate, people will hold the increased
money supply only as a tool of exchange and hence expenditures will reach Y balance
position at a certain level.

In Figure-2, at the intersection of money supply and money demand, the
balanced income level is formed. If the money in the hands of people is less than the
desired(Y ;) then expenditures will decrease and the income will drop to Y balance
position. If the money on hands is higher than the desired then expenditures will
increase and income will rise to Y balance position. In the event when people have
more money than the expected, this will increase the expenditures until money supply
and money demand equality is reached.

Y
<4
Ya2 Money Demand: k. Y
Ya
—>
» M, My
0
M, M,

Figure 3: Increase of Money Supply

Money demand is expressed as a simple ratio(k.Y) of income. If income is
expressed as multiple of money supply, the amount of money demanded will be equal
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to money supplied(Figure-3)(Karakayali age., 2002: 294). According to the modern
theory, acceptance of money circulation speed as constant is the basic characteristic
which equates the increases in money supply and money demand.

4. ECONOMETRIC THEORY AND METHODOLOGY

St. Louis model can be easily used in the measurement of short term
interactions between money supply, public expenditures, prices, production and
unemployment. Purpose of the model is to shed light on stability policies by
measuring the potential effect of monetary expansion on total expenditures in addition
to providing information on how monetary and finance policy parameters affect
economic activity through which strategic variables (Keyder, 2005: 423).

The effect of a unit change in money supply or public expenditure on nominal
GNP is not momentary and spreads over time. The St.Louis model formed for this
purpose is one of the examples with delay distribution. In order to determine whether
Nominal GNP variations can be explained either by changes in the money
supply(monetarism) or public expenditures(Keynesian), two model types below have
been developed(Gujarati, 1999: 489-500):

AY,=a+ MM, + BAM,, , + B,AM, , + BLAM , 5 +....... + B AM,, ; +U,

K
=a+ ZﬂiAMlt—i + Uy,
i-0

16
AY,;=a+ By AMy + BIAM, , + B,AM 5 + BAM 5 + .. + B AM,, ; +Uy,

Kk
=a+ ZﬂiAM ot T Uy
i=0
AY,=y + AL AE, + LAE, | + L, AE, , + L,AE,  +........ + A, AE,_, +U,,
) &
=7+ Y LAE ; +Uy
i=0
©)
Here, AY (= Nominal GNP growth rate in period t
AM 1 =money supply(in M1) growth rate in period t

AMy = money supply(in M) growth rate in period t

AE; = growth rate of public expenditure at full or high employment
level in period t

These models are k period, finite and delay distributed. Bo and Ao coeficients
in models (1), (2) and (3) are known as short term or effect multiplier, and expresses
the change in mean value of Y against unit change in M and E for the same period. If
changes in M and E are kept the same, (Bo + B1) and (Ao + A1), also (Bo + B1 + B2)
and (Ao + A1+ A2) values in the next period explain the variation in mean value of Y
for the next period in both models. These partial sums are referred to as interim period
or interim multipliers. Finally, at the end of k period, becomes:
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Zk:ﬂi =Bo+BrtPot..... ¥ Pk=P

(4)

K

Zﬂi=7uo+7u1+7u2+ ....... + A=A
i-0

()

and for both models, providing that  and A sum exists, it is defined as long term or
delay distributed multiplier. Model's "standardized™ B; and A; sum is calculated with

the formula " - Bi/ Z Bi ve A =Ai/ Z i and these values provide the total or long-

term effect ratio occurring in a certain period.

In regression models formed with the use of time series, if the model
descriptive variables include the current and delayed(past) values, then this is referred
to as distributed delay model(Gujarati, 1999: 584). When model-specific estimated
descriptive variables M; and E; of delay distributed models are assumed as
improbable(or, at least as unrelated to u; distortion then M1 M, and E1 Et.», inthe
model and others that follow are also improbable. If that is the case, ordinary least
squares method in principle can be applied to the St.Louis model.

