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Analysis of Cooperatives Performance in Sample Observations

From AL-Kharj Area, Saudi Arabia

Dr. Mohammed A. O. Ibnouaf
Ahmad Mohammad Ali Abu El-1zz

Abstract

This research aims at analyzing the role of agricultural
cooperatives in agricultural development in the Kingdom of Saudi
Arabia. The Agricultural Cooperative at Al-Kharj area was
selected as a case study. The role of Al-Kharj cooperative in
developing the activities of its members, and the factors affecting
the financial status of the cooperative during the period 1982-1999
were analyzed. The study relied on secondary data regression
analysis in linear, semi log., and double log., forms were used.
Also (t-test) and some performance indicators were utilized to
assess the economic and financial status of the agricultural
cooperative. The results indicated that the cooperative membership
and capital increased by 1.1% and 9.35%, respectively, the
economic activities of the cooperative had decreased during the
studied period. Also there was an annual decrease of 1.01%,

12.9%, 2% and 0.97% in the cooperative financial reserve, total




revenue, total payments and assets respectively over the study
period.

There were significant differences in the economic activities
of Al-Kharj Cooperative, between the two studied periods (1982-
1993 and 1994 -1999). By the beginning of the second period in
1994, the financial and economic activities, the rate of surplus, the
ratio of surplus to invested capital, invested the liquidity rate, the
assets coverage ratio and the returns of the cooperative started to
decrease. Also, the rate of return decreased by 13%, and the
member share from the return to the transactions with the
cooperative and net surplus decreased by 14%. On the other hand,
since 1990 the member’s annual share in the social services
increased by 1.4%. The research results also showed that while
there was, to some extent, stability in the number of the
cooperative members, value of the services provided by the
cooperative and cooperative’s assets, there was no stability in the
cooperative capital and total revenue.

The research provided some recommendations such as the
importance of diversifying the services and activities of the
cooperative, making use of the government support to improve the
cooperative financial and economic situation and opening
marketing channels and outlets to sell the members agricultural

products.
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The Relationship between the Quantity of Money and
Gross Domestic Product in the State of Qatar:

Testing for Co integration and Causality

Khalid H. A. Al-Qudair
Assistant Professor, Department of Economics, College of
Administrative Sciences
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Abstract

This study examines the causal relationship between Gross
Domestic Product and money supply in the state of Qatar using Granger
causality techniques, Cointegration, and Error Correction Models in
order to determine the direction of the causal relationship in both long
and short runs. The cointegration test indicates the existence of a long
run equilibrium between Gross Domestic Product and money supply.
The causality test indicates that there is a causal relationship from output
to money in both the long run as well as in the short run but not the
opposite. This result suggests that output is determined by real factors
which is consistent with the Keynesians proposition of the endogeneity
of money supply. Therefore, the quantity of money can not be used as a

policy instrument to affect the real variables.
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A Consumption function for Saudi Arabia

Saleh A. Al-Sultan”

Abstract

This study utilizes cointegration theory and error correction
model (ECM) to specify a candidate dynamic formulation of the
aggregate consumption function for Saudi Arabia using annual
data for the period 1967- 1999. A relatively recent technique
robust to small sample bias developed by Stock and Watson,
known as dynamic ordinary least squares (DOLS) was utilised to
obtain the long-run estimates. The results suggest that real private
income, real oil wealth, and inflation wvariables significantly
influence private consumption in Saudi Arabia, while real interest
rate is found somewhat significant. The error correction model
(ECM), which appears to be a tentatively adequate conditional
characterization of the data generating process, was employed to
represent the dynamic of short-term without removing any

information about the long run from the model.
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The obtained results were subject to a number of diagnostics
tests, which indicate that the statistical appropriateness of the
estimated function is adequate. The feed back effect of the error
term 1is about 80 per cent, meaning that most of the disequilibrium
between short and long run is corrected each year. The significant
effect of oil wealth on consumption is a strong indication of

