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. Ana Cuvak and Zilvinas

. Jinzhao

phenomenon, in the experience of Sudan its
evident that the exchange rate play crucial
role in inflation determination, therefore,
resolving balance of payment crisis in
coordination between fiscal and monetary
authorities will help landing smoothly from
the present shock.

14. The structural resolution of inflationary

pressures in Sudan leis primarily on
expanding domestic production to reduce
importation form abroad under a clear
strategy of import substitution, and export
promotion policy measures. i.e. demand
management policies are not enough
to cater for inflationary pressures post
secession period, it’s necessary to exert
more efforts in the supply side to increase
real output.
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due to high levels of inflation and currency
depreciation is the major cause behind such
a move. Therefore, reducing inflation and
stabilizing the exchange rate will help in
raising deposits at commercial banks or
other saving avenues (financial papers),
which in turn will help in encouragement
of investment and financing economic
development.

. The study used regression and cointegration
techniques to study the determinants of
demand for money, then measuring the gap
between supply and demand for money
and providing an empirical evidence for
inflationary pressures in the economy.
A macroeconomic model for inflation
determinants is estimated, the study
recommends contractionary monetary and
fiscal policies to reduce inflation.

. Comparing demand for money with supply
of money reveals that there is an enlarged
gap indicating monetary expansion and
inflationary pressure, while on average
supply of money is predicted to grow by
20%, assuming that there is no shock in
oil sector, and continuity of the current
contractionary monetary policy. The
demand for money is not expected to grow
by more than 8%, since cumulative growth
on money exceeded 10% in the first half
of the year 2011 (before secession), it’s
expected to end up with 25% annually,
this indicates high inflationary pressure.
If we take into our consideration deficit
financing from the banking system, gold
purchases, open market operation surges,
liquidity injection to commercial banks,
then an austerity measures are required
to absorb excess liquidity and reduce
inflation.

. The study also used regression and
cointegration techniques to measure the
time lag of the effect of changes in money

| £ 2017 palu (67) aasil

and exchange rate on inflation. Two sets
of data were employed, annual data 1970-
2010, and monthly data 1998-2009, the
findings had shown that money changes
take 12 month to affect prices, while
the exchange rate takes 8 months, two
methodologies were adopted to confirm the
same results.

6. Itis recommended to put the time lag of
the change in money and exchange rate
into the consideration in formulation
and 1implementation of monetary
policy.

7. 1Its necessary to stress that macroeconomic
stability as a priority in Sudan post secession
period, therefore, provision of basic goods
at an official exchange rate and reducing
inflation is critically important.

8. To reduce excess liquidity in the economy
its recommended to raise the LRR to 15%,
knowing that such a measure will reduce
the ability of the banking system to provide
finance.

9. The Net Foreign Assets effects will induce
severe exchange rate pressures, while deficit
financing from the banking system will
expand the net domestic assets indicating
further inflationary pressures.

10. Gold purchases will assist the central bank
in managing foreign exchange resources,
it’s recommended to strengthen the
mechanisms of exporting and trading in
gold to the establishment of gold bourse in
Sudan.

11. In the eve of the secession its recommended
to abolish foreign exchange bureaus and
adopt foreign exchange control system.

12. The major sources of monetary expansion
include; open market operations, gold
purchases, and deficit financing its
recommended to sterilize these -effects
through foreign exchange interventions.

13.Inflation is not always a monetary




Table (7): Time lag of the effect of the exchange
rate

Dependent Variable: LOG(CPI)

Included observations: 131 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.

