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MONETARY TRANSMISSION AND
BANK LENDING IN CYPRUS

Abstract

This paper investigates the role of bank lending in the monetary transmission
process in Cyprus. We observe significant differences between the responses of
total bank lending following a shock in one of the policy variables used. The main
implication of our study is that there is a bank lending channel in Cyprus.

This is very clear in the case of a shock being imposed in the MO variable as in
this case the total loans answer to a positive shock by increasing more than what
they do in the other cases, where a shock is imposed in the M1 or M2 variable.

When the shock is imposed in the primary liquidity (M1) variable, then there is no
long run effect of the shock in the other variables and the short run effect is very
small. The latter happens as well when the shock is imposed in the total liquidity
(M2) variable.
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EXECUTIVE SUMMARY

KOpiog oT1dx0G¢ auTAG TNG MEAETNG eival, Bdon Twv OedOpEVWVY TTOU €XOUV
xpnoiyotroinBei, va amodeifel v Ummapén f PN Tou pnxaviopou MeTAdoong
VOUIOMATIKAG TTOMITIKAG MECW TOU KaAvaAIioU Tou Tpatredikou Oaveligpou OThn
KuTtrpo.

OAn n €peuva €xel yivel ue dedopéva atmd 1o 1960 péxpr 1o 1994, uia Tepiodo
KATd Tnv oTroia n Xwpa TTpooTrabolos va TTPOCAPPOCTEl oTa {nTOUPEVA TNG
EupwTraiknc 'Evwong hge okotro TNy Eviagn Tng o€ auTthv. Kartd tn SIGpKEIa auTrg
NG TTPooTTaBeIag UTTAPEAV TTOAAEG «AVWHAAIEG» OTA OIKOVOMIKG UEYEDN Kal auTtd
€TTNPEACEI KAl T ATTOTEAETUATA TNG £PEUVAC AUTAG. MevIKA WIAWVTAG, OTAV KUTTPO
UTTAPXE MIO CUYKEVTPWTIKA ayopd, OTToU 0 £AeyX0G ATAV TTOAU GnPavTIKOG yia T
owoTn Agitoupyia ™G, Me v éviaén otnv Eupwtraikp ‘Evwon n ayopd
QIAeAEUBEPOTTOINONKE Kal TO TPATTECIKO cUOTNHA TTEPAcE aTTO TTOANEG OAAQYEG yia
Mia TTI0 ouaAr AgiToupyia Tou.

‘Eva TToAU onuavTikd atmmoTéAeopa TnG €peuvag gival 0TI oTn KUTTpo UTTApXEl TO
KavaAl Tou TpaTtreCikou daveEICUOU, TO OTTOIO €ival TTIO EUPAVEG OTNV TTEPITITWON
€vOG 00K 0TN vopiopartiky Baon (MO).

TéNoG, €va GAAo eCioou onuavtikG atroTéAecpa cival OTI dev UTTAPXEI KAVAAI
eTmITOKiou oTnVv KUTTpO Kal autd ouvoEeTal PE TO OTI Ta €TITOKIA TAV OTABEPA
KATA TNV TTEPIODO TTOU UEAETHOAE.



1. INTRODUCTION

In recent years a large literature has developed that focuses on the existence
and importance of bank lending channel. According to this, banks respond to a
monetary contraction by reducing the supply of bank loans, which has a negative
impact on real activity.

The importance of the bank lending channel in the monetary transmission
process has been established by a large number of studies, but the empirical
evidence has been much less conclusive.

The role of this paper is to provide evidence on the existence of a bank lending
channel in Cyprus. The analysis is carried within the VAR context with aggregate
data.

The rest of this paper is organized as follows: Section two will provide a detailed
analysis of the theoretical framework, focusing on the money view and the credit
view of the monetary transmission mechanism. Section three will continue with a
brief analysis of the institutional framework in Cyprus. Section four will refer to
previous empirical evidence focusing mainly on the work of Spanos, Andreou
and Syrichas (1997). Section five will continue with the methodology used in the
paper and the analysis of the empirical results. Section six will be dedicated to
the conclusions derived from the study.