“confidence effect” of presence of natural resources.
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A Consumption function

for Saudi Arabia

Saleh A. Al-Sultan

1. Introduction:

Consumption function has been studied extensively since
Keynes introduced his simple consumption function [1]." That is
because consumption constitutes the largest proportion of Gross
Domestic Product (GDP) and because of its role in economic
growth and aggregate demand. There are two published
macroeconometric models that included estimates of the
consumption function for Saudi Arabia: Al-Bashir model [2] and
Narasimham model [3]. In his pioneer macroeconometric model
on Saudi Arabia, Al-Bashir specified private consumption as a
function of private income and lagged consumption.” In a very
close specification, Narasimham specified the consumption
equation for the member states of the GCC as a function of
personal disposable income and lagged consumption.* In these
two studies personal wealth was not included because of the lack

of data. Al-Bashir and Narasimham specifications were very
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standard. More importantly, their specifications did not consider
probably the main characteristics of the Saudi economy as an oil-
based one. In addition, their estimations were plagued by
problems of non-stationary regressions and of spurious correlation.

The aim of the paper is to specify and estimate a time-series
aggregate private consumption function for Saudi Arabia, utilising
cointegration theory over the period 1967-1999, taken in
consideration the main feature of the Saudi Arabian economy as an
oil-based one. Deriving estimates of the assumed long-run
parameters are obtained using the Stock and Watson dynamic
method [4]. Furthermore, the long-run estimates are supplemented
by deriving short-run elasticities through the dynamic ECM.

The remainder of the paper is organised as follows: Section
two discusses choice of variables and data issues. The econometric
methodology used in the paper is reviewed in Section Three.
Section Four presents the estimation results. Summary and
concluding remarks are given in the last section.

2. Choice of variables & Data Issues:

The regressor set used in estimating real private
consumption expenditures c¢; includes real private national
disposable income y;, and real oil wealth wo,, inflation m,, and real
interest rate r;. For a matter of clarification, lower case letters are
used for real values, while upper case letters are used for nominal

values. Specifying consumption as a function of some measure of
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income is obvious. The preferred measure is personal disposable
income. But no data 1s available on this variable. Therefore, I
constructed what I have called real private national disposable
income as a proxy for real personal disposable income. It is
constructed by subtracting government revenues from national
disposable income (available in the Ministry of Planning’s
Department of Statistic’s national account data), then adding
transfer payments to consumers.” Transfer payment to consumers,
including in kind subsidies, is also constructed.

Following Evans [5], real private national disposable
income y; was obtained by deflating its nominal value by the
consumer deflator CPI. In this way, we obtain a better measure for
the purchasing power of the consumers. Similarly, ¢; and wo, were
obtained by using CPI to deflate their nominal values. It should be
said that there i1s a lack of data on aggregate consumption
expenditures in real terms. The national account of Saudi Arabia
publishes real values of gross domestic product by kind of
economic activity in producer values only. Plot of real aggregate
consumption ¢, compared to real private national disposable

income Yy, is presented in Figure 1.
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Figure (1)
Aggregate Real Consumption and Real Private National
Disposable Income in Saudi Arabia: 1967-1999, Million Saudi

Riyals
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The second standard variable that should be included in the
list of explanatory variables is personal assets or wealth (real and
financial). However, the lack of data constrains the choice to add
this variable.® Instead, oil wealth is the second variable in the list
of explanatory variables. This type of wealth is not considered

among personal wealth types, but it is added to reflect the effect of
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huge oil resources as the main source of Saudi Arabia income on
the behaviour of Saudi consumers. Such inclusion was also seen in
Vaez-Zadeh work “the oil wealth and Venezuela economic
behaviour” [6]. In Vaez-Zadeh work, consumption is assumed to
relate directly to the expected real oil wealth. This relation is based
on the possible “confidence effect” that resource availability might
have on the behaviour of economic agents.

The third variable included in the list of explanatory
variables is the rate of change of prices or inflation since it is
expected to influence consumption. Such link between
consumption and inflation is not theoretically conventional.” There
were, however, a number of attempts to establish a link between
inflation and consumption, especially as a result of the rapid
inflation experienced by most countries in 1970s. Saudi Arabia
experienced relatively high inflation during 1970s.® The inflation
rate (m,) is constructed by taking the difference of natural log of the
consumer price index (CPI), which is called officially the cost of
living index (CLI), for middle-income households.

The last explanatory variable in the list is real interest rate.
This variable has been also added in the list of explanatory
variables by many researchers, for example, Haque’s [7]. Such
inclusion is a very reasonable since interest rate should have a
negative impact on aggregate demand, in which consumption

represents the major component. That means higher interest rates
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are hypothesised to induce people to consume less and save more.’
By opposite way, lower interest rates encourage consumers to
borrow more to smooth their consumption. Overall, interest rates
influence the intertemporal optimization choices.