C 0.055552 | 0.074589 | 0.744774 | 0.4579

LOG(CPI(-1)) 0.993713 |0.012184 | 81.56211 | 0.0000

LOG(EXCHANGE) -0.278622 | 0.301515 | -0.924073 | 0.3573

LOG(EXCHANGE(-1)) | 0.700851 |0.488919 | 1.433472 | 0.1543

LOG(EXCHANGE(-2)) | -0.853518 | 0.494533 | -1.725907 | 0.0870

LOG(EXCHANGE(-3)) | 0.699384 | 0.494659 | 1.413872 | 0.1600

LOG(EXCHANGE(-4)) | -0.380615 | 0.498090 | -0.764148 | 0.4463

LOG(EXCHANGE(-5)) | -0.246037 | 0.502893 | -0.489244 | 0.6256

LOG(EXCHANGE(-6)) | 0.694442 |0.480181 | 1.446208 | 0.1507

LOG(EXCHANGE(-7)) | 0.763750 | 0.469757 | -1.625841 0.1066

LOG(EXCHANGE(-8)) | 0.847999 |0.468134 | 1.811447 | 0.0726

R-squared 0.992451 | Mean dependent var | 4.510801

Adjusted R-squared [ 0.991753 | S.D. dependentvar | 0.252368
S.E. of regression 0.022918 | Akaike info criterion | -4.626661
Sum squared resid 0.062503 | Schwarz criterion -4,363285

Log likelihood 315.0463 | Hannan-Quinn criter. | -4.519640
F-statistic 1422.260 | Durbin-Watson stat | 1.550550
Prob(F-statistic) 0.000000

From methodological point of view two
techniques were employed to determine the
time lag of the money changes and exchange
rate on inflation, first; the data were entered
without time lags, then gradually adding

variables with one time lag till we obtain the
most significant results. Second; introducing
24 time lags, and then reducing the lags till we
obtain the most significant result.

The study adopted Chow Test techniques to
investigate whether there is a structural break
with the shifts in the exchange rate system, the
sample of the research had been amended three
times to check for robust of the results, finally
the time lag of the response of domestic prices
to changes in money and exchange rate were
empirically examined. After transforming the
model into an ECM to identify the effect of
the exchange rate in domestic inflation in the
short and long run we obtained the following
results:

The results had shown 20% of the changes in
the exchange rate will be reflected to prices
instantaneously, while domestic prices adjust
with 60% in the first month, the rest of the
effects scattered along the next periods. In
case of fixed exchange rate the changes will
be reflected with 10% contemporaneously
and 50% in the first month then the effect will
decline overtime till vanishes after 6 months,
this implies that most of the exchange rate
effect will be transmitted within the first six
months.

Findings and recommendations:

1. The degree of monetization in the Sudan
economy stayed intact during the last five
years, the proportion of M1 to GDP is
11%, while the proportion of M2 to GDP
is 22%.

2. Before 5 years the percentage of deposits
to M2 is 40%, now its ranging between
25-29%, and 47% to M1. This indicates
that money circulation outside banking
system is growing, speculation in foreign
exchange, real estates, gold and cars
might explain such a shift, however, the
decline in real return on financial assets
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Money supply is its wide definition form M2
is entered for various time lags, in addition
to model overall fitness in each time we
observe two elements, the significance of
the explanatory variable and its sign, till we
arrived at the lag 12 with 99% confidence level.
Therefore, it’s evident that money changes
take one year to affect the general price level;
these results also confirm the results obtained
by the impulse responses in the ECM. The
same methodology is also adopted to verify
the time lag of the effect of the exchange rate
on inflation the coefficient is 0.84 which is
statistically significant at 90%, it revealed that
the exchange rate takes 8 months to affect the
general price level.