2. THEORETICAL FRAMEWORK

Monetary policy is a powerful tool in the hands of policymakers allowing them to
influence the real economy. In the short run, monetary policy can significantly
influence the growth of the real economy. Much research has been done to find
how the monetary policy decisions are transmitted into changes in real economy
variables.

Two widely discussed definitions of the monetary transmission mechanism are
as follows:

e The monetary transmission mechanism is a process through which monetary
policy decisions are transmitted into changes in income and inflation, and



e The monetary transmission mechanism is the process in which monetary
factors operate via equilibrium in asset markets to influence output and asset
prices, and these in turn influence desired consumption and investment
spending

Therefore the monetary transmission mechanism remains as Bernanke and
Gertler (1995) mentioned, a black box to be explored.

In the recent literature development, there are three main schools of thought on
the channels of the monetary transmission mechanism. The first view stresses
the role of money (“the money view”), the second view stresses the role of credit
(“the credit view/the bank lending view”) and the third view focuses on credit
rationing as another channel of the transmission mechanism.

In the pure money version of the monetary transmission mechanism, there are
effectively only two assets — money and bonds. In this world the banking sector’s
only special role has to do with the liability side of its balance sheet — the fact that
it can create money by issuing demand deposits. On the asset side of their
balance sheets, nothing unique is done. The banks just invest in bonds as
households do.

In the credit view there are three types of assets — money, publicly issued bonds
and intermediated loans. The banking sector now can be specialized in two
relevant ways: in addition to creating money it gives loans.

Advocates of the credit view claim that the credit market has been completely
ignored by the money view. They believe that bank credit is another important
factor that might be responsible for changes in the real economy. There exist two
possible channels supporting the credit view.

1. The balance sheet channel focuses on the impact that changes in monetary
policy have on the borrowers’ balance sheets. One way to think about the
balance sheet channel is through the effect of a monetary policy contraction.
This leads to a decrease in firms cash flows as now firms pay more on their
actual loans made. The decrease in the cash flow lowers the net worth of the
firm and as such increases the adverse selection and moral hazard
problems. These in turn lead to a decrease in lending and as a result in a
decrease in investment and output.



2. The bank-lending channel focuses on the possible effects of monetary policy
actions on the supply of loans by the banking system. This simply means that
a contractionary monetary policy leads to a fall in bank deposits, which in turn
decreases bank loan supply. This decrease in loan supply leads to a
decrease in investment and output. If banks manage to control the effects of
monetary policy contraction by finding non-deposit funding then the bank
lending channel becomes impotent.

Credit rationing on the other hand takes place, if the demand for loans exceeds
the supply at the prevailing price. The credit-rationing phenomenon is oftenly
categorized into Disequilibrium Credit Rationing (DCR) and Equilibrium Credit
Rationing (ECR).

The DCR is a short run phenomenon, which is caused by the loan rate stickiness
or by institutional constraints such as government setting the credit limits or
regulations, which control the limit on interest rates.

The Equilibrium Credit Rationing phenomenon is caused by non-price factors.
Arndt (1982) proposed that Equilibrium Credit Rationing is most probably caused
by “bank rationing” of credit.

3. INSTITUTIONAL FRAMEWORK

The financial sector in Cyprus has experienced a rapid growth due to the
liberalisation of the market and the development of the island as an international
business centre. The main component of the financial sector is the banking
sector.

