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I - Introduction: 

The main purpose of this paper is to analyze the relationship between the 
budget and trade deficits in an open petroleum economy. The economy of 
The Kingdom of Saudi Arabia is taken as an example. National accounts 
annual data are used to explore the relationship between the two mentioned 
deficits. The data cover the period from 1970 to 1999. This study tries to test 
the Ricardian equivalence and the Keynesian proposition. The Ricardian 
equivalence argues that the budget and trade deficits are  not correlated, 
whereas the Keynesian proposition confirms the existence of a positive 
relationship between the two deficits. Also, the later mentioned proposition 
notes the direction of the causality: budget deficit causes trade deficit. 

 
In economic literature, many researches focused on the relationship 

between trade deficit and budget deficit. The recent empirical investigation 
provide mixed results. Evans (1988), Miller and Russek (1989), Dewald and 
Ulan (1990), Enders and Lee (1990) and Kim (1995) support the Ricardian 
equivalence that budget and trade deficits are not correlated. On the other 
hand, Darrat (1988), Abell (1990), Zietz and Pemberton (1990), Bauchman 
(1992), Rosensweing and Tallman (1993), Bahmani-Oskooee (1992,1995), 
Vamvoukas (1999) argue in favor of the Keyensian proposition (the 
conventional view) that these  deficits are closely linked and the budget 
deficit causes the trade deficit. 

 
This paper, unlike all other studies, is based on two principles. First, it 

investigates the relationship between the two deficits on petroleum economy 
where exports, government revenue, and income are closely linked with oil 
revenue. Second, this paper  tries to prove that even in petroleum economy, 
the Keynesian proposition is still partially valid. Budget deficit and trade 
deficit are linked, but the direction of the causality is reversed, because of 
the important role of the oil revenue in this economy, the trade deficit causes 
the  budget deficit.  
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The relationship between budget and trade deficits will be analyzed in 

the short and the long run by using three complementary approaches: the 
Error Correction Model, the Johansen Cointegration  and the Granger 
bivarite causality.  

 
This research will be presented in four sections. Section II deals with the 

theoretical basis of the twin deficit phenomenon. Section III discusses the 
econometric methodology. Section IV provides the estimated results. 
Section V is reserved to the summary and concluding remarks. 

 
 
II: Theoretical basis of the Twin Deficit Phenomenon: 

The national account identity presents the theoretical basis of the 
relationship between budget deficit and trade deficit. From the national 
income accounts:  

{1}                       MXGICGDP −+++=  
Adding the accounting principle that leakages must equal injections, we can 
easily determine the conditions that would make these two deficits identical. 

{2}                      XGIMTS ++=++  
Where C is consumption, G is government spending, S is saving, T is taxes, 
X is exports of goods and services, and M is imports of goods and services. 
The twin deficits are referred to by deficit in the budget  (T-G) and the trade 
deficit by (X-M). To see the relation, from the income accounting identity, 
we get:     

{3)                  )IS()TG()MX( −+−=−  
Or:                            {4}                  SDBDTD +=  
Where: TD is the trade  deficit representing the difference between exports 
and imports of goods and services. BD is the budget deficit representing the 
difference between public revenues and public spending. The SD is the 
saving deficit, symbolizes the difference between private saving and private 
investment.    
  

The relation (3) is derived from an accounting identity. This relation is an 
equality between two sides. The left side is the foreign deficit. The right side 
is composed from two deficits, the budget deficit and the private saving 
deficit. There is no reason to assume, a priori, that any deficit is an 
explanatory variable of other deficits. Because of the equality between the 
two side of the equation, it is not useful to explain any deficit by the others 
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two deficits. Usually, a dual analysis of these deficits is explored. The most 
important of them is the analysis of the relationship between the current 
trade deficit and the budget deficit, named as the twin deficits. 

 
In the economic literature, two approaches are known  to explore the 

relationship between current trade deficit and budget deficit, the Ricardian 
Equivalence and the Keynesian conventional proposition, which are 
explained briefly below. 
 
A -  The Ricardian equivalence: 

The Ricardian equivalence claims  the absence of any relationship 
between the current trade deficit and the budget deficit. This approach 
reveals that the budget deficit is a result of a tax cut which will have no 
effect on the national savings. Tax cut reduces public revenues and  public 
saving. The decrease of the public saving enlarges the budget deficit. But, 
the decrease of the public saving will be matched by an equal increase in the 
private savings. So, the domestic savings will not be affected. That is 
because people will rationally presume that decreased tax  (the budget 
deficit) will have to be paid for in the future. So, they will increase savings 
to pay for future  increased burden. People know that taxes will go again to 
pay for the budget deficit so they save the extra money and they use  it to 
pay for the future tax increases. The tax has simply been delayed,  not 
actually taken away. If this were perfectly true, then the budget deficit 
would have no impact on anything because it would not change national 
savings. The Ricardian equivalence, reveals that the tax cut is a temporary 
procedure. The decrease of the public savings will be compensated for by an 
equal increase of private savings. The national saving will not be affected. 
Therefore, the budget deficit has no effect on the current trade deficit. 
 