Time lag of exchange rate effect on inflation
: Exchange rate pass-through model

The Purchasing Power Parity (PPP) defines the
exchange rate as the ratio between domestic
and foreign inflation:

S = nominal exchange rate, p and p* are
domestic and foreign inflation respectively, by
introducing logarithms and obtaining changes
over time we get:

AP = 0+ B1AS + B2ZAP* +gt...enniiiin, (2)

The impulse response for the VAR system
gives a clear idea about measurement of
the transmission mechanisms, given the
relationship between the domestic prices,
foreign prices and the exchange rate. The time
lags were entered according to Akaike and
Schwartz Information Criteria for optimal time
lags to investigate the responses of domestic
inflation to exchange rate changes:

x=I x HLx +oy +QD+e;(t=1...T)........ (1)

The system will be transformed to an Error
Correction Model as follows:
AX =af’X +TAX  +p +¢D g ... (2)
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Graph (2): impulse responses
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Graph (1): ECM- Impulse responses
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Table (6): Time lag of money effect on inflation:
Dependent Variable: LOG(CPI)
Variable Coefficient Std. Error t-Statistic Prob.
C 1.896279 0.055411 34.22211 0.0000
LOG(M2) -0.259716 0.187743 -1.383359 0.1693
LOG(M2(-1)) 0.090031 0.264026 0.340994 0.7337
LOG(M2(-2)) 0.021318 0.264227 0.080680 0.9358
LOG(M2(-3)) 0.039994 0.262513 0.152352 0.8792
LOG(M2(-4)) 0.169595 0.262982 0.644891 0.5203
LOG(M2(-5)) -0.016581 0.264992 -0.062572 0.9502
LOG(M2(-6)) 0.129161 0.264726 0.487904 0.6266
LOG(M2(-7)) 0.099609 0.265841 0.374694 0.7086
LOG(M2(-8)) 0.052978 0.265288 0.199698 0.8421
LOG(M2(-9)) -0.108926 0.266487 -0.408748 0.6835
LOG(M2(-10)) -0.274357 0.264125 -1.038740 0.3011
LOG(M2(-11)) -0.157930 0.261315 -0.604365 0.5468
LOG(M2(-12)) 0.513999 0.186371 2.757935 0.0068
R-squared 0.967641 Mean dependent var 4.520998
Log likelihood 217.8625 Hannan-Quinn criter. -3.058608
F-statistic 262.2269 Durbin-Watson stat 0.288561
Prob(F-statistic) 0.000000
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65 I

Variance decomposition and impulse responses:
Variance decomposition reflects the prediction
of the dependent variable (own innovations),
and the role of the other factors (which include
money, exchange rate, output and interest
rates), hence the time lag of s can be explained
as follows:

Yt+s—Vtt+s/t=Vt+B1Vt+s-1+B2Vt+s-2+

cABstVEHHLLL (10)
The average error margin for time t can be
predicted by:

MSE (Vt+s/t) = d+B1 ®B1+B2 ®B2+ ...+Bs-
t OBs-1............. (11)

Using VAR and ECM the study investigated
the effect of the exchange rate on inflation,
the exchange rate pass through is calculated
as 0.63 indicating that 63% of the changes in
the exchange rate will be transmitted to the
general price level, to measure that time lag of
such effect an impulse responses and variance
decomposition were pursued to visualize the
time lag of such effects.

Table (5): ECM- Variance decomposition:

Variance Decomposition of INF:

Period SE. INF LNM2 LNY LNS

1 19.79745 | 100.0000 | 0.000000 | 0.000000 | 0.000000
2 23.61745 | 82.05497 | 6.096553 | 11.83506 |0.013414
3 27.16030 | 75.51224 | 11.81932 [ 9.781781 | 2.886663
4 29.29750 | 73.62220 | 12.44866 | 8.560443 | 5.368697
5 30.77447 | 71.45853 | 12.84932 | 9.242868 |6.449278
6 31.79492 1 69.93245 | 13.07580 | 9.830595 | 7.161154
7 32.37162 | 68.43661 | 13.52571 [ 9.876356 |8.161317
8 32.69023 | 67.44739 | 13.74243 [ 9.973382 | 8.836803
9 32.88432 |1 66.78401 | 13.78312 | 10.26332 | 9.169556
10 33.01310 | 66.26568 | 13.83819 | 10.48529 |9.410843

Unlike the results obtained in variance
decomposition of the SVAR model, the
monetary growth effect on inflation is greater,
(13.8) compared to (9.4), the explanation for
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that is the estimation method while SVARS
uses regression analysis, the ECM employs
cointegration techniques, therefore, lagged
terms of exchange rate might have more
influence than money growth.