The financial sector in Cyprus has different characteristics, which make it
interesting to study. Some of the characteristics are:

e Fragmented Regulatory Structure - the financial sector in Cyprus has two
supervisory bodies. On one hand is the Central bank of Cyprus, which has
the supervision of the onshore and the offshore banks and on the other hand
is the Commissioner of Co-operative Societies and Co-operative
Development of the Ministry of Commerce and Tourism, which has the
supervision of the co-operative credit institutions.



e Highly Concentrated - in Cyprus there are three banks, which control the
largest part of the market. They control 75% of banking assets and 73% of
lending.

e No State Banks - in Cyprus there are no state banks except (i) the Housing
of Finance Corporation which is a government controlled institution that
grants loans for housing purposes mainly to medium and low income families
and (ii) the Cyprus Development Bank, which concentrates on long term
finance for development projects.

e Highly Regulated - before the liberalization process (2001), the system was
working with interest rate ceilings, lending and exchange rate controls.

e Direct Monetary Policy Tools - before 1996 the implementation of monetary
policy was carried out with the usage of direct tools. After 1996 a new
framework of monetary policy was introduced with the indirect tools replacing
the direct ones.

The banking sector consists of 12 banks, out of which 9 are commercial banks
and 3 are specialised institutions.

The Commissioner of Co-operative Development supervises the co-operative
credit societies. The Co-operative credit societies are of two types of liabilities:

e Limited Liability: There are 65 saving co-operative societies

e Unlimited Liability: There are 297 credit co-operative societies

4. EMPIRICAL EVIDENCE

Empirical evidence from the paper of Spanos et al (1997) was a valuable source
of reference for the completion of this work. In their paper the main objective was
to model the monetary sector of the Cypriot economy in order to discover the
economic relationships among macroeconomic variables which will help to
achieve a more efficient implementation of monetary policy. The methodology
used was VAR as viewed in the context of the Probabilistic Reduction Approach.
The data used in the paper were annual observations for the period 1960 to 1994
for certain time series variables of the Cyprus economy. In our paper we will use



the same methodology as in the paper of Spanos et al (1997) and will consider
quarterly data from 1980 quarter one to 2001 quarter four.

5. METHODOLOGY AND RESULTS

This paper investigates the existence of a bank lending channel in the monetary
transmission mechanism in Cyprus using cointegration and impulse response
analysis within a vector autoregression (VAR) context.

The data was obtained from the IFS database and cover the period from 1980
first quarter until 2001 fourth quarter and can be divided into four categories:

Policy Variable: Following Bernanke and Blinder (1992) and most of the VAR

based literature on the monetary transmission mechanism an attempt was made
to include a short-term interest rate as a policy variable. One option was to use
the discount rate, which was used before 1996 and afterwards was replaced by
the so-called Marginal Lending Facility (Lombard Type).

Another option was to use the interbank rate, which is the rate at which the
commercial banks lend each other in the interbank market. The problem with
these rates was that historically interest rates have been constant until 2001
when they were fully liberalized (refer to appendix 1) and do not have much
information about monetary policy decisions.

In an attempt to deal with this problem and based on Sims, Leeper and Zha
(1996), the quantity of money is used as policy variable. In this case there are
three options to look at. First is the monetary base (M0), which includes currency
in circulation plus deposits of commercial banks with the central bank. Second is
the narrow money supply (M1), or primary liquidity, consisting of currency
holdings by the public and demand deposits with commercial banks. And third, is
the total liquidity, or broad money supply (M2), comprising of demand, savings
and time deposits held by the domestic non-government sector with deposit
money banks and currency held by the public (refer to appendix 2). During our
analysis, the three options will be analyzed to see how shocks in the policy
variables are best transmitted. The data on monetary base, primary and total
liquidity are in real terms and will be used in logs.



Key Macroeconomic Variables: the main macroeconomic variables that reflect

the effects of monetary policy are the real Gross Domestic Product (GDP), prices
represented by the GDP deflator (GDPD) and the long-term interest rate
represented by the Treasury bill rate (TB) (refer to appendix 3).

Quarterly data on real GDP were not available; therefore from quarterly data
available for nominal GDP from 1990 to 2001, weights were calculated for each
quarter, where the average for the period 1990 to 2001 for each quarter was first
calculated and then this average was divided by the total average to find the
weight that each quarter had and were finally used to find quarterly real GDP.