B -The Keynesian proposition: 

The strongest argument against the Ricardian equivalence is the 
Keynesian proposition . This proposition argues that there is a positive 
relationship between trade and budget deficits. The twin deficits hypothesis 
states that a budget deficit will lead to a current account deficit. And 
obviously a budget surplus will improve the current account deficit. If the 
budget is in deficit then the government is a net borrower. Total national 
savings are equal to the private plus the public savings. If the public is 
negatively saving, then the national savings will decrease. With a lower 
level of national savings, the interest rates should increase, which will lead 
to an increase in the exchange rate. An increasing interest rate will make  
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exports less attractive, and increase the attractiveness of imports, 
subsequently worsening the trade  balance which is the major factor in the 
current deficit account  variability. So, the budget deficit leads to increase in 
the trade and the current accounts deficits. The Keynesian proposition can 
be summarized in two principles: First, a positive relationship between trade 
defict (TD)  and budget deficits (BD). Second, the direction of the causality 
is from budget deficit to trade deficit. More specifically, we can write the 
Keynesian proposition as: )BD(fTD = . 

 
The following additional explanations can be advanced to assert the 

relationship between budget  and trade deficits: 
1 – Some economists argue that the budget deficit results from the increase 
in public spending. As public consumption is  an element of the effective 
demand,  the increase of public consumption will increase the domestic 
income by the multiplier effect. When domestic income increases, imports 
of goods and services will increase, and the trade deficit will  also increase.  
 
2 - The linkage between the budget and the trade deficits is an automatic 
result of the National Account identity. In equilibrium:  

{5}                  )MX()TG()IS( −+−=−  

A decrease in public savings (results from a tax cut or an increase in public 
spending) imply a decline in national savings. The decrease of the national 
saving lead to a disequilibrium between saving and investment )IS( ≠ . 
This disequilibrium imply that: )()(: MXTGISif <⇒>⇒< . So, the budget 
deficit results from the decline in savings capacity to finance domestic 
investment. The savings deficit can be offset by  foreign direct investment . 
The inflow the FDI will increase the external debt. So, the budget deficit  is 
correlated with the current accounts deficit via the increase in the external 
debt. 
 
3 – The increase in public expenditure or the decrease in its tax revenue 
results in budget deficit. This budget deficit implies a decline in local 
savings due to the decline in public savings, because local savings equal the 
total public and private savings. Some economists argue that the budget 
deficit will be followed by a surplus in the balance of capital accounts 
instead of a deficit of the balance of the current  accounts. This surplus will 
result from the increase in the flow of foreign investments due to the 
increase in local interest rates to restore the equilibrium between investment 
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and savings. That will give rise to the surplus in the capital accounts, 
because its balance is the  opposite of the current accounts balance. 
 
C -Criticism of the twin deficits hypothesis: 

During the Ronald Regan administration of the USA, and specifically in 
1981, the United States suffered from huge budget deficit and current 
account deficit. The most important reasons of these two deficits are the 
huge military expenditures, the increasing interest rates and the decline in 
the savings rates compared to other industrial countries. The liberals claimed 
that the budget deficit due to the decrease in the income tax policy resulted 
in huge deficit in the balance of payments. That means the United States 
debts to the rest of the world increased, which led to a decline in the living 
standards of the Americans (Barlett,1999). 

For a period of time, it appeared that data had supported the twin deficit 
hypothesis : 

- During 1980-1989 budget deficits coexisted with the current account 
deficits, which led to huge flows of financial transfers and foreign 
direct investment into the United States. 

- From 1990, the current account and the federal budget followed  two 
opposite directions: The federal budget showed huge surplus whereas 
the current account deficit registered a very high index.  

-  In 1998, the federal budget showed a surplus of  $ 450  billions 
whereas the current account showed a deficit of  $ 300 billions. 
Budget surplus continued  with the growth of the American economy 
whereas the deficit of the balance of payment also continued. Thus, 
the budget and the current account went in opposite directions. (Nigel 
Morgan, 1999). 

 
2 – Although, the twin deficit hypothesis theoretically sound, there are big 
doubt about its applicability in real world. Some economists showed the 
lack of a systematic relation between the budget deficit and the interest rate 
on the one hand, and between the budget and the current account deficits, on 
the other hand. In Norway, for example, a big deficit in the current account 
coexists with equilibrium in the current account. In the United States, the 
surplus in federal budget during the sixties of the past century coexisted 
with the deficit in the current account. (Jackson1996). 

Applying the twin deficit hypothesis in the seven big industrial countries 
using data for the period 1972-1990, Polzo (1992)  explained that the results 
of testing this hypothesis varied  considerably among those countries.  
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3 – Others  indicated that the relationship between the budget and the 
current account deficits was analyzed by an unacceptable manner due to the 
lack of precise definition for the components of each of these two deficits. 
The increase in government expenditure leads to a budget deficit, but its 
impacts on the performance of the economy differs according to whether it 
is current, final or investment. Additionally,  the increase in revenues results 
in an increase in the current  account deficit, but the impacts of the increase 
in revenue on the performance of the economy differs depending upon if its 
spent in consumers or investment goods. That is why removing the 
investment expenditures from the budget deficit and removing capital goods 
imports from the current account deficit will reduce each of the two deficits 
and will change the nature of the relationship between them. (Hummel, 
1997). 