Since it is difficult to select either of competing models, they are combined as
follows:

k k

AY=p+ ZﬂiAM i T zﬂ“iAEt—i + Uy,
i=0 i=0

(6)

Resulting model is the famous nested model formed and foreseen by the
monetarist St.Louis Reserve Bank(Gujarati, 1999:489). Effect of nominal GNP on
growth rate for the period of 1953-1to 1976-1V in the USA has been investigated with
this model(M.Carlson, 1978: 17-18).

When estimating distributed delay models progress is made in stages,
regressions are obtained first of Y; to My, later of Y; to M; and M4, then of Y, to
M:, M1 and M., and so it continues. Similarly, same is applied to the descriptive E;
variable. This step by step progress stops when the coefficients of delayed variables
become statistically meaningless and/or when at least one variable coefficient sign
changes from positive to negative or vice versa(Alt 1942: 113-129). If in period t the
growth rate of nominal GNP is non-dependent variable AM; effective on dependent
variable AY then S; parameter's, otherwise the A; coefficients of AE; variable should
be statistically meaningful. Thus, in this nested model, the correct model explaining
the dependent variable is decided. In particular, in determining the effect of
competing descriptive variables on the dependent variable, even though the artificially
nested model has no economic meaning, is helpful in the identification of influential
variable from analysis perspective.

In this study an analysis, for determining which of the monetarist or Keynesian
policies are more effective on nominal GNP variations, has been done by forming

1 A model defined as Y; = B; + B,X,; + BsZ,; + u; in econometry can be a nest for C and D models or

comprise them. In both of C and D models, same descriptive variables can be permitted. In this case a linear
function of Y, X, and X3 in C model, and in the D model a linear function of Y, X5 and Z, can be presejnt. Here,
Cis nested in D. Because in C, Z, does not exist. D is nested in the C model. Because in D, the X, is absent.
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St.Louis model, and the parameters obtained have been interpreted according to
statistical test results, and the validity of the model for Turkey has been investigated.

5. DATA

Objective of data collection for econometric studies is to measure truth in
order to establish economic reality and relevant relationships, and to express it
numerically for the benefit of econometry(Kilicbay, 1983: 424).

Econometricians working with the time series often use delayed data. It is
observed that in many economic models the time series variables are delayed or
prioritized. A variable's delay or prioritization, for example, on a variable such as Y,
is done by a similar function. Generally, the delay notation is defined as Y;_;, i = 1,...,
k. Here, i =1 is the beginning of delay and i = k represents the longest(highest)
delay. In the time series, delay and prioritization are used on the basis of symmetricity
principle(Sevuktekin and Nargelecekenler, 2005: 100-101). The time series data
concerning the variables used in this study are in annual terms and cover the period of
1981-2008. In order to determine the relationships among dependent and non-
dependent variables in the St. Louis model, EViews 5.0 software package has been
used for data analysis.

All of the data for variables in the model has been sourced from Central Bank
of Turkey and Institute of Statistics in Turkey. GNP growth rate, Money supply and
growth rate in public expenditure have been calculated from data for the mentioned
period and have been used in model analysis. Data concerning 1981-2008 period
regression variables are presented in the appendix. Figure-4 shows the logarithmic
time graph of data used in the analysis.
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Figure 4: Nominal GNP, M1 and M2 Money Supply, Public Expenditure
Data(1981-2008)

It can be seen that the time series data for dependent(GNP) and non-dependent

variables in the model have an rising structure which follows a linear gradient, in
other words have an intersecting and increasing trend. Since annual growth rates are
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used in the variables of St. Louis model it was deemed unnecessary to apply separate
unit root test.

In an economy, the amount of money in circulation is called money supply.
Economists money consisting of cash, non-term and similar deposits against which a
cheque can be issued as transaction monies or as M1 in short. The sum of M1
(transaction money) and similar(term deposits convertable to non-fixed term deposits
or similar less liquid assets) (Unsal, 2005: 505-506).

In modern economies, large portion of expenditures are made with M1. In
developed countries, this ratio is above 80%. M1 is an important financial asset ready
to be used in the economy at any time. Money in circulation does remain entirely in
the hands of people. A portion of the cash remains in the vaults of treasury, central
bank and commercial banks. When fixed-term deposits are added to the M1 money
definition, M2 money definition is formed. A financial asset's ease and speed of
conversion to a tool of exchange is referred to as liquidity. In this respect, financial
assets within the scope of M1 are the most liquid or fully liquid assets. In interpreting
economic events it is very important to know what money supply is. There is a strong
relationship between the money supply variable and macroeconomic events.
According to Monetarist economists, if money supply is known, the effect of money
on economy can be easily calculated. For this reason, in the study subject St.Louis
equation, M1 and M2 monetary amounts are included in the analysis and the model is
applied.