A granger causality test is carried to examine
the relationship between inflation and the main
determinants, statistically insignificant tests
were removed, and there is a strong relationship
between inflation and the main determinants
money growth, output and the exchange rate:
Granger causality test is adopted to investigate
the causal relationship between inflation and
the main determinants, only significant causal
relationships were provided, it appeared that
inflation causes furthermonetary expansion (one
way causality), but foreign inflation produced
two way causalities, from an economic point
of view this is nonsense, one way direction
1s acceptable that is domestic inflation is
generated by foreign inflation, but it seems
unlikely to presume that foreign inflation is
caused by domestic inflation or domestic money
growth. The most reliable findings are the two
direction relationship from domestic inflation
to the exchange rate, this typically confirms the
validity of the purchasing power parity, that is
depreciation in local currency raises inflation
and inflation accelerates currency depreciation,
this also support the central thesis in this
research that the exchange rate is the major
cause behind inflation in Sudan economy.

The fundamental question can be raised is;
what is the level of the supply of money that
is suitable to demand for money balances? Or
in other words what is the optimal level of the
monetary expansion that does not inhibit a
rising inflation rate?

To answer such a question first it may be
appropriate to analyze the determinants of
demand for money, hence after; a macro
economic model will be employed to set the
macroeconomic indicators.



the cointegration test revealed an equilibrium
relationship between the determinants of
inflation, a VAR system can be transformed
into an ECM as follows;

k-1
x =>T]jA¢ —j+oB'x —1+yD +er = (6)

J=1

Where * is vector of endogenous variables
and » is vector of exogenous variables, the
rank of #'x determines the number of co
integrating vectors, the first component is
adjustment matrix coefficients of a, the second
component is long run coefficientss, the
standard errors are presented in parenthesis.
Using an error correction model the following
results were obtained:

Table (4): ECM results:

Standard errors & t-statistics in parentheses
Cointegrating Eq: | CointEq1
INF(-1) 1.000000
LNM2(-1) -15.18017
(8.61810)
(-1.76143)
LNY(-1) 15.20804
(9.75273)
(1.55936)
LNS(-1) 0.832335
(7.24675)
(0.11486)
C -60.08052
Error Correction: | D(INF) D(LNM2) D(LNY) D(LNS)
CointEq1 -0.319189 | 0.004182 | 0.007438 | 0.002137
(0.40181) | (0.00216) | (0.00394) | (0.00427)
(-0.79438) | (1.93812) | (1.88827) | (0.50008)
D(INF(-1)) -0.062576 | 0.002174 |-0.003507 | 0.001259
(0.32622) | (0.00175) | (0.00320) | (0.00347)
(-0.19182) | (1.24064) |(-1.09660) | (0.36280)
D(INF(-2)) -0.246000 [-0.000489 |-0.000551 |[-0.004205
(0.18315) | (0.00098) | (0.00180) | (0.00195)
(-1.34313) | (-0.49746) |(-0.30695) |(-2.15913)
D(LNM2(-1)) 61.71580 | 0.168814 | 0.634145 | 0.888259
(40.2686) | (0.21627) | (0.39474) | (0.42820)
(1.53260) | (0.78058) | (1.60648) | (2.07440)