Bank Balance Sheet Data: the only bank asset included is bank loans (LT).
These are loans from the commercial banks not including the amount of loans

given by the co-operative societies. It would be interesting to have another
variable for bank loans in our model, which would include the co-operative
societies. This however cannot be done at the present moment due to lack of
data. Bank loans will be used in total, the loans to the private and public sector
(refer to appendix 4).

Exogenous Variables: A permanent dummy for the period 1996:1 (with value 1
in 1996:Q1 and 0 elsewhere) is included in our VAR model to account for the

structural changes due to the introduction of the new monetary policy framework.

All the time series variables were tested for the presence of seasonality and
structural break. They are all seasonally adjusted while some of them have
structural breaks which were taken into account using dummies where
appropriate. Structural breaks are found for the following variables only:

LnM1 for 1999Q4

LnGDPD for 1981Q1

TB for 1997Q3 and 2001Q4
LnLT for 1996Q1 and 1999Q3

In order to test for the presence of stochastic nonstationarity in our data, the
integration order of the individual time series is first investigated and they all are
integrated of order one. The tests were performed using Dickey and Fuller (1979,



1981) for time series without structural breaks and Perron (1988) tests where
structural breaks were present.

Misspecification tests are performed for each of the regression equations and
they are all well-specified.

The VAR approach treats every variable in the system as a function of the
lagged values of all the endogenous variables in the system defined as:

p
Yt=B0+ZBthfi+Ut

i=1
Another important issue is the order selection of the VAR model. The optimal
specification of the lag length is such that the U; is an independent process.
There are different procedures or criteria used for choosing an adequate VAR
order. The criterion used in this study is the Akaike Information Criterion.

In total 14 VAR models were estimated. For each of the policy variables a very
general model was first estimated considering all possible endogenous and
exogenous variables (not only the permanent dummy but also the real exchange
rate and the oil price to account for the exogeneity of the economy) and the rest
of the models were estimated with fewer endogenous or exogenous variables.
The models estimated are as follows:

6 models with TB as endogenous variable
4 models with TB neither endogenous nor exogenous
4 models with TB exogenous variable

The results under each group do not differ radically therefore in order to save
degrees of freedom we focus on a restricted model with only one exogenous
variable, the dummy for 1996 (D1996).

The models we will focus and analyze are the following:
Model 1
Yi=[LnM,LnGDP,LnGDPD, LnLT,TB, D1996]

Zi=[LnM,LnGDP, LnGDPD, LnLT,TB]



X« =[D1996]

Model 2

Y:=[LnM, LnGDP, LnGDPD, LnLT, D1996]
Z:=[LnM, LnGDP, LnGDPD, LnLT]

X« = [D1996]

Model 3

Yi=[LnM, LnGDP, LnGDPD, LnLT,TB, D1996]
Z:=[LnM, LnGDP, LnGDPD, LnLT]
X.=[D1996, TB]

where Y; are the endogenous and exogenous variables, Z; are the endogenous
variables and X; are the exogenous variables. Model one represents the case of
TB being included as endogenous variable and is estimated for MO, M1 and M2.
Model two represents the case of TB neither endogenous nor exogenous and is
estimated for MO, M1 and M2 and model three represents the case of TB as
exogenous variable and is also estimated for MO, M1 and M2. Before though
estimating the VAR models we have tested for the presence of cointegration.

As Enders (1995) points out, it is quite possible for there to be a linear
combination of integrated variables that is stationary, and such variables are said
to be cointegrated. In order for cointegration to take place the data should be
integrated of the same order. Extending to the multivariate case, the stochastic
process that generates the times series of a vector of variables is modelled
within the context of a vector autoregressive model (VAR).