M1 = Cash + Non-Term Deposit + Other Chequing Deposits

M2 = Cash + Non-Term Deposit + Other Chequing Deposits + Term Deposits
and Similar(less liquid) assets

In addition to these, defined by the Central Bank of Turkey, there are two
more separate monetary quantities as M2Y and M2YR. These included in the total
money supply of economy are:

M2Y = M2 + National Foreign Currency Accounts
M2YR = M2Y + Repository Purchase Agreements

and consist of money and similar financial assets. However, these have not been
included in the regression analysis of St. Louis model.

6. EMPIRICAL FINDINGS

The St.Louis regression model formulated for identification of policies
effective on the variations occurring in the nominal GNP of our country has been
estimated through the use of OLS method. In the study, an assumption is made which
accepts that the delayed values during the t and t-i periods of M1 money supply and
(E) public expenditure variables are effective on nominal GNP. In two separate delay
distributed models formed for this purpose, the EViews 5.0 software package
estimated results of parameters which indicate the regression relationship between the
dependent and non-dependent variables have been provided as attachment at the end.
Initially, the nominal GNP, money supply(M1) and public expenditure relationship
St.Louis model has been estimated, and the findings obtained are shown below:
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Table 1: Nominal GNP, Money Supply(M1) and Public Expenditure
Relationship
St.Louis Model Estimate Results

k k
AY=¢+ ZﬂiAM i T Zﬂ’iAEt—i + Uy,
i—0 i—0

Standard
Parameters Estimate estimate s(Bi) t ratio
Values values
(0] 0.09247
0.247478 2 2.676248
By 0.10629
0.094556 -0,349847194 6 0.889549
B, 0.09755
0.034968'  -0,1293779 0 0.358467
B, 0.10016
-0.180848 0,669118463 9 -1.805433
B 0.10549
-0.218954  0,810106631 6 -2.075468
3
pW:! i 1
i=0 2
0.270278
Ao 0.13306
0.269921'  0,348976811 6 2.028481
A 0.13994
0.609352  0,787822058 2 4.354302
A, 0.11940
0.113001  0,146097297 7 0.946346
A 0.12408
-0.218810 -0,282896166 2 -1.763423
3
; A 0.7734642 1
R? =0.9010 R=0.8515 D.W =2.0524 F=
18.214

S.E=0.1086 n=25 sd =16
I Short term multiplier, “ Long term multiplier.

The regression relationship between Money supply M1 and M2 variables, and
nominal GNP yielded similar results. The EViews 5.0 software estimate parameters,
when instead of model non-dependent M1 variable, M2 series is taken which is a
money supply variable in a wider context:

Table 2: Nominal GNP, Money supply(M2) and Public Expenditure
Relationship
St.Louis Model Estimate Results

k k
AYi=¢+ ZﬂiAM i T z/liAEt—i +Ug
i=0 i=0

Standard
Parameters Estimate Estimate s(Bi) t ratio
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Values values
@ 0.06084
0.224996 1 3.698100
B, 0.07237
0.073585' -0,310152832 7 1.016682
B, 0.07053
0.079003  -0,332989117 6 1.120043
B, 0.07559 -
-0.196371  0,827682568 4 2.597720
B, 0.07963 -
-0.193471  0,815459381 2 2.429556
3
Z/Bi ; 1
=0 0.237254?
Ao 0.11329
0.314654'  0,39041186 3 2.777360
A 0.12840
0.638521  0,792254893 4 4.972765
A, 0.09866
0.005690  0,007059956 6 0.057667
Ay 0.09188 -
-0.152911 -0,189726709 3 1.664181
3
i=0 ﬂi l
] 0.8059542
R% =0.9298 R=08947 DW=19551 F
= 26.498

S.E=0.0915 n =25 sd = 16
' Sort term multiplier,  Long term multiplier

Two separate St.Louis models formed in consideration of money supply M1
and M2 variables yielded approximately identical estimate results. For this reason,
statistical tests and interpretation was done according to parameter estimates on the
basis of money supply M2 variable values. Parameters obtained through the solution
with M2 values show that money supply delay distributed effects are progressively
reduced. Similarly, the coefficients of delayed non-dependent variables identifying
the relationship between the public expenditure and nominal GNP are also
progressively reduced, becomes negative in the period t-3 and looses statistical
meaning. The negative values of delayed effects in some years show the instability of
policies applied.