D(LNM2(-2)) 4750445 | 0.083385 | 0.301036 | 0.256656
(35.9755) | (0.19321) | (0.35266) | (0.38255)
(1.32297) | (0.43158) | (0.85362) | (0.67091)
D(LNY(-1)) -54.94854 |-0.446811 |-0.889481 [-0.678280
(20.1359) | (0.15648) | (0.28561) | (0.30982)
(-1.88594) |(-2.85542) |(-3.11432) |(-2.18927)
D(LNY(-2)) 16.63005 | 0.181419 |-0.394358 | 0.246220
(33.8340) | (0.18171) | (0.33167) | (0.35978)
(0.49178) | (0.99840) |(-1.18903) | (0.68437)
D(LNS(-1)) 1735469 | 0.042936 | 0.190970 | 0.176740
(18.9246) | (0.10164) | (0.18551) | (0.20124)
(0.09170) | (0.42245) | (1.02942) | (0.87827)
D(LNS(-2)) -16.95643 |-0.144279 | 0.077036 | 0.065756
(19.5286) | (0.10488) | (0.19143) | (0.20766)
(-0.86829) |(-1.37565) | (0.40242) | (0.31665)
C -20.50456 | 0.352045 | 0.397743 [-0.097099
(26.0413) | (0.13986) | (0.25528) | (0.27691)
(-0.79084) | (251716) | (1.55809) |(-0.35065)
R-squared 0461440 | 0.634657 | 0540298 | 0.470098
Adj. Rquared | 0.275015 | 0508192 | 0.381170 | 0.286670
F-statistic 2475207 | 5018435 | 3.395371 | 2562852

Estimatingthe VECM hadrevealed the following
results; only46% ofthetotal variationsininflation
were explained by the model, Surprisingly, the
long run effect of money supply and output
were quite the same (-15) and (15) respectively,
while the exchange rate revealed less influence
on inflation in the long run (0.83), about 31% of
the disequilibrium in inflation will be corrected
within the first year if foreign shock is observed
in the national economy, 1.e. it requires more
than 3 years to retain the equilibrium inflation
rate. In the short run the most influential factor
is money supply (61), output (-54), then comes
the exchange rate lagged two terms (-16), i.e.
the exchange rate effect more likely takes much
more time to influence inflation than money
growth, this is also evident if we consider the
impulse responses and variance decomposition,
about 31% of disequilibrium will be corrected
annually indicating that a shock (drop of oil
prices caused by financial crisis) will prevail for
more than three years.
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Table(2): Heteroskedasticity Test: Breusch-
Pagan-Godfrey

are matrix of coefficients to be estimated, p is
error term.

F-statistic 3.394698 | Prob. F(3,37) 0.0278 Error Correction Model (ECM):
Obs*R-squared 8.849335 |Prob. Chi-Square(3)  |0.0314 Before estimating the model, we have to test
Scaled explained SS |6.569000 | Prob. Chi-Square(3) | 0.0870 the data upon stationarity. The test revealed
Dependent Variable: RESID"2 that all variables were non stationary in levels
Method: Least Squares but when transformed into differences the
Variable Coefficient | Std. Error | t-Statistic | Prob. existence of the unit root cannot be rejected,

i.e. the data is non stationary in levels but
c -0.293266 |0.188602 |-1.554942 |0.1285 stationary in differences.
LOG(REALGDP)  |0.178875 [0.060224 |2.970148 |0.0052
LOG(S) -0.036312 |0.017873 |-2.031710 |0.0494 Table (3): ADF, PP tests of staionarity :
LOG(l) 0.005574 |0.037092 |0.150262 |0.8814 Critical values | ADF -t Critical values | PP Variables
R-squared 0.215837 |Mean dependentvar | 0.179271 26105 283262 | -3.6171 4512818 |s
Adjusted R-squared |0.152257 |S.D. dependent var 0.245054 (10%) (1%)
F-statistic 3.394698 | Durbin-Watson stat 1.109086 -2.6105 -2.61557 | -2.9422 -3.606055 | M2
Prob(F-statistic) 0.027814 | (10%) (5%)

-3.6228 54223 | -36228 -8.83813 | INF

. (1%) (1%)