 
4 – The twin deficit hypothesis neglects two important variables; the 

money supply and the price level . Under the hypothesis of constant money 
supply, the equilibrium condition (S=I) will be released   and local savings 
will equal local investment. But, due to the expansion of the financial 
system in creating credit and its increase for the money supply, investment 
level will increase over the ability to save  (S<I). The expansion in the 
money supply will lead to an increase in nominal incomes which will 
increase demand for exports, thus increasing the deficit in the current 
account. It will also lead to an increase in the general prices level (inflation), 
consequently it will lead to an increase in export prices and a decline in 
imports prices. In its turn, which will increase imports and reduce exports 
thus increasing the balance of payment and the current accounts deficits. 
(Jackson, 1999). 

 
5 – Many economists got concerned with the twin deficit hypothesis 

because they believed that the public budget surplus will reduce the current  
accounts deficits. This means that the independent and effective variable is 
the budget deficit whereas the current account deficit is a dependant and 
ineffective variable. The equilibrium relationships are : 

)SI(       BD          CD
{6}                   )SI()GT()MX(

)MX()TG()IS(

−+=
−+−=−
−+−=−

 

Assuming the government does not need to borrow and its budget is 
balanced (BD=0). The current accounts deficit will decline by reducing 
investment, and increasing savings or both. However, this conclusion is 
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incorrect, because investments is one of the determinants of economic 
growth, income level and imports. 

 
6 –Some economists used the twin deficit hypothesis to confirm the 

existence of a direct relationship between the budget and the current account 
deficits. Some American economists are trying to get rid of the current 
accounts deficit by reducing the budget deficit. But, other economists 
believed  that the current accounts deficit per say, does not  cause a problem. 
The current accounts deficit continued in the United States since almost 100 
years, and the Americans borrowed from the rest of the world to import 
capital goods. The borrowing for investment helped to establish the 
strongest economy of the world without using its private savings. That is 
why we have to differentiate between the reasons of the current accounts 
deficit and whether the results from the money supply expansion policy or 
from importing capital goods. If the current accounts deficit was due to the 
expansion of money supply policy we can use the twin deficit hypothesis to 
reduce the budget deficit in order to reduce the current account deficit. If the 
current account deficit is due to importing capital goods it will not hurt to 
leave this deficit as it is (Davidson, 1996). 

 
7 – Normandin (1994) evaluated the causality relationship between 

budget and current accounts deficits using Blanchard ‘s Overlapping  
Generations Models. This model analyzes the overlapping between the twin 
deficit and the Ricardian equivalence. This model requires consumers 
expectations about the future budget deficit when they consider the 
development in the budget and the current accounts deficit. This 
requirement for the derivation of constrains that can be tested for consumers 
planning horizons. For reasonable horizons the response of the current 
accounts deficit for an increase in the budget deficit was tested. It was found 
that the consumer time horizon is 83 years in the United States and Canada. 
Considering stability and continuity of the budget deficit, this horizon 
results in statistically significant responses.  In spite of the importance of 
this study, to compromise between the twin deficit hypothesis and the 
Ricaridian equivalence, the length of the time horizon which was estimated 
at 83 years, reduces the importance of estimated results. That is because, this 
time horizon approaches the life expectancy at birth in most  developed 
countries, and exceeds the period the consumer looks at his time horizon 
which is basically related to his productive age.  

 
D -The Budget and  Trade Deficits in an Oil Economy: 
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The Keynesian approach which implies the existence of a direct 
relationship from the budget deficit towards the trade deficit may note be 
applicable to an oil based economy. The basic source of income in an oil 
based economy is revenues of oil export. These revenues affect the 
government revenues (T) and the exports of goods and services (X). 
Considering the important role of the oil revenue of the components of the 
current accounts and the public budget, it is possible to expect a relationship 
between their deficits different than their relationship in non oil economy. 
And it is possible to expect a positive relationship between the budget and 
the current accounts deficit. It  is expected also, that the trade deficit causes 
the budget deficit. 

 
The increase in oil exports (X) increase the surplus (or reduces the 

deficit) in the trade balance (X-M). However, oil exports is the most 
important component of the government revenue (T). That is why increasing 
exports will increase the government revenue, and consequently it will 
increase the surplus (or reduce the deficit) in the government budget (T-G), 
assuming constant imports (M) and government expenditure (G). Assuming 
(X=T), the relationship between trade balance account and budget deficits 
will be a relationship between government expenditure and imports, which 
is be beyond the scope of this study. 

 
Being able to finance its budget from oil revenues, Saudi Arabia dose not 

need to collect taxes from the public as it is the usual case in non oil 
economies. That is why the Keynesian approach which depends upon the 
tax cut mechanism does not apply in the case understudy. The closest 
variable to tax in the Saudi economy is Alzakat which is based upon a fixed 
rate, the policy maker can not play with to use it as an economic policy 
instrument. Also, Alzakat collection is not meant to finance the government 
budget and it is only for income distribution. So, it is not a proxy for tax. 

 
Even though, the  tax cut affects public and private savings in any market 

economy, in the case under consideration savings are affected mainly by the 
oil revenue. That is why interest rate which is very nominal and almost fixed 
in the Saudi economy, will not increase when public and domestic savings 
decrease due to the tax cut, and the exchange rate, in its turn, will not be 
affected. Consequently, the inflow of foreign investment will not increase to 
restore the equilibrium of savings and investment. 
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Under all these circumstances, government expenditure becomes the 
main mechanism as policy instrument in the Saudi economy. Oil exports 
determine the ability of the government to spend. Public expenditure plays 
the major role in the economy for both production and income distribution. 
Government expenditure cut is very limited because of the size of the 
government and at the same time, it can not be increased by the policy 
decision maker because it is determined outside of this economy. It depends 
mainly upon the international energy market forces. 