In the short term St. Louis equation, the marginal effect of M2 money supply
variable on nominal GNP has been calculated as 0.073585. That is, a single unit
variation in M2 money supply creates a 0.073585 unit change in the nominal GNP.
The t statistic calculated for By parameter in the model is not meaningful. The effect
of delayed values of M2 money supply variables for the period t — 1 have a positive
delayed effect on the GNP, and the effect of delayed values for the t — 2 and ¢t — 3
periods are negative. With an error margin of @ = 0.05, the model yielded t statistic
values of f,, B, parameters are meaningless, and the t statistic values of £,, £,

parameters are meaningful.
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The effect of variations in public expenditure(E) on nominal GNP during
period t-1 is 0.314654 and positive, and the t —1 and t — 2 periods effects are
calculated respectively as 0.638521 and 0.005690. The Ay, 44,4, parameter values
show that there is a positive and linear regression relationship between the public
expenditures and nominal GNP. The t — 3 period parameter value is A3 = -0.152911,
and shows that there is a negative direction relationship. In the model, statistical
parameter values calculated for public expenditures E; and E,_,; are found to be
statistically meaningful. However, as the delay period increases, the degree of effect
decreases. When the cumulative effects of variations in the money supply(M2) and
public expenditures on the nominal GNP growth rate are compared, the values

2 oBi =—023725 and Y3_,A; = 0.80595 are found in order. These values are
either total or distributed delay multipliers for money supply and public expenditure
variables. While the first of these is not statistically meaningful, the second is.
According to this coefficient value, the single unit variation of non-dependent M2 in t
period causes a -0.237254 unit change on the long term on dependent variable Y. In a
similar way, a single unit variation of public expenditures(E) in period t causes in the
long term a 0.805954 unit change on dependent variable Y. The findings obtained by
St. Louis model analysis results imply that determinant policy is the expansionist
finance policies(Keynesian policies) based on increased public expenditures.

In the model, regression standard error is s=0.091505. In an economic model
the first measure of the suitability of regression line is the standard error of estimate.
Standard error of estimate is dependent on the size of differences between s, ¥; and ;.

Low value of Z(Yi — 171-)2 is indicative of Y; approaching Y;, in other words
suitability of regression line(Genceli, 1989: 97-98). The standard error of estimate in
the model is a measure of distribution around the regression line representing average
relationship. Additionally, model's s(f3;) standard error values can be seen to be close
to coeefficients of variables, and lower than parameter coefficients for all variables.
For this reason, it can be stated that the model is valid and fairly good.

When statistical meaningfulness is mentioned in econometry, what's
understood is the test which determines whether the estimated coefficient of any
variable is statistically equal to zero or non-zero(Yamak and Koéseoglu, 2001: 309).
In the model, the t distributon is tg 516 = 2.120 according to degree of freedom. The t
test is not in the direction of model's partial regression parameters as being equal to
zero as a whole. In the model, the t statistics values calculated for
B, B3, Ao, A1 parameters have been found to be greater and more meaningful than the
critical  t;,, Vvalue. Whereas, the t statistics values calculated for
Bo, B1, A2, A3 parameters have been found to be much smaller than t;,;, and
meaningless. In the model, the effect of f,, 51, A2, A3 parameters on the dependent
variable is zero and meaningless. Whereas, the effect of variations formed in the
Ao, A1 parameters on the dependent variable have been found to be important and
statistically meaningful.