The interest rate used in this work is LIBOR series. The
only available domestic series is the three-month interbank Saudi
riyal deposit rate. It is published by the Saudi Arabian Monetary
Agency (SAMA), the country’s central bank, in the Money &
Banks Statistics for the period 1987 and onward. The rates for the
period 1984-1986 are available at the SAMA’s Research
Department. There is no data available pre 1984. Fortunately, libor
series that covers the whole period moves a very close to the
former one as shown in Figure 2. Moreover, since we found the
correlation between Libor series and SAMA series for the period
1984-1999 to be 0.97, empirically we can use any one to represent
the interest rate variable. The LIBOR series was chosen since it
covers the whole period of study.

Data:

This study utilises annual data covering the period 1967-
1999. Quarterly data for GDP and its components are not
available. Saudi Arabia started publishing national account data in
1967. Except when indicated, the source of data is the National
Centre for Financial & Economic Information’s (NCFEI) database

at the Saudi’s Ministry of Finance and National Economy. The
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base year used in this paper is 1990, which is different from the
official base year. Accordingly, appropriate transformation has
been conducted.

Figure (2)
SAMA series and Libor series over the period 1984-99

12

3. Econometric Methodology Issue:
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Most macroeconomic time series such as consumption and
income exhibit substantial co-movement, and the estimated
functions obtained from these series frequently suffer from the
problem of non-stationary regressors and spurious regressions,
which do not reflect long-run relationship but common time trends.
We can infer long-run relationship between non-stationary time
series when the variables are cointegrated.'” Accordingly, the first
step 1s to decide whether the proposed variables in the
consumption function are stationary or not. In the paper this step
will be carried using augmented Dickey-Fuller (ADF) test [8], [9].

The next step is to test for the presence of cointegration
among the explanatory variables using the Engle and Granger
approach [10]. Basically, it involved a test of the null hypothesis
of noncointegration or the existence of a unit root in the residuals
(g¢) of the static (possibly cointegrating) regression model shown in
equation (1). The test is not simply a standard unit root test. Engle
and Granger generated the critical values using Monte Carlo
simulations of 100 observations.

(D) logei=PBo+Pylogyi+Puologwoi+Brmi+P,rite,

When the hypothesis of the presence of cointegration is not
rejected, several methods are used to estimate the long-run
relationship among the concerned variables in a single equation.
The paper uses the Stock and Watson (S-W) dynamic ordinary
least squares (DOLS) [11]. DOLS contributes to asymptotically
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efficient estimators, which have been developed in late 1980s and
early 1990s in the case of I(1), see for example, Phillips and
Loretan [12], and Saikkonen [13]."" But the DOLS approach is
more general to allow for variables integrated of alternative orders
using (dynamic) either ordinary or generalised least squares (GLS),
although it later became more known as dynamic ordinary least
squares (DOLS). Furthermore, based on Monte Carlo evidence,
this approach was shown by Stock and Watson to perform more
favourable in small samples relative to other asymptotically
efficient estimators. General DOLS specification, which involves
adding leads and lags of the change in the regressors, is given by
equation (2).

(2)loge,=BX;+dy(L)Alogy +dy (L) Alogwo,+d,(L)A
mtd, (L) Ar + v,

Where B = [ a, By, Bwo, Br, B:], X=1[1,logy, log wo, «, r], dy (L),
d w (L), d;: (L), d; (L) represent lead and lag operators (for
example, d, (L) Alogy; = +dy Alogyw +dyAlogy +dy.,
Alogyy + ), and v, is the random error term.

Finally, an error correction model (ECM) will be developed. ECM
implies that changes in the dependent variable (i.e. consumption)
are a function of the level of disequilibrium in the cointegration
equation and changes in the other explanatory variables as well.
Initially, an overparamaterized ECM for consumption is to be

specified, with up to two lags for the first difference of both the
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explanatory variables and the dependent variable. In addition, the
residual term obtained from DOLS level estimates is to be included
in the ECM. ECM general specification is given by (3):
(B)Alogci=¢pAlogce @, Alogce,+yoAlogy +v, Alogy.
1 Ty Alogy e +QpAlog wo,+ Qp Alog wo +Qy Alog wo, +
AT T AT+t ATL+FAMAT FAM AT T AT+ 0
(logcui—-BX =€)+,

Where B and X are defined in (2), € is the error-correction term.