When more than two variables are involved, cointegration analysis is more
complex, because now the cointegrating vector generalizes to a cointegrating
space. In this case, when we have a set of k | (1) variables, there may exist up to
k-1 independent linear relationships that are | (0). This implies that individual
cointegrating vectors are no longer statistically identified; only the space spanned
by these vectors is. Vectors in the cointegrating space can be found that have an



economic interpretation and can be interpreted as representing long run
equilibrium.

Another approach to cointegration is the one proposed by Johansen (1988). He
promoted a maximum likelihood estimation procedure, which allows testing for
the number of cointegrating relations.

The first step in the Johansen approach tests the hypothesis about the rank of
the long run matrix I, which determines the long run dynamic properties of Z
and it can be written as the product of a k*r matrix a and a r*k matrix §. That is:

[MI=axp'

For a given r it can be shown that the ML estimate for matrix B equals the matrix
containing the r eigenvectors corresponding to the r largest (estimated)
eigenvalues of a k x k matrix that can be estimated fairly easy by using OLS. Let
us denote the eigenvalues of this matrix in decreasing order as 41> A2>.... > A«.
If there are r cointegrating relationships (and I has rank r) it must be the case
that log (1-A;) = O for the smallest k-r eigenvalues, that is for j=r+1,r+2....k. We
can use the estimated eigenvalues to test the hypothesis about the rank of I1.

For example the hypothesis Ho: r <ro vs. Hq: g can be tested using the statistic

Atrace(ro) = =T Z |Og(1—/11)

j=ro+l
This test is the so-called trace test. It tests whether the smallest k-ry eigenvalues
are significantly different from zero.

Cointegration tests using the Johansen approach have been performed in all the
time series variables of our study and the results are shown below (the first
column refers to models 1, 2 and 3 estimated respectfully for MO, M1 and M2,
while the first row refers to the five models under the Johansen approach’):

! Johansen (1995a, pp. 80-84) considers the following five deterministic trend cases:

Model A: the level data have no deterministic trends and the cointegrating equations do not have

intercepts

Model B: the level data have no deterministic trends and the cointegrating equations have

intercepts

10



Table 1: Cointegration tests

Model A | Model B | Model C | Model D | Model E | Decision
1-MO 1 0 0 0 0 0
1-M1 1 1 0 0 0 0
1-M2 1 1 0 0 0 0
2-M0 0 1 0 0 0 0
2-M1 1 1 0 1 1 1/D
2-M2 1 0 0 0 0 0
3-M0 0 0 0 1 0 0
3-M1 0 1 1 1 1 1/C
3-M2 0 0 0 0 0 0

From the results in table 1 (where 1 stands for cointegration and O for no
cointegration) we can see that there is cointegration only in the case of a shock
being imposed in M1 when TB is either exogenous or neither endogenous nor
exogenous. When the shock is imposed on MO or M2 there is no cointegration
and only the short-run relationship among the variables can be analysed.

When exogenous variables are taken into consideration as in our case, then the
critical values provided by Johansen are not valid as they do not account for the
exogenous variables. Therefore the critical values provided by Mackinnon et al
(1999) have been used to take into account the exogeneity element. Based on
the above mentioned, it is convenient to express a VAR (p) model for an Y; m-
dimensional column vector of | (1) variables in the form of a VEC model as
follows:

p-1
AYe=TIYi-1+ ) TiAYt-i+ o+ it + &

i=1
Where t = 1...T and I and I, are m*m matrices of coefficients, and p, and y; are
respectively m-vectors of constant and trend coefficients defined by:

po=—Tlu+(TC+I1)y

pr=—TIly

p-1
Where T = In—Y"Ti.

i=1

Model C: the level data have linear trends but the cointegrating equations have only intercepts
Model D: the level data and the cointegrating equations have linear trends

Model E: the level data have quadratic trends and the cointegrating equations have linear trends

11



A vector error correction (VEC) model is a restricted VAR designed for use with
nonstationary series that are known to be cointegrated. The VEC has
cointegration relations built into the specification so that it restricts the long-run
behavior of the endogenous variables to converge to their cointegrating
relationships while allowing for short-run adjustment dynamics. The cointegration
term is known as the correction term since the deviation from long-run
equilibrium is corrected gradually through a series of partial short-run
adjustments.