In order to test the estimate parameters as a whole it is necessary to use the F
test. In an econometric model, with the F test meaningfullness of the parameters in
their entirety, excluding the constant parameter in the multi-linear regression, can be
tested(Giris ve Caglayan, 2000: 246). In the F test, two hypotheses, one being the
foundation and other an alternative, are established:

Hy:Bo=p1==P=0

Hlﬁoiﬁliiﬁkio

E-Journal “Dialogue”, 2012, 4



44
Nedim Dikmen

Alternative hypothesis expresses incorrectness of the basic hypothesis. In the F
test, the explained variation is proportioned to the unexplained variation. Model's F
table value, according to degrees of freedom, is seen to be at the meaningfullness
level @« = 0.05 as Fip = 2.59. It was calculated that Fpes= 26.498. In the St.Louis
model, Fup < Fres and Ho hypothesis is rejected. Hj is accepted. In this situation it
can be said that estimate parameters are non-zero and meaningful.

In the St.Louis model, multi-specifity coefficient is R = 0.9298 and (1- R? =
0.0702. This means that 92,98% of variations in the growth rate of nominal GNP is
caused by changes in the M2 money supply and public expenditures, and 7.02% is
due to non-specific reasons outside of non-dependent variables. The multicorrelation
coefficient is calculated as R = 0.9642. Multicorrelation coefficient(R) shows the
degree of relationship between the dependent Y variable and M2; as well as E; non-
dependent variables. This means that to the degree it approaches 1, the correlation
coefficient shows that relationship between the dependent and non-dependent
variables are strong, and as it nears zero, the weakening of relationship. In general, it
can be said that in the St.Louis model there is a strong positive relationship between
the dependent variable Y and non-dependent variables affecting the nominal GNP
growth rate.

In the St. Louis model, D.W=1.9551 has been obtained. In accordance with
data sample size and number of data descriptive variables, the d, and dy threshold
values at the 5% meaningfulness level is found in the Durbin-Watson d statistic table
as d. = 0.702 and dy = 2.280. Since the relationship between the calculated critical
table value and d statistic is d_ < d < dy, numerically 0.702 < 1.9551 <2.280, the d
statistic falls into the uncertainty area. For this reason, it is not possible to decide
whether there is a positive or negative sequential dependence in the model.

7. CONCLUSION

Money supply and public expenditures are important quantities in terms of
macroeconomics. In a country, money supply and public expenditure policies are
variables extremely effective on GNP. The economic policies must be stable in terms
of macroeconomic growth.

Goal of this study was to respond to the question whether monetary policies or
Keynesian policies had been more effective on the variations of nominal GNP. The
applicability of St. Louis model formed with this purpose was tested for Turkey and
the results were interpreted. Findings indicate that this model is valid for our country.

In the short term St. Louis equation the marginal effect of E variable, money
supply, M2 and public expenditures on nominal GNP is positive. In the model, the
effectivity degree of delayed values of non-dependent variables on nominal GNP
decreases in relation to delay duration lengths. It has been found that with the
exception of B,,B; parameters, for delayed values of M2 variable the t test is
meaningless, and for E public expenditures, the t statistic is meaningful for E; and E.,
variables.

What meaning is there in the analysis findings of the St. Louis model? If we
compare the cumulative effects of variations in the money supply(M2) and public
expenditures on the growth rate of nominal GNP, respective Y3, 8; = —0.23725 and

> oA = 0.805954 values are found. These values are either total or delay
distributed multipliers for money supply and public expenditures variables. While
first of these is not statistically meaningful, second one is meaningful. This
comparison provides similar results as the famous St.Louis model developed by the
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monetaristicly inclined St.Louis Federal Reserve Bank and applied in the USA from
1953-1 to 1976-1V. The parameters obtained from analysis and statistical tests exhibit
an inclination in support of the Keynesian thesis that public expenditures variations
are determinant in nominal GNP variations. In other words, the answer to the question
whether monetary or Keynesian policies have been effective on the variations of
nominal GNP in Turkey is that the determinant policy has likely been the Keynesian
policy(expansionist finance policies based on increased public expenditures). It can be
said that Keynesian policies play a more effective role in the growth rate of nominal
GNP. This situation also reveals the populist approaches applied by governments for
political goals. Expansionist financial policies based on increased public expenditures
are important tools used for keeping the employment and product at a certain level.
But, while this situation reduces the weight of the private sector within economy, it
causes an increase in the influence of the State. In this regard, the St. Louis model
implementation will assist in the comparison of two alternative policies and help
researchers engaged in economy and econometry fields select a better policy.
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Table 3: GNP, Money Supply and Public Expenditure Data(1980-2008)