The results would be sequentially simplified using standard
general-to-specific modelling criteria. ECM implies the existence
of a long-run relationship through the significance of the error-
correction term since it is derived from the cointegration equation.

The coefficient of this term gives indication of how the
disequilibrium in the long run is being corrected in the short-run.

4 Estimation results:
4.1 Test for integration and cointegration:

In applying cointegration techniques, there is a need first to
decide whether the proposed variables in the consumption function
are stationary or not by testing for the presence of unit root. This
step will be carried out using the augmented Dickey-Fuller (ADF)
unit root test.

The procedure to test for stationarity in the levels of
variables starts with the most unrestricted model (a drift and time

trend are included) as shown in equation (4):
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@) x-X 1= A=+ B T+pxe +dyAxe + &
where x, represents the variable of interest, log ¢, log y;, log woy,
T, Or 1, T is a time trend, and d = 0 or 1. The null hypothesis that
X; 1s nonstationary (B = 0, and p = 1) is rejected if the coefficient
on X 1s significantly negative. One lag of the dependent variable
is added to make sure that the error term is free of significant serial
correlation.'” If d = 0, then the test is the Dickey-Fuller (DF) test.

The results of the test for stationarity of our time series
using the ADF test are shown in Table 1.” Comparing the
estimated ADF statistic presented in the Table 1 with the critical
values shown in the same table we found that the absolute values
of these ADF statistics are not large enough to reject the hypothesis
of non-stationarity of the variables log c,, log y;, log wo,, 7, and 1,
at level with (or without) time trend. Accordingly, first
differencing is needed. As shown in Table 1, the explanatory
variables become stationary after first difference, hence, it is
evidence that all are I(1). Note that such step results in omitting
the stochastic trend. The critical values are not from normal t-
tables but calculated by Dickey and Fuller [9]."

The residuals are tested for serial correlation using the
Lagrange multiplier (LM) test since the ADF test may lose power
when the 1.1.d. assumption is violated. The results of (LM) test of

the fourth order for serial correlation are reported in Table 1. In all
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series, it 1s observed that the residuals for zero-lag are free from

serial correlation as indicated by the calculated values of LM.
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Table (1)
ADF test for unit root
VARIABLE D ADF STATISTICS LM(4)
Log ci* 0 -0.159 1.92 (0.14)
1 -0.785 1.00 (0.42)
Log y¢* 0 -1.477 0.815 (0.53)
1 -1.00 0.177 (0.95)
log wo* 0 -2.148 0.867 (0.50)
1 -1.684 1.020 (0.42)
Tk 0 -2.119 2.050 (0.12)
1 -3.181 1.034 (0.41)
re* 0 -1.886 2.414 (0.08)
1 -2.894 0.991 (0.43)
A log cg** 0 3.135 1.24 (0.32)
1 -2.341 0.51 (0.68)
A log yi** 0 -7.281 0.319 (0.86)
1 -4.168 0.811 (0.53)
A log wog** 0 -6.535 0.743 (0.57)
1 -4382 0.745 (0.57)
A m** 0 -3.975 1.140 (0.36)
1 -3.719 1.276 (0.31)
A 1 ** 0 -3.894 0.488 (0.74)
1 -3.861 0.446 (0.77)
Notes:

* Critical value for ADF is -3.56 for 5% significance level; time trend is
included.

** Critical value for ADF is — 2.96 for 5% significance level; time trend is
omitted.

Numbers in parentheses are probability (p)-value.
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The next step is to test for the presence of cointegration
among the variables log ¢, log y,, log wo,, m and r, using the
Engle-Granger augmented Dickey Fuller test [10]."° The test for
the null hypothesis that log y;, log wo, 1, and m; are not
cointegrated is equivalent in the E-G framework to testing whether
g of equation (5) ~ I(1) against the alternative that g, ~ 1(0), e.g. to
check to see whether the OLS residual (¢ ) is 1(0).'° Equation (6)
is to be used to test the residuals of equation (5) for stationarity.
(5)logei=Po+Pylogyit+ Pwologwo+Prme+P,rete,
O)Aeg=pegtyAeg,+v

The t-ratio for the coefficient on the residuals lagged one
year (€ ;) that is the ADF statistics is -5.05, where the critical
value for 5% significance level is -4.85."” This result indicates that
we can reject the hypothesis that € is non-stationary, and conclude
cointegration relationship exits among our chosen variables. LM
test result using two lags is 0.83 with p-value of 0.66.