In the case of the VECM described considering the exogenous variables, Y, will
be partitioned into a k-vector of endogenous variables Z; and n-vector of
exogenous variables X; with respect to I'. Therefore the conditional VECM for Z;
is:

p-1

AZi=TzYi-1+ Y EiAYi-i+ AAXi+ Co+ Cit + U

i=1
where co=-Ilyu+O®yand ci=-Ilyy and © is a k*n matrix of unknown
parameters derived from the parameters of the unconditional model.

The hypothesis of cointegration can be stated in terms of the conditional long-run
impact matrix Iz, which can be written as follows:

[z=ap'
Where aisa kxr and B a mxr matrix of full rank.

For all the models mentioned above VAR and VEC models have been estimated
which are all well specified as shown in appendix 5 for the VAR estimations and
appendix 6 for VEC estimations.

The Impulse Response Analysis (IRA) indicates how a shock to any one variable
filters through the model to affect every other variable and maybe to feedback to
the original variable itself.

Looking at the impulse response graphs in appendix 7, there is a positive shock
in MO, which tends towards equilibrium, but does not reach it until the fourth
quarter. In all the estimated models with the shock being imposed to the MO
variable, there is a positive answer of GDP that becomes significant in the
second quarter until the third quarter and then goes towards the equilibrium until

12



the fourth quarter. In the case of a shock in MO in all the models estimated, there
is a negative impact of GDPD until the second quarter. From there on there is a
positive impact. This seems to say that prices do not adjust immediately after a
shock. This however is under research from other economists as well, in order to
check the behaviour of prices after a monetary policy shock. On the other hand,
total loans LT show a positive reaction to a positive shock in MO until the third
quarter and thereon LT decreases until it almost reaches the equilibrium in the
fourth quarter. In the case of Model 1-MO, where TB is said to be an endogenous
variable, the effect on TB to a positive shock in MO is positive. It increases
instead of decreasing, acting this way as a “bad” transmission variable. This
explains the fact that results do not change in the case where TB is exogenous
or neither exogenous nor endogenous.

In the case of a positive shock in M2 (refer to appendix 8) there is no impact on
GDP in the case where TB is neither endogenous nor exogenous, until the
second quarter, while in the case that the TB it is endogenous or exogenous
there is a negative answer of GDP until the second quarter. From the second
quarter to the third there is a positive impact in all cases and from the third
quarter to the fourth there is a decrease towards the equilibrium. There is a
positive impact in all cases of GDPD until the third quarter contrary to the case of
a shock in M0O. And from the third quarter there is a decrease towards the
equilibrium. As far as it concerns LT there is a very small increase until the
second quarter. The latter is followed by a sharp decrease, which reaches the
equilibrium until the third quarter and thereon it decreases more below the
equilibrium point. The long-term interest rate, TB, in the case of a shock in M2 is
not a good transmission variable as it happened when the shock was in M1 or
MO. What is of interest here to mention is the fact that a shock in M2 is not
transmitted as well as it is transmitted when the shock is either in MO or M1 and
this is evident from the fact that the LT variable increases less in this case.

Finally when the shock is imposed in M1 variable, there is no transmission
mechanism working, except for the case of the shock imposed in M1 when TB is
endogenous. In the latter case there is a short run transmission mechanism
which works like the one in the case of a shock being imposed in the M2
variable.