GNP MoneySupply Money Supply Public

M1 M2 Expenditures
Years (Milion TL) (Million TL) (Million TL) (Milion TL)
1980 5.303.210 704.000 881.900 1.101.698
1981 8.022.745 972.100 1.637.200 1.544.289
1982 10.611.859 1.341.900 2.554.200 1.664.198
1983 13.933.008 1.941.100 3.288.400 2.790.371
1984 22.967.740 2.252.700 5.179.000 3.973.317
1985 35.350.318 3.208.700 8.145.500 5.766.727
1986 51.184.759 5.255.100 12.173.200 7.844.080
1987 75.019.388 8.629.100 17.648.000 12.276.018
1988 129.175.104 11.311.600 27.194.200 20.538.796
1989 230.369.937 19.557.700 47.139.200 37.750.236
1990 397.177.547 31.398.000 71.569.600 66.820.002
1991 634.392.841 46.793.000 117.118.300 129.235.752
1992 1.103.604.909 78.341.100 190.736.200 221.214.881
1993 1.997.322.597 129.087.100 282.441.990 484.101.287
1994 3.887.902.917 230.846.900 630.348.000 890.425.204
1995 7.854.887.167 388.184.500 1.256.631.500  1.704.845.122
1996 14.978.067.282 896.854.600 2.924.893.300  3.916.254.060
1997 29.393.262.147 1.581.210.000 5.658.800.400  7.993.610.169
1998 53.518.331.580 2.562.478.100 11.423.197.800 15.466.377.899
1999 78.282.966.809 4.681.181.000 22.401.817.000 27.841.439.384
2000  125.596.128.755 7.549.243.000 31.912.095.000 46.384.290.612
2001  176.483.953.021 11.368.782.000 47.241.075.000 80.186.248.000
2002  275.032.365.953 15.827.629.700 61.879.758.700 114.963.019.060
2003  356.680.888.222 23.014.336.400 82.712.966.400 139.488.824.000
2004  428.932.343.026 28.793.391.600 108.539.245.600 139.224.735.000
2005  486.401.032.274 61.991.240.520 238.801.377.500 143.685.761.000
2006  575.783.962.136 71.770.961.550 297.734.742.600 164.151.710.000
2007  631.393.000.000 76.350.721.000 344.376.752.000 204.100.000.000
2008  702.614.000.000* 83.199.899.000 422.482.232.000 229.535.000.000

GNP : Nominal (GNP) with total income approach (according to current producer prices)
(1) estimated value. Source : TUIK, Istatistik Géstergeler (2008), www.Tuik.qov.tr
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APPENDIX-2 : Growth Rates

Table 4: GNP, Money Supply and Public Expenditure Growth Rates (1981-2008)

Money Supply
GNP (M1) Money Supply (M2) Public
Expenditure
Rate of Increase  Rate of Increase Rate of Increase S

Years AY /Y AM1/M1 AM2/M?2 AE/E
1981 0.5128 0.3808 0.8564 0.4017
1982 0.3227 0.3804 0.5601 0.0776
1983 0.3130 0.4465 0.2874 0.6767
1984 0.6484 0.1605 0.5749 0.4239
1985 0.5391 0.4244 0.5728 0.4514
1986 0.4479 0.6378 0.4945 0.3602
1987 0.4657 0.6420 0.4497 0.5650
1988 0.7219 0.3109 0.5409 0.6731
1989 0.7834 0.7290 0.7334 0.8380
1990 0.7241 0.6054 0.5183 0.7701
1991 0.5973 0.4903 0.6364 0.9341
1992 0.7396 0.6742 0.6286 0.7117
1993 0.8098 0.6478 0.4808 1.1884
1994 0.9466 0.7883 1.2318 0.8393
1995 1.0203 0.6816 0.9936 0.9146
1996 0.9068 1.3104 1.3276 1.2971
1997 0.9624 0.7631 0.9347 1.0411
1998 0.8208 0.6206 1.0187 0.9348
1999 0.4627 0.8268 0.9611 0.8001
2000 0.6044 0.6127 0.4245 0.6660
2001 0.4052 0.5059 0.4804 0.7287
2002 0.5584 0.3922 0.3099 0.4337
2003 0.2969 0.4541 0.3367 0.2133
2004 0.2026 0.2511 0.3122 -0.0019
2005 0.1340 1.1530 1.2001 0.0320
2006 0.1838 0.1578 0.2468 0.1424
2007 0.0966 0.0638 0.1567 0.2434
2008 0.1128" 0.0897 0.2268 0.1246