4.2 Estimating a cointegration relationship:

Having established the existence of a cointegration
relationship, next step is to estimate that long-run relationship.
The results are reported in Table 2. Since we have just 33
observations, up to two leads and lags of the first differences of the

explanatory variables are used. One lead and one lag are used to
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obtain the results in Table 2; using two leads and lags does not

alter the results to any significant degree.

Table (2)
long run estimate of consumption function
VARIABLE COEFFICIENT*
Constant -2.4765 (-4.41)
Logy, 0.6036 (7.99)
Log wo 0.4352 (5.02)
o -0.0332 (-5.48)
I -0.0099 (-1.76)
Adjusted R® 0.99

Notes:
* no zero-lag
Values in parentheses are t-statistics

The results for the period 1967 —1999 offer some insights
on the relationship between consumption expenditures and the
other variables in the equation. The estimated coefficients of all
four variables are consistent with the expected signs presented
earlier. The values of the adjusted R* are almost one. Real private
income, real oil wealth and inflation significantly influence private
consumption in Saudi Arabia, while real interest rate is found
somewhat significant. Finally we notice that the obtained MPC is
0.60, which is not a very high such as 0.9 or 0.85.

4.3 Short run dynamics: error-correction modelling ECM:

ECM implies the existence of a long-run relationship

through the significance of the error-correction term.  The
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coefficient of this term gives indication of how the disequilibrium
in the long run is being corrected in the short-run.

Since A log c; and A log y; are jointly determined, IV is used
in estimation. Initially, the model given in equation (3) is
estimated. A general-to-specific approach based firstly on t-
statistic and secondly on diagnostic tests was followed in
determining a suitable lag structure. This approach usually
produces lower values for R*. Many initial results, lagged income
and oil wealth in particular, are inconsistent with the theoretically
expected signs. The small number of instruments is a possible
reason behind such a result. To increase the ratio of the number of
instruments to explanatory variables, the two lags for each of the
explanatory variables are restricted to equal each other. The Wald
test results do not reject the imposed restrictions, and the final
output is reported in Table 3.

The diagnostic tests as reported in Table 3 are LM residual
correlation (serial correlation), arch, white heteroscedasticity,
Ramsey’s reset, linear restriction, Wald for coefficient restrictions,
and instrument Sargan tests. Before making any comment on the
results of these tests, there is a need to say that these tests should
serve as a guide rather than clear evidence, given that the sample is
quite small.

The diagnostic test results indicate that the model seems to

be robust to various departures from classical regression
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assumptions. In particular, the LM test indicates that residuals are
not serially correlated. The presence of autoregressive conditional
heterosecedasticity (ARCH) in the residuals is rejected by the
ARCH test, and the restriction F-test does not reject the restrictions
imposed on the original model. Ramsey’s RESET results are
exception. As mentioned in the previous paragraph, however,
these tests should be taken as guide. On the other hand, when oil
wealth variable in square form is added, the Ramsey’s RESET test
result indicates that the model is not mis-specified. However, the
oil wealth variable in square form is excluded since its presence
generally reduces the other diagnostic test values, the t-static
values for the coefficients, and makes the model fails to pass the

LM test.
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Table (3)
ECM results for consumption function
VARAIBLE COEFFICIENT*
Constant 0.0162 (1.04)
ALogc 0.6842 (3.26)
A Log ¢ s 0.7112 (3.66)
A Log y ** 0.2518 (1.52)

ALogy. +ALogy,

-0.1690 (-2.31)

A Log wo **

0.1732 (3.61)

ALog wo.;+A Log wo,

0.1116 (-1.73)

Amg+Ame,

0.0144 (4.64)

A ¥* 0.0143 (3.55)

A F¥* 0.0052 (1.20)

€ -0.8130 (-3.54)
Adjusted R? 0.74

D-W 2.18

Diagnostic testing****

LM1: ObsxR’ 0.13 (0.71) 1
LM2: ObsxR” 0.00 (1.00) 2
Archl: ObsxR’ 1.36 (0.24) 1
W-H: ObsxR’ 19.92 (0.46) 8
R-Reset F-stat 9.50 (0.00) 1,23
Wald of coefficient. restrictions F-stat | 0.64 (0.64) 4,13
Restriction F-stat* " 0.22 (3.02)° 8,13
Instruments Sargan (x°) ¢ 0.03 (19.67)° 11

Notes:

* Values in parentheses are t-statistic

** Instrumented variables

**% The variable (r., + r.) is omitted since its coefficient is found
insignificant, but the coefficient of the error term & becomes almost one (0.96).
However, if only ry.; is kept, the coefficient of the error term (¢) is reduced to —
0.81, which 1s more reasonable.

***% Numbers in parentheses (except for the last two tests) are probability (p)-

value. Numbers in the third column are degrees of freedom.

a: F restriction test is calculated manually since it is not given in Eviews

b: Numbers in parentheses are 5% critical values
c: Sargan test is calculated manually since it is not given in Eviews.

Definitions:
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LM1: the Breusch-Godfrey serial correlation LM test with one lag
LM2: the Breusch-Godfrey serial correlation LM test with two lags
Archl: autoregressive conditional heteroscedasticity test with one
lag

W-H: White heteroscedasticity test, no cross terms

R-reset: Ramsey’s reset test (stability test) with one fitted term.

Instruments list:

constant, A log ¢ to Alog ¢ 3, Alog yd | to Alog yd 3, Alog wo
v1to Alog wo (3, AT to A3, AT to AT 3, logcy, logye,
log WO .1, T, T i1,
Inspection of the estimated coefficients shown in Table 3 reveals
important results. Overall, The statistical fit of the model to the
data is generally satisfactory. Turning to the important behavioural
findings, the first major finding is that the change in the
consumption variable lagged one year or two years has a
significant influence on the current change. Such results indicate
that the change in real consumption expenditures is attributed to
the disequilibrium between the actual and the desired consumption
within the previous two years. Table 3 shows that there is a
significant influence of the current change in the explanatory
variables income, oil wealth, and interest rate.

Most importantly, the error-correction term in Table 3 is a
clearly significant with an adjustment coefficient of —0.81,

indicating that in the case we are off the long-run, overall
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consumption adjusts to its long-run equilibrium level with about
80% of the adjustment taking place within a year. That means
consumption will take about little more than one year to restore the
equilibrium level.

5.4 Closer look:

Since there are inconsistencies with theoretically expected
signs (insignificant values are omitted) as shown in Tables 3, each
ECM has been transformed into a levels-form to gain better
understanding of the dynamic nature of the system. The results are
shown in Table 4. Clearly, the sign of the coefficient on
consumption lagged three years indicates that current consumption
moves in an opposite direction to consumption lagged three years.
This is probably due to a slowdown of consumer spending
following two years of what may be seen as overspending.

Of particular significance is the result that lagged income
and oil wealth have generally low or insignificant effects on
consumption. On the other hand, the coefficients on the lagged
three-year times are generally higher than those lagged one year.
The coefficient values of income also seem surprising. It seems
that current income is marginally significant. MPC of income
lagged one year has almost zero value. However, MPCs lagged
three years are positive, although not high. Overall, it seems that
higher income or oil wealth does not always produce higher

consumption immediately. With respect to income, one possible
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explanation is that the data used does not represent real personal
disposable income very well. For oil wealth, since oil is owned by
the government, higher oil wealth, which mostly results from

higher oil prices does not always produce higher personal income.

Table (4)
results of Table 3 after being transformed into level
VARAIBLE COEFFICIENT
Constant -1.993
Logc 0.874
Logc o Ns

Logc 3 -0.711
Logy: 0.252
Log vy 0.068
Log yis 0.169
Log wo ¢ 0.173
Log wo 3 0.112
Tt -0.013

T3 -0.014

Iy 0.014

I -0.017

1) -0.005°

Table 4 reveals fairly low coefficient values for interest
rates and inflation. The results shown in Tables 2, 3 and 4 are
reproduced in Tables 5 and 6, with only income and oil wealth as
explanatory variables. The test for the presence of cointegration
using same method used before in the case of four variables (the
Engle-Granger augmented Dickey Fuller test) has been reported in

Table 5. As shown in this table, the t-ratio for the coefficient on
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the residuals lagged one year (¢ (1) that is the ADF statistics is -
3.86, where the critical value for 5% significance level is -3.69.
This result indicates that we can conclude cointegration
relationship exists.