 
In a petroleum economy, like the Saudi case, the linkage between trade 

account balance and budget deficit may differ notably from the relationship 
among current account balance and budget deficit. Even though, the trade 
balance is an important component of the current account balance,  the two 
accounts will have different balances. Due to the huge volume of the foreign 
labor force in the Saudi economy, the transfer of its wages to the rest of the 
world affects considerably the current account balance. For this reason our 
econometric investigations are based on the trade balance resulting directly 
from the national account identity (relation 1). Note that the correlation 
coefficient between the trade balance deficit and the current account deficit 
in Saudi economy is about  0.7 only. 

 
III: Econometric methodology 
Based upon the above discussion we will study  the relationship between 

the deficits( trade and budget deficits)  under consideration using the 
following variables: 

TD = trade deficit which is defined as the difference between exports (X) 
and imports (M) of goods and services. 

BD = budget deficit which is defined as the difference between 
government revenues (T) and government expenditure (G). 

t =time. 
In the statistical analysis of the models, all variables components 

(T,G,X,M) will be in logarithmic forms. 
In our research, we used the modern econometric approach for analyzing 

the time series relationships. First, we  tested the stationarity of the variables 
by using ADF test. Second, we tested the cointegration of the variables by 
using Engle-Granger two steps approach of the error correction model. 
Third, we tested the Johansen cointegration model. Forth, we tested the 
Granger causality direction. 
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A-  Unit Roots testing: 
Based on Wold’s theorem, a stationary time series with no 

deterministic components has an infinite moving average representation 
(ARMA) that can be approximated by a finite process. A priori, many 
economic time series will be non-stationary integrated processes. Thus, if a 
non-stationary time series (X) needs to be differenced (d) times until 
reaching stationarity, then the time series is said to be integrated of order 
(d), denoted by )(~ dIXt . 

For a pair of series, Xt and Yt, which are both integrated of the same 
order (d) or )(dI , then any linear combination of the form Z Y aXt t t= − , will 
be integrated of order )(d , where α  is a constant. If  α  fulfills the relation, 
Z I d b bt ~ ( ),− > 0 , then Xt and Yt are integrated. Johansen demonstrated that 

if X It ~ ( )0  and Y It ~ ( )1 , then Y and X Xt j
j

P

= −
=
∑

0

could be cointegrable. 

According to Engle and Granger methodology, the first step is to 
examine whether the time series contained in the equation has a unit root. In 
the cointegration literature, the more frequently used tests for a unit root are 
the Dickey-Fuller (1979 and 1981), Philips-Perron (1988), and Perron (1986 
and 1988) test. These tests agreed in their treatment to the intercept 
parameter µ . Thus, the null model to test for unit root has the following 
form: 

{7}                    XX t1tt εαµ ++= −  
and the model under the alternative hypothesis: 

{8}                 X)2/Tt(X t1tt εαθµ ++−+= −  
Where Xt is the logarithm of the time series, and under the null hypothesis; 
α θ= 1 and = 0, and T represent the number of observations. In this paper, we 
use the Augmented Dickey-Fuller (ADF)  to test for the stationarity of the 
time series. 
  The ADF test can be obtained by applying OLS to estimate the 
coefficients of the following relation:  

{9}              uXXtX
n

1i
titi1tt ∑ ++++=

=
−− ∆λγθµ∆  

Where n  is chosen to eliminate the autocorrelation. If a unit root exists, then 
γ α= −1 would not be statistically different from zero . The ADF test can be 
conducted by comparing the t-value on the coefficient of Xt−1  by either the 
critical values presented by Fuller (1976) or by the extended tables of 
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Dickey-Fuller that presented by Guilkey and  Schmidt (1989) and denoted 
by τt . 
 
 

B - Error Correction Mechanism: 
The Granger representation indicates that if Xt and Yt   are integrated, 

they will have an error correction representation as follow: 
 

{10}            )L(cX)L(b)XY(Y)L(a ttt1t0t ε∆αλα∆ ++−−=  
Where a (L), b (L) and c (L) are stable and invertible polynomials, 
respectively. Such models provide a more attractive way of presenting and 
modeling cointegrating series. The error correction models combine the long 
run ( )Y Xt t−α  and the short run dynamics.  

The second step of Engle and Granger methodology consists to estimate 
the following regression: 

{11}             bECXYaY 1tjt
T

j
jit

T

1i
it −−−

=
+∑+∑+= ∆β∆α∆  

Where ∆  denotes the first difference, and the EC represents the error term. 
The estimated error term coefficient must have statistically significant 
negative sign. This coefficient indicates the percentage of the 
desequilibrium in the dependent variable that would be adjusted from period 
to another. 
 
 
 
C- Johansen Method for Cointegration 
 It is widely recognizable that Engle and Granger test for cointegration 
would be enough if we want to examine the effect of error correction 
mechanism on the dependent variable for two sequences periods such as t 
and t-1. However, since our concern is concentrated on the whole structure 
of the twin deficit function, it is more useful to apply  Johansen multivariate 
cointegration analysis. 
 