GNP : Nominal (GNP) with total income approach (according to current producer
prices)
(1) estimated value. Source : TUIK, Istatistik Géstergeler (2008), www.Tuik.gov.tr
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APPENDIX-3 : St. Louis Model EViews 5.0 Software Package Based Estimate
Results-1

In the initial model, an estimate has been made on the basis of M1 money supply and
public expenditures variables' current year and delayed values. In the model, data in
Table 4 are taken as basis.

Dependent Variable: SER01
Method: Least Squares
Date: 07/24/12 Time: 10:06
Sample (adjusted): 1984 2008
Included observations: 25 after adjustments
SER01=C(1)+C(2)*SER02+C(3)*SER03+C(4)*SER04+C(5)*SERO
5
+C(6)*SER06+C(7)*SER07+C(8)*SER08+C(9)*SER09

Coefficie
nt Std. Error  t-Statistic Prob.

C(1) 0.247478 0.092472  2.676248  0.0166
C(2) 0.094556  0.106296  0.889549  0.3869
C@3) 0.034968 0.097550  0.358467  0.7247
C(4) 0.180848  0.100169 -1.805433  0.0899
C(5) 0.218954  0.105496 -2.075468  0.0544
C(6) 0.269921 0.133066  2.028481  0.0595
C(7) 0.609352  0.139942  4.354302  0.0005
C(8) 0.113001  0.119407 0.946346  0.3580
C(9) 0.218810 0.124082 -1.763423  0.0969
R-squared 0.901059 Mean dependentvar  0.567660

Adjusted R-squared  0.851589 S.D. dependent var 0.282030
S.E. of regression 0.108650 Akaike info criterion  1.327666

Sum squared resid 0.188876  Schwarz criterion 0.888871
Log likelihood 25.59582  Durbin-Watson stat 2.052476
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APPENDIX-4 : St. Louis Model EViews 5.0 Software Package Estimate Results-
I

In the second model, an estimate has been made on the basis of M2 money supply and
public expenditures variables' current year and delayed values. In the model, data in
Table 4 are taken as basis.

Dependent Variable: SER01
Method: Least Squares
Date: 07/24/12 Time: 10:04
Sample (adjusted): 1984 2008
Included observations: 25 after adjustments
SER01=C(1)+C(2)*SER02+C(3)*SER03+C(4)*SER04+C(5)*SERO
5
+C(6)*SER06+C(7)*SER07+C(8)*SER08+C(9)*SER09

Coefficie
nt Std. Error  t-Statistic Prob.

C(1) 0.224996 0.060841  3.698100  0.0020
C(2) 0.073585  0.072377 1.016682  0.3244
C(3) 0.079003  0.070536  1.120043  0.2792
C(4) 0.196371 0.075594 -2.597720 0.0194
C(5) 0.193471 0.079632 -2.429556  0.0273
C(6) 0.314654  0.113293  2.777360  0.0135
C(7) 0.638521  0.128404  4.972765  0.0001
C(8) 0.005690 0.098666  0.057667  0.9547
C(9) 0.152911 0.091883 -1.664181  0.1155
R-squared 0.929820 Mean dependentvar  0.567660

Adjusted R-squared  0.894730 S.D. dependent var 0.282030
S.E. of regression 0.091505 Akaike info criterion  1.671126

Sum squared resid 0.133972  Schwarz criterion 1.232331
Log likelihood 29.88908 Durbin-Watson stat 1.955147
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