As shown by Tables 5 and 6, there are generally no
significant differences resulting from omitting interest rate and
inflation. The error correction term coefficient of the ECM has
fallen from about 0.81 to about 0.69. vy, is not shown since it is
found insignificant in the ECM stage, but the coefficient of current

o1l wealth has increased more than two times.

Table (5)
long run with income and oil wealth as the explanatory
variables
VARIABLE Constant | Logy, | Logwo, | Adjusted R*
COEFFICIENTS -1.9611 0.8344 0.2270 0.96
(-2.30) (8.24) (1.95)

Notes: ADF test result is —3.86, and the critical value at 5% significance level
is =3.69. LM test result with two lags is 0.70 with p-value of 0.70. Values in
parentheses are t-stat.
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Table (6)

ECM, and level (dynamic) with income and oil wealth as the

explanatory variables

VARIABLE COEFFICIENTS
ECM* Level
Constant 0.0547 (4.17) -1.305
log ¢ Na 0.660
log ¢ Na 0.133
log c 3 Na -0.487
Log vy, Na Na
Log v Na 0.290
Log vis Na 0.286
Log wo Na 0.180
Log wo Na -0.106
Log wo (3 Na 0.086
Alogcy 0.3542 (3.72) Na
Alogco 0.4867 (5.00) Na
Alog yi1+A log v -0.2864 (-4.41) Na
Alog wo 0.1805 (5.77) Na
Alog wo 1+A log wo (» -0.0866 (-3.53) Na
ECM term -0.6940 (-8.25) Na
Adjusted R 0.84 Na
Diagnostic tests
LM1 0.06 (0.81) Na
LM2 0.58 (0.75) Na
Arch 0.24 (0.62) Na
W-H 7.50 (0.82) Na
R-Rest F-stat 7.10 (0.01) Na
Wald test 2.98 (0.07) Na
Notes:

* with the exception of equality restriction imposed on the two lags of each
income and oil wealth, the unrestricted model is same as the restricted except
that A log y, is found insignificant. The Wald test results do not reject
restrictions.

Na: not applicable or available
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6 Summary & Conclusion remarks:

The purpose of This paper is to estimate the private
consumption function of Saudi Arabia utilising the cointegration
approach. We use annual data for the period 1967- 1999. A more
recent technique robust to small sample bias developed by Stock
and Watson, known as dynamic ordinary least squares (DOLS)
was utilised to obtain both long and short-run estimates. The
results of the empirical work suggest that real private income, real
oil wealth, and inflation variables significantly influence private
consumption in Saudi Arabia, while real interest rate is found
somewhat significant.

The estimated long-run marginal propensity to consumption
(MPC) is about 0.60. This MPC is not considered very high.
Since the national disposable income has been used instead of the
personal income, which is not available, the obtained MPC is
mostly underestimated. But there is a potential of obtaining higher
MPC in the future. That is because a large portion of the residents
in Saudi Arabia is expatriate (about 25-30% during most study
period) who spend large amount of their income out Saudi Arabia.
Therefore, they have a relatively low MPC. The current policy of
Saudization of labour force would mostly increase MPC over
years.

The error correction model (ECM) was employed to

represent the dynamic of short-term without removing any
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information about the long run from the model. The obtained
results were subject to a number of diagnostics tests, which
indicate that the statistical appropriateness of the estimated
function is adequate. The feed back effect is about 80 per cent,
meaning that most of the disequilibrium between short and long
run is corrected each year.

The significant effect of oil wealth on consumption is a
strong indication of “confidence effect” of presence of natural
resources. The implications of such confidence effect with respect
to future consumption and more broadly to economic policies is a
potential area for future research.

The estimation results reveal fairly low coefficient values
for interest rates and inflation. Carrying estimation with only
income and oil wealth as explanatory variables shows that there are
generally no significant differences resulting from omitting interest

rate and inflation.
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! Comprehensive review about consumption theories can be found for example
in M. Evans [5] and L. Meyer [14].