Structural vector Autoregressive model 26105 YRR 5101949 |y
(SVAR): (10%) (1%)
Inflation is a stochastic phenomenon, it's 3.6228 5.2055 | -3.6171 -5.978355 | *INF
affected randomly by the main variables (1%) (1%)

stated in the single equation model, but these
variables are endogenously determined. In
order to incorporate these variables into a
dynamic model the present research employed
a VAR system of equations as follows:

f(yt, Xt, B)= & eeieieieieeeee e (1)
Where yt= vector of endogenous variables,
xt= vector of exogenous variables, et= vector
of possibly serially correlated disturbances.
The objective is to find values of the vector ft.
Wojciech Maliszewski (2003) based on Bruno
price equation maintained the following:

Y = al(m-p) + a2(e-P) coovveveriiieiieiiine, (2)
Y FYS o, 3)
Assuming product market equilibrium
substitute (2) into (3) and find p:
p=al/(al+a2)m+a2/(al+a2)e-1//(al+02)y.....(4)
Inflation determinants were to be examined
then the system can be presented as follows:
Yt=AtYt-1 +...tApyt-p+ Bxt+pu........ (5)
Where, Yt is k vector of endogenous variables,
xt is vector of endogenous variables, A and 3
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Where xt has zero mean given AY , ...,
AY, , AX, AX , ..., AX . If Y and X are
cointegrated, then the obtained estimated error
term must be stationary, i.e., I(0). Now if we
include the lagged estimated error term as

AY, =B + Zk: BAX,, + iochYH. +8 Z,, +§,

= =

Where . ,
Zt = éz = Yt - Bo _Z BjAXlt—j - zd’jAYl—j
= =1

is the one-period lagged value of

Therefore, in the error correction model, the
right hand side contains the short-run dynamic
coefficients (i.e., o, B.) as well as the long-run
coefficient (i.e., d). The absolute value of o
decides how quickly the equilibrium is restored.
After testing of non stationarity problem, then




exchange rate policies could be investigated
by estimating SVAR and ECM to reflect the
responses of price level to other macroeconomic
variables. The demand for money model is
estimated for the data of Sudan over the period
(1970-2010) and the following results were
obtained:

Table (1): estimating the demand for money

Dependent variable: log(m2)

Variable Coefficient | Std. Error | T-statistic | Prob.

C 5.320037 | 0.372562 | 14.27961 | 0.0000
Log(realgdp) 1.251023 | 0.118966 | 10.51584 | 0.0000
Log(s) 0.780175 | 0.035305 | 22.09812 | 0.0000
Log(i) -0.280538 | 0.073271 | -3.828797 | 0.0005
R-squared 0.989802 | mean dependentvar | 4.100847
Adjusted r-squared | 0.988975 | s.d. dependent var 4244747
S.e. of regression | 0.445703 | akaike info criterion 1.314140
Sum squared resid | 7.350095 | schwarz criterion 1.481318
Log likelihood -22.93988 | hannan-quinn criter. 1.375017
F-statistic 1197.014 | durbin-watson stat 0.751908
Prob(f-statistic) 0.000000 |

The model explained 98% of the changes in
demand for money, the largest coefficient
in the model is income 1.25, statistically
significant at 99%, this actually coincides
with the theoretical basis outlined earlier,
a 1% change in income will result in 1.25%
change in demand for money annually, the
coefficient of the opportunity cost measured
by the weighted average cost of finance of
Murabaha, Musharaka and Mudaraba, the sigh
is negative -0.28 and statistically significant at
99% as expected which also coincide with the
economic theory.

One of the most important results of this
study is the measurement of the effect of the
exchange rate on demand for money balances,
the coefficient is 0.78 statistically significant
with a positive sign and greater than the
effect of the interest rate, it’s obvious that the
prediction of the demand for money had shown
a clear expansion since 2006, as indicated by

the forecasting line below, this can be explained
by the trend of monetization in the south Sudan
after adoption of the CPA, which increased the
demand for money drastically.