 The Maximum Likelihood procedure (Johansen’s test), suggested by 
Johansen (1988 and 1991) and Johansen and Juselius (1990), is particularly 
preferable when the number of variables in the study exceeds two variables 
due to the possibility of existence of multiple cointegtating vectors. The 
advantage of Johansen’s test is not only limited to multivariate case, but it is 
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also preferable than Engle-Granger approach even with a two-variable-
model (Gonzalo,1990). 
 
 To determine the number of cointegrating vectors, Johansen (1988 and 
1991) and Johansen and Juselius (1990) suggested two statistic tests. The 
first one is the trace test ( )λtrace . It tests the null hypothesis, says  that the 
number of distinct cointegrating vectors is less than or equal to ( q ), against 
a general unrestricted alternative (q = r). This test is calculated as follow: 

{12}                )1ln(T)r(
p

1ri
itrace ∑ −−=

+=

∧
λλ  

where nr λλ ,......,1+  are the smallest value eigenvectors (p-r). The null 
hypothesis stated that the number of cointegrating vectors equals at most to  
(r). In other words, the number of cointegrating vectors equals or less than 
(r)  (where r=0,1,2, in our study). The second statistical test is the maximal 
eigenvalue test ( )maxλ that is calculated according the following formula:  

  1rmax {13}                          )1ln(T)1r,r( +
∧

−−=+ λλ  
 

This test concerns a test of the null hypothesis that there is  (r) of 
cointegrating vectors against the alternative that (r+1) cointegrating vectors. 
 
D - Granger Causality Testing 

In the case of time series data, tests of the direction of causality are 
available. Granger (1969) has argued that the ability of a variable X to 
improve the predication of a variable Y is an operationally meaningful 
interpretation of the statement that X causes Y.  Following Granger (1969), 
a variable X is said to cause another variable Y, with respect to a given 
information set that includes X and Y, if current Y can be predicted better 
by using past values of X than by not doing so, given that all other past 
information in the information set used. Formally, let ,....,2,1,0,1...,t,At −=  
be the given information set, tA  includes at least )Y,X( tt , the bivariate 
process of interest. Let }ts,A{A st <= . Define tt YandX  similarly. Then X 
causes Y if: 

{14}                  )XAY()AY( ttt
2

tt
2 −<σσ  

Where )ZY( t
2σ denotes the variance of the minimum variance unbiased 

predictor of Y given information set Z. 
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In what follows, the usual assumption that )}Y,X{(A =  is made. X and Y 
are presumed to be a pair of linear covariance-stationary, time series. Thus 
X and Y can be written as: 

{15}                  VXdYcY

UYbXaX

r

1i

s

1j
tjtjitit

m

1i

n

1j
tjtjitit

∑ ∑ ++=

∑ ∑ ++=

= =
−−

= =
−−

 

Where '
tt )V,U(  is a serially independent random vector with mean zero and 

finite covariance matrix. The causality test to be performed can be stated 
simply. 
(One) X causes Y if s,...,1j,0dH j0 ===  can be rejected. 
(Two) Y causes X if n,...,1j,0bH j0 ===  can be rejected. 
Feedback is said to occur if both (a) and (b) hold. 

These causality tests have certain advantages over the simples 
contemporaneous correlation-based test that are usually employed to 
investigate the twin deficit hypothesis. There are other methods of testing 
causality, as in Sims (1972) and in Pierce and Haugh (1977). The original 
causality test is chosen here because its straightforwardness and because it 
saves degree of freedom. Since the number of observation is limited, the 
later is an important consideration in this study (Jung and Marshall, 1985). 
 
 
 
IV. Estimated results; 

If )tTD(  and )tBD(  are considered to be stochastic trends and if they 

follow a common long-run equilibrium relationship, then )tTD(  and )tBD(  

should be cointegrated. Cointegration tests the long-run equilibrium 
relationship between non-stationary time series integrated of the same order. 
According to Engle and Granger (1987), cointegrated time series must have 
an Error Correction Model (ECM) representation. The cointegration analysis 
permits to test and estimate short and long run relationship between 
variables. Furthermore, the ECM approach helps to solve the spurious 
correlation problem among economic variables. Johansen   cointegration 
approach allows testing and estimating the long-run relationship among 
budget deficit and trade deficits, and Granger causality  helps to test the 
existence of  causality and determine its direction. 
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A: Testing For Unit Roots: 
 Table (1) shows the t values on the level obtained from ADF tests. These 
values are clearly less than the critical values and therefore the null 
hypothesis of a unit root cannot be rejected for each series at the 1 percent 
significant level. Thus, budget deficit and trade balance deficit are non 
stationary time series.  
 
 

Table (1) 
ADF Unit Roots tests 

Variables Specifications Lags Levels First Differences 

BD No intercept 
No trend 

0
١ 
٢ 
٣ 

-1.683 
-1.075 
-2.277 
-2.014 

-4.737 
-4.673 
-4.588 
-4.603 

With intercept 
No trend 

0
١ 
٢ 
3

-1.967 
-1.993 
-2.716 
-2.236 

-4.147 
-4.110 
-4.065 
-5.074 

With intercept 
and trend 

٠ 
١ 
٢ 
٣ 

-1.737 
-1.802 
-2.317 
-2.020 

-3.833 
-3.954 
-4.120 
-6.673 

TD No intercept 
No trend 

0
١ 
٢ 
٣ 

-1.532 
-1.476 
-1.222 
-1.151 

-3.773 
-3.739 
-3.786 
-3.795 

With intercept 
No trend 

0
١ 
٢ 
3

-1.830 
-1.987 
-1.823 
-1.745 

-3.553 
-3.556 
-3.771 
-3.845 

With intercept 
and trend 

٠
١ 
٢ 
٣ 

-1.968 
-2.008 
-1.489 
-1.434 

-3.918 
-4.114 
-5.365 
-4.302 

              Critical values at 5 % level of significance, for T=30: with intercept and trend  -3.573, 
               with intercept-2.966, no trend or intercept –1.953.  (Davidson and Mackinonon, 1992) 

 
 
Also, table (1) shows the calculated t values of the first differences. 