13



In order for the bank-lending channel to be effective, there are several
conditions, which must hold and most of them do hold for the case of Cyprus:

¢ Bank loans must be an important source of credit for firms — and in the case
of Cyprus this is a very well known phenomenon. Firms and households
mainly compose a very important part of the demand for loans and this
supports the existence of bank lending channel in Cyprus.

e There should be no perfect substitute for this kind of credit — in the case of
the banking system in Cyprus there is substitute for banking credit and this is
supplied from the Cooperative Societies. This might be one reason why the
monetary transmission mechanism in Cyprus does not work in the long run.

e There must exist bank dependent borrowers — this is a condition that holds in
the case of Cyprus as it is one of its main characteristics the fact that there
exist bank dependent borrowers.

e There must be imperfect price adjustments for monetary policy to affect real
variables

6. CONCLUSIONS

The question of how monetary policy affects the real economy is a perennial one
in macroeconomics.

In this paper we have analysed the role of bank behaviour in the transmission of
unanticipated monetary policy shocks in Cyprus. Using VAR analysis aggregate
effects have been analysed. An important conclusion is that there is bank lending
channel in Cyprus, which is more evident in the case of a shock being imposed
in the MO policy variable. Another important conclusion is that there is no interest
rate channel in Cyprus and this is closely related to the fact that interest rates
were constant during the investigated period.

When a positive shock is imposed on one of the monetary policy variables there
is a positive impact on the total loans variable, which is significant in the case of
the shock imposed in the MO variable and less evident when the shock is
imposed in the other two policy variables. In addition there is no impact on the
TB variable indicating this way that there is no interest rate channel.

14



When the shock is imposed on the M1 variable there is a long run relationship
while the transmission mechanism does not work in the long-run but only in the
short-run.

Knowing how the shocks are imposed will help the monetary policy decision
makers know for how long the effect of a monetary policy decision will keep and
will therefore be able to react appropriately. As such when they will increase the
MO quantity, in case of liquidity shortage, they know that this will increase the
total loans until the third quarter after the shock and thereon it will decrease, the
GDP will increase until the third quarter as well and thereon it will decrease too.
GDPD will decrease after the shock for two quarters and thereon will increase
until it reaches the equilibrium. This allows them to take appropriate measures.
The only disadvantage is that in Cyprus it seems that the transmission
mechanism works only in the short-run and therefore the decision makers have
to use other ways as well to affect the real economy in the long-run.

The monetary policy seems to be effective only for the first three quarters after
the shock is imposed and thereafter something else needs to be done.

Finally this work can be extended to include in its analysis the co-operative
societies and corporate and household loans included by sector. This would
allow for a more detailed analysis which would help estimate each sector
contribution.

15
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APPENDIX 2

Ho: Ho: Ho: Ho:
Model No Serial Correlation Normality Homoskedasticity | Stability
Probability Ho Probability Ho Probability Ho Ho
1-M0 0.5113 Accept 0.0958 Accept 0.0302 Accept* Accept
1-M1 0.1819 Accept 0.0572 Accept 0.0148 Accept* | Accept
1-M2 0.0948 Accept 0.1846 Accept 0.0332 Accept* | Accept
2-M0 0.0664 Accept 0.1307 Accept 0.5799 Accept Accept
2-M1 0.1598 Accept 0.3831 Accept 0.0145 Accept* | Accept
2-M2 0.1014 Accept 0.5239 Accept 0.0157 Accept* | Accept
3-MO 0.0812 Accept 0.0772 Accept 0.8158 Accept Accept
3-M1 0.1077 Accept 0.2627 Accept 0.0181 Accept* Accept
3-M2 0.1218 Accept 0.2044 Accept 0.0104 Accept* | Accept
Ho: Ho: Ho: Ho:
Model | No Serial Correlation Normality Homoskedasticity | Stability
Probability Ho Probability Ho Probability Ho Ho
2-M1 0.8432 Accept 0.3932 Accept 0.0371 Accept* | Accept
3-M1 0.4949 Accept 0.4633 Accept 0.0320 Accept* | Accept
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APPENDIX 3

Response to Cholesky One S.D. Innovations + 2 S.E.
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APPENDIX 4

Response to Cholesky One S.D. Innovations + 2 S.E.

Response of LNM2 to LNM2
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APPENDIX 5
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