In order to confirm the validity of the results, a
modelstabilitytestwascarriedandmeasurement
problems  such as  multicollinearity,
autocorrelation, and Heteroskedasticity were
detected and resolved. A model stability test
is run using - CUSUM recursive residuals,
it’s clear that the demand for money was
instable due to exchange rate volatility and
currency depreciation during early 1980s, the
fundamental external disequilibria also caused
structural changes in the supply and demand for
money. Early 1990s also witnessed instability
due to high inflation rates which reported
double and triple digits in addition to exchange
rate depreciation which threatened the role
and functions of the currency remarkably.
Excluding these two exceptions in the early
1980s and early 1990s, the demand for money
function had shown relative stability over the
period 1970-2010.

There is an autocorrelation problem (Durbin
Watsun =0.75), by introducing the AR(1)®
the results had changed tremendously leading
to crucial changes in the parameters of the
model. Two of the model coefficients become
statistically insignificant; this indicates that
the results were not robust. Therefore, we
excluded the approach, instead a lagged
dependent variable log (m2(-1)) is introduced,
the results confirmed the positive relationship
between income and demand for money. We
took another step by replacing the interest
with inflation to encounter the effect of the
opportunity cost in a more precise way.
However, the findings were also invalid
because of measurement problems, therefore,
we estimated Obs*R-squared which follows x?
to check for Heteroskedasticity, the estimation
rejected the null hypothesis:

1- Autoregressive term
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inflationary pressure which will also tend to
reduce demand for money. Moreover, with
currency depreciation many dealers will
shift to hoarding foreign exchange to avoid
losses of purchasing power of the currency.
This in fact indicates that any further growth
in money supply will not be acquainted, the
situation become more complicated if we put
into our consideration the dynamic interaction
between the effects of an increase in NFA
with a massive growth in NDA, this depends
primarily on the policy measures adopted to
reduce the demand for foreign exchange and
the budgetary arrangement to reduce deficit
financing.

Moreover, the dynamic interaction between
money growth, output, inflation and exchange
rate  will induce further complications
for understanding the adjustment to the
disequilibrium.

In this study after measuring the time lag and
analyzing the macroeconomic liquidity, the
study explored the position of the liquidity
in the economy whether we have an excess
or shortage, first by estimating the demand
and supply of money functions, then setting
the macroeconomic framework for different
inflation scenarios.

Derivation of Demand for money:
M/P=YO%C L oo, (1)
Where M: quantity of money, P: prices, y:
output, e: exponential number, i: interest rate,
o: parameter . Enter the logarithm and put P
the subject of the equation as follows:

| 10510\ o o1 AR 3)
dp/dm>0, dp/dy<0 , dp/di >0

It is clear that there is a positive relationship
between inflation rates, money growth and the
interest rate, while the relationship between
output and inflation is negative.

m_p:q)y_cl+k ............................... (3)

Normally demand for money is based on real

values then with introducing the exchange rate
and the error term u and taking real values the
model will be:

m=0+PBly+PB22i+PB3s+uU ceeeeeriiiiiieeaaanann. (4)

Inflation may also be modeled in the same
manner, to formulate an econometric model,
the time horizon may be introduced for one
lag, and the exchange rate can be added, an
error term could also be embodied as follows:
p ot BIMt-it+ B2yt-i+ B3p-it Bdst-i+ BSr-ite ...(4)
B1=1 ¢ B2<0¢ B3>0¢ B4>0¢ B5>0.

Now the equation can be transformed into a
vector autoregressive model for various time
lags:

AOYt=A1Yt-1+A2Yt-2+.. . +ApYt-pt1 .....(5)
To estimate such a model we collected
statistical data for Sudan covering the period
1970-2010, first a unit root test is carried out
to test stationarity of the data, using ADF and
PP tests, then a cointegration test is made to
investigate the long run relationship between
the variables . The study also manipulated
the impulse responses techniques using the
factor:

BL)Yt=V e (7)
The shock effect dies over time, since all
variables of the model are dependent variables,
then spontaneous effects and lagged time
effects can be calculated using VMA:
Yt=Vt+B1Vt-1+B2Vt-2+....=B(L)Vt ......(8)
Since B(L)={B(L)}"!, equation 8 measures the
effect of the shock in the macro economy and
not the time lag of the effect of money and
exchange rate on prices, the nature of the shock
could be changed through the methodology
of Orthogonal structural innovation , by
transforming the system to structural vector
autoregressive model (SVAR) and getting the
Moving average (MA):

Yt=B*(L) € vooeeeieieiieieeceeeee 9)
Where B* (L) =B(L)AO "' which measures the
shock effect, then the effect of monetary and




It’s important to note that a surplus in the
balance of payment will necessitate an increase
in net foreign assets as a major component
of the money supply, while a deficit in the
balance of payment indicates depletion of
foreign exchange reserves, but due to exchange
rate pressures this will eventually lead to
structural adjustment to various components
of the monetary survey, which imply a decline
in net foreign assets, given the adjustment
of the exchange rate and the central bank
interventions in the foreign exchange market,
its argued that Money supply will be crucially
affected by the balance of payment position.
On the other hand, if we consider money
supply as a liability, in this case money in
circulation and deposits at commercial banks
(current and time deposits), will constitute the
main components of the quantity of money in
the economy, at the time of the shock, deposits
may decrease and money outside banking
system may increase, this makes the central
bank tools ineffective in resolving the shock.
It’s apparent that considering a foreign shock,
such as the situation prevailing in Sudan those
days as a consequence of the drop in oil proceeds
in Sudan post secession period, it would be
valuable to discuss the impacts of such a shock
on the monetary sector by considering the
transmission effect from the external sector.
The transmission mechanism in this manner is
quite clear, in this regard the possible impact
of the shock will be severe shortage in foreign
exchange market, which will induce further
foreign exchange deterioration, the ultimate
effect is a huge decline in foreign exchange
resources which will inhibit tremendous drop
in NFA, this imposes a drastic adjustment in
the structure of the monetary survey, this also
eventually affect the position of the overall
liquidity in the economy and the currency
depreciation will induce high inflationary
pressure.

On the other hand, a drop on oil revenues will
constitute a shock on the government budget
which will result in a huge government budget
deficit, issuing financial papers is virtually
limited. To cover the deficit from foreign
borrowing is also limited. Therefore, deficit
financing from the banking system will be the
only way to offset such a huge decline in oil
revenues. The impact of such a process will
definitely result in a massive growth in NDA.
Combining the two effects on the NAF and
NDA the monetary expansion will lead to high
inflationary pressure, which requires austerity
policy measures to insulate the economy from
the shock.

The main tools of the monetary policy
include; legal reserve requirements, profit
margins, central bank deposits at commercial
banks, foreign exchange interventions, direct
intervention in crisis banks for resolving
defaults and banking mismanagement, open
market operations, moral persuasions and
encouragement incentives.

Macroeconomic liquidity:

It is of a great risk to neglect the developments
that take place in the size of finance and
monetary expansion in the economy under
the expected shock. The impacts of the south
secession which mainly comes from the loss
of oil, will inevitably lead to depletion of
foreign exchange reserves. In the fiscal aspects
the deficit financing will tend to increase the
net domestic assets, i.e. a high money growth
without real output growth, which imply high
inflation rates.

Therefore, it’s important to link demand for
money with the expected money growth under
various inflation scenarios to understand the
position of the macroeconomic liquidity in the
economy using econometric models.

An increase in cost of finance will lead to
reducing demand for money based on the
principle of the opportunity cost, given the
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operations, its recommended to build foreign
exchange reserves from gold and direct the
foreign exchange resources for provision of
basic goods at stable prices, it is required
to activate the open market operations and
sterilize the excess liquidity in the economy .
The most important factor in reducing inflation
in the long run is the expansion of output and
resolving balance of payment crisis, however,
stability of the exchange