These results prove that the hypothesis of unit root can be rejected, or to say 
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that the variables in their first difference are stationary time series. So the 
variables of the equilibrium twin deficit relationship are cointegrated of 
order one, I (1). Taking the AIC as criterion to select the number of lags, we 
get the results summarized in table (2): 

 
Table  (2): Unit Root tests, 1970-1999 

 
Specifications Variables AIC criterion 

Levels First Difference 

No intercept 
No trend 

BD
TD 

 

-1682   (0)   
-1.830   (1) 

 

-4.147*  (2) 
-3.773*  (2) 

 

With intercept 
No trend 

BD
TD 

 

-1.705  (0) 
-1.978  (1) 

 

-4.673*  (0) 
-4.114* (2) 

 

With intercept 
and trend 

BD
TD 

 

-2.271  (1) 
-1.434  (3) 

 

-4.120*  (2) 
-5.365*  (2) 

 

� Significant at 1% significant level. 
� Number in parenthesis is lags order. 

 
Finding that the two variables TD and BD have the same order of 

integratedness implies that these variables move together over time and 
hence there exists a long-run relationship known as the cointegrating 
regression. Therefore, it is essential to note, that the residuals of the 
cointegrating regression are stationary time series, i.e. I (0).  

 
 

 
B: Error Correction Model: 

Having obtained the above results of non-stationarty of the time 
series, we then test the error correction model between  trade deficit and 
budget deficit. The error correction model allows to test the cointegration 
among the variable TD and BD. To reatch this purpose we apply Engle-
Granger two step approach. In the first step, the cointegrating regression will 
be estimated. In the second step, the lagged error term is introduced in the 
error correction representation. So, the first step consists to run the 
following regression by applying OLS method: 

{16}                         BDTD
TDBD

tt10t

tt10t
µββ
εαα

++=
++=
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The second step to estimate the ECM representation, will be as follow: 

{17)                        TDBDTD

eBDTDBD

1tjtj2
1j

iti1
1i

0t

1tjtj2
1j

iti1
1i

0t

−−
=

−
=

−−
=

−
=

+∑+∑+=

+∑+∑+=

δµ∆β∆ββ∆

λ∆α∆αα∆
 

The estimation of the cointegrating regressions (16) by OLS method, is 
presented in the table (3): 
 

Table. (3): Cointegration Regression 
 

 
tBD  tTD  

C -0.33 
(-8.14) 

0.49 
(11.33) 

tTD  0.66 
(11.0) 

 

tBD   1.23 
(11.0) 

2R 0.81 0.81 

DW 1.14 0.95 
SE 0.172 0.235 

Notes: numbers in brackets are t-ratios; 
D-W is Durbin Watson statistic, 

SE is the standard error of regression. 
 
Testing the stationarity of error terms in the cointegrating regression (16) 

reveals that the error terms are stationary i.e. I (0). The null hypothesis of 
unit root can be rejected at 1% level. This stationarity of the error terms is a 
significant indication of the cointegratedness of the variables BD and TD of 
the twin deficit equations. The cointegrating regressions reveal a positive 
relationship between the budget deficit and the trade deficit. An increase in  
(T/G) by 1% will be matched by an increase in (X/M) by 0.66%. In other 
words, the long-run elasticity of BD with respect to TD equals to 0.66, and 
the elasticity of TD with respect to BD equals to 1.23. 

 
The error correction models estimations are summarized in table (4). The 

lagged error term coefficient of )e( 1t−  is statistically negative, but the 
coefficient of )( 1t−µ  is negatively insignificant. These results provide an 
indication of the direction of causality between BD and TD. It seems that 
TD causes BD rather than TD causes BD.  
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Table. (4): Error Correction Model 
 

tBD∆  tTD∆  

C 0.002 
(0.073) 

-0.040 
(-1.098) 

1tBD −∆   0.657 
(3.295) 

2tBD −∆
 

0.266 
(1.788) 

 

1tTD −∆  0.401 
     (2.833) 

 

3tTD −∆  -0.255 
(-1.67) 

 

4tTD −∆
 

 -0.133 
(-0.658) 

1te −  -0.803 
(-4.058) 

 

1t−µ   -0.259 
(-1.201) 

2R  
0.674 0.428 

DW 2.012 1.445 
SE 0.153 0.179 

   
Notes: numbers in brackets are t-ratios; 

D-W is Durbin Watson statistic, 
SE is the standard error of regression. 

The coefficient of 1te −  is statistically significant. It has a negative sign 
and it is in accordance with the ECM implications. This coefficient 
expresses the speed of adjustment. The ECM estimation reveals that 80% of 
the desiquilibrium of the budget deficit would be adjusted every year by the 
trade deficit. 