? The Narasimham model is design for the member states of the Gulf
Cooperation Council (GCC)- Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and
the United Arab Emirates. These countries are almost identical in terms of
economic conditions and structure.

’ The Al-Bashir model was a pioneer, based on his PhD dissertation submitted
to the Department of Economics in the University of Arizona in 1973, yet it is
still the only published model of the Saudi economy. It is not Keynesian, but
based on the aggregate supply components.

* Since there is no data on the personal disposable income, Narasimham used
the following calculation as a proxy: national income minus government
revenues less operating surplus, deflated by the consumer price index.

> Traditionally, taxes are subtracted from national disposable income.
However, since there is no income tax in Saudi Arabia, 1 subtracted
government revenues. However, part of government revenues are given to
household as transfer payments.

%1 tried to introduce M2 (in log form after it has been deflated by CPI) as a
proxy for personal financial wealth, but it was found insignificant in the
cointegration equation and highly correlated with income. On the other hand,
using some measure such as M2 to represent the personal financial wealth has a
serious limitation; since this kind of wealth belongs to private sector beside
individuals.

” That is because, with real income and real wealth remaining unchanged, a rise
in the price level must imply an equiproportionate rise in money income. If
inflation (or price level) is included in the consumption function and the
coefficient is found to be positive, then this would imply that consumers were
exhibiting money illusion.

¥ We should distinguish between the price index for domestic output, and price
index for consumers (CPI). Since Saudi Arabia is a very high open economy in
terms of import and export, domestic inflation based on CPI is caused largely
by the increases of prices of imported goods. These increases occur either
because of an increase in the exchange rate or because of an increase in the
price of foreign goods at their origin. As a result, there should be a substitution
effect between domestic and foreign (tradable) goods, most of which are
manufactured goods. However, since manufacturing production in Saudi
Arabia has been clearly limited, there is a low degree of substitution. As a
result, the Saudi consumers may prefer to increase their saving at least
temporary (or invest in real assets). On the other hand, if the real value of
domestic output (GDP) is unchanged, inflation reduces the real income
importance as a constraint on consumption expenditures. To capture this
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problem, Meyer [14] suggested using both income and exchange rate in the
consumption function.

’ Borrowing is not conventional practice in Saudi society. Before 1990s,
buying consumer goods through instalment payments or borrowing from
commercial banks were not a familiar practice in Saudi society. That is due in
part to cultural consideration, and in part to the government-owned specialized
credit institutions (SClIs) that provide medium to long-term interest-free loans.
Moreover, certain percentages out of the loans are waived in some cases.
However, during the past decade, there has been a dramatic change. The
number of bank branches increased sharply, and the financial system has
developed. The commercial banks operating in the kingdom have started
providing credits to the consumers, although such service is still somewhat
under-utilised. People have been gradually becoming more tolerant toward
borrowing from banks. On the other hand, the fund available through SCIs per
capita fell strongly since mid-1980s as a result of decline of government oil-
based revenues and population growth.

' Cointegration has been studied extensively. The interested reader is advised
to consult a relatively recent econometric book, for example Banerjee [15],
Greene [16], Harris [17], and Maddala and Kim [18].

' Essentially, those estimators are based on a simple static OLS regression, but
corrected for those effects that cause the non-optimality of the static OLS
regression. Those estimators vary in how accurate they are for these nuisances.
2" Adding one lag is found to be enough since LM test shows no serial
correlation for one or zero-lag.

B All empirical works are done through Eviews software, version 3.

' Eviews has incorporated MacKinnon critical values [19] into the Augmented
Dickey-Fuller test.

"> As mention in Section Three, the test is not simply a standard unit root test.

' Equation (5) is the first step of E-G two-step procedure.

"7 The critical value has been calculated manually using “Table A.6, Response
surface for critical values of cointegration tests”, source Mackinnon [19].

'® The number of (linear) restrictions done in the above empirical work needs
clarification.

F (m, n-k) = [(RSSR — RSSUR)/m] / RSSUR/(n-k), where

RSSR= RSS restricted

RSSUR= RSS unrestricted

Then, m equals the number of regressors omitted from the model, for example
if we hypothesise that the coefficients Bl and B2 each has zero value, then
m=2, and we say there are two linear restrictions.