 
 
C: The Twin Deficit and Johansen Method for Cointegration: 
 The results of trace and maximal value tests summarized in table (5) 
indicate the possibility of rejecting the null hypothesis that says there is no 
cointegrating vectors at 5 percent significant level. This means that the 
whole structure of the twin deficit variables is cointegrated. In addition, it 
means that there is stationary linear combination between the budget deficit 
and trade deficit, despite that each variable is nonstationary. Finally, this 
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result confirmed the existing of long-run equilibrium relationship between 
the two variables, which means that they do not diverge away from each 
other where it shows similar behavior.  

 
 

 Table (5) Cointegrating Test 
 

i
ˆ       

Eigenvalue
λ

 

Maximal Value 
 

)ˆ1ln(T
     

i

max

λ

λ

−−

=
 

              Trace 

∑ −−

=

)ˆ1ln(T   i

trace

λ

λ

 

Critical 
Value 5% 

for 
Maximal 
Value test 

Critical 
Value 
5% for 
Trace 
test 

Null 
Hypothes

is 

0.677142 29.394 35.402 18.96 25.52 0≤r  
0.203256 5.908 5.908 12.25 12.25 1≤r  

Critical values are taken from Osterwald-Lenum (1992). 
    

Since the calculated value of trace test (29.394) exceeds the critical 
value (25.52) at the 5 percent level of significance, it is possible to reject the 
null hypothesis that there is any cointegrating vector. Because the calculated 
value of trace test (5.91) is less than the critical value (12.25), likelihood 
ratio test indicates one cointegrating vector at 5% significance. The reported 
results of Johansen procedure shown in Table 6 can not reject the hypothesis 
that there is at most one cointegrating vector.  The normalized cointegrating 
equation is summarized in table (6). 

 
Table (6) 

Normalized Cointegrating Vector 
BD TD Trend Constant Log 

likelihood 
1 -0.395 

(0.044) 
0.008 

(0.002) 
0.086 33.6 

 (Three lags are used in the VAR; values in parenthesis are standard errors) 
 

Results in table (6) mean that the long run budget deficit elasticity with 
respect to trade deficit equals to 0.395, In the relation 'αβπ = , the first term 
in α   (0.975) represents the speed at which tBD∆ , the dependent variable in 
the first equation of VECM, adjusts towards the single long-run 
cointegration relationship. So, we can conclude that the cointegration 
analysis confirms the existence of a long- run relationship between budget 
deficit and trade deficit in Saudi Arabia.  
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D: Granger Causality Testing  

Johansen cointegration method confirms the existence of a long-run 
equilibrium relationship between budget deficit and trade deficit, but this 
method does not say which of the two deficits cause the other deficit. 
Granger causality test helps to determine the direction of causality between 
the two deficits. 

By using the AIC criterion to choose the number of lags, we found the 
AIC is minimal when the number of lags equals three for both deficit 
variables. The estimated results of Granger causality test are presented in 
table (7). 
 

Table (7): Granger Causality and Wald Test 
 Coefficients Dependent variables 

tBD  tTD  
constant  -0.315 (-2.278) -0.224 (-1.717) 

1tBD −  1a  0.353  (1.427) -0.187 (-0.654) 

2tBD −
 

2a  -0.159 (-0.614) -0.207 (-0.691) 

3tBD −  3a  -0.155 (-0.641) -0.447 (-1.606) 

1tTD −  1b  0.784 (3.606) 1.123 (4.468) 

2tTD −  2b  -0.627 (-2.00) -0.257 (-0.710) 

3tTD −  3b  0.454 (1.685) 0.489 (1.571) 

2R   0.833 0.863 

DW  2.09 2.166 

SE  0.181 0.209 

Wald test for 
causality 

H0 : 0bi =  
F= 8.86 (0.001) 

2χ =17.72 (0.00) 

H0 : 0ai =  
F= 1.69 (0.207) 

2χ =3.76 (0.184) 
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Notes: numbers in brackets are t-ratios; 
D-W is Durbin Watson statistic, 

SE is thee standard error of regression. 
 
Applying Wald test, the results of table (7) provide that the causality 

between budget deficit and trade deficit does exist. More important, the 
direction of the causation running from trade deficit to budget deficit cannot 
be rejected at 1% level of significance. These results coupled with the 
existence of a long-run relationship between budget deficit and trade deficit 
confirm that the budget deficit, in Saudi Arabia, over the period of 
estimation, was heavily dependent on trade deficit. 
 
 
V  - Summary and Concluding Remarks 

This paper analyzes the relationship between budget deficit and trade 
deficit in petroleum economy, by taking the case of Saudi Arabia as an 
example. This research used annual time series data covering the period 
1970-1999. We present the theoretical framework based on two hypotheses. 
The Ricardian equivalence neglects any relationship between the two 
deficits, and the Keynesian proposition confirms the existence of a positive 
relationship between them. 

Because of the special characters of the petroleum economy, we tried to 
argue that any of the two hypotheses is not valid in this economy. The basic 
source of income, in oil based economy, is the oil export revenue. This 
revenue affects the government revenues and the exports of goods and 
services. Considering the important role of oil revenue of the components of 
the trade accounts and the public budget, we expected a positive relationship 
among budget deficit and trade deficit, but the direction of the causality is 
reversed, trade deficit causes budget deficit. 

To reach our purpose, the paper is based on budget deficit and trade 
deficit time series. The paper analyzes the stationarity, estimates the 
cointegrating regression and the error correction model representation, tests 
the Johansen cointegration and tests the existence and the direction of 
causality. Our research reveals that the time series are cointegrated of order 
one, confirms the existence of a long-run equilibrium relationship between 
the deficits and affirms the direction of causality from trade deficit to budget 
deficit. 

The economic implications of this paper are very important. If the 
government would like to reduce trade and budget deficits, the government 
must begin by reducing trade deficit. Since the trade deficit depends on oil 
prices, the government has to diversify the sources of the national income. 
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When the oil revenues become less important in domestic income, the 
structural economic transformation may reverse the causality direction 
between the deficits, and the Keynesian proposition will be more valid.  
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Summary 
 

The Twin Deficits Phenomenon in Petroleum Economy: 
Evidence from Saudi Arabia 

 
 

Prof. Mamdouh ALKHATIB ALKSWANI 
King Saud University 
Dept. of Economics 

 
 

This paper examines the relationship between budget and trade deficits in 
petroleum economy. The Saudi economy is taken as an example. Annual 
data covering the period 1970-1999 are used to investigate the relationship 
among deficits. This paper discusses the theoretical basis of the twin deficit.  
The Ricardian equivalence argues the absence of any relationship between 
the deficits, while the Keynesian proposition affirms the presence of a 
positive relationship between them. 

Econometric investigations reveal that budget and trade deficits are 
cointegrated. The application of the ECM and the Johansen cointegration 
confirms a short run and long- run relationship between the deficits. But, 
Granger bivariate causality test asserts that the causality direction is from 
trade deficit to budget deficit. So, in oil economy, neither the Ricardian 
equivalence nor the Keynesian proposition are valid. The two deficits are 
closely linked, but trade deficit causes budget deficit. 
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 ملخص
 العلاقة بين عجزي الموازنة والميزان التجاري في اقتصاد نفطي

)تطبيق على الاقتصاد السعودي(  

ممدوح الخطيب الكسواني. د.أ  
جامعة الملك سعود -كلية العلوم الإدارية  –قسم الاقتصاد   

 المملكة العربية السعودية

 
وتتخذ  هذه الدراسة  اقتصـاد  . الميزان التجاري في اقتصاد نفطييهدف هذا  البحث إلى تحليل العلاقة بين عجز الموازنة وعجز 

مستقاة مـن التقريـر    ١٩٩٩-١٩٧٠المملكة العربية السعودية  مثالاً عن الاقتصادات النفطية، وتعتمد على بيانات سنوية تغطي الفترة 

  .الصادر عن مؤسسة النقد العربي السعودي ١٩٩٩السنوي لعام 

فالتكافؤ الريكاردي ينفي وجود أية علاقة مباشرة بين عجـز الموازنـة   . النظري لفرضية توأمة العجزينتناولت الدراسة الأساس 

وعجز الحساب الجاري، في حين يرى المقترح الكينزي وجود علاقة موجبة ومباشرة من عجز الموازنة باتجاه عجز الحساب الجاري، 

  .يد الحساب الجاريوذلك باعتبار أن الميزان التجاري المحدد الأساسي لرص

الاعتماد على النفط كمصدر رئـيس للـدخل،  ارتبـاط    (وبالنظر لاختلاف الاقتصادات النفطية عن غيرها من اقتصادات السوق 

الإيرادات الحكومية بالدخل النفطي، ارتباط الإنفاق الحكومي  بالإيرادات النفطية، دور الإنفاق الحكومي فـي توزيـع الـدخل والنمـو     

، فقد حاولت الدراسة تبيان أن كل من فرضيتي التكافؤ الريكاردي والمقتـرح الكينـزي غيـر    )ضعف الإيرادات الضريبية الاقتصادي،

  .قابلتين لتفسير العلاقة بين عجز الموازنة وعجز الميزان التجاري في اقتصاد نفطي

متكاملة من الدرجة الأولى، وأكد تطبيق نمـوذج  بين التحليل القياسي أن السلاسل الزمنية لعجز الموازنة وعجز الميزان التجاري 

وبالتالي، فإن بين التكامل المشترك للعجـزين وجـود   . تصحيح الخطأ  ونموذج جوهانسن تكامل العجزين في الأجلين القصير والطويل

واتضح أن العلاقة الطرديـة  . زينكما مكن اختبار السببية لجرانجر من تحديد اتجاه العلاقة السببية بين هذين العج. علاقة توازنية بينهما

.  الموجبة بين عجز الموازنة وعجز الميزان التجاري تنطلق، خلافاً للمقترح الكينزي، من عجز الميزان التجاري باتجاه عجز الموازنـة 

ا العمل علـى  وهكذا، فإن تقليص العجزين يستدعي من صناع القرار في الاقتصاد النفطي تطبيق حزمة من الإجراءات يأتي في مقدمته

تحسين معدل التبادل التجاري لزيادة العائدات النفطية، وتنويع مصادر الدخل لكي لا تتحكم العائدات النفطية بكل من عجـز الموازنـة   

 .وعجز الميزان التجاري وأداء الاقتصاد بشكل عام

 
 
 
 
 
 
 
 



 27

 
 
 
 
 
 
 
 
 
 
 
 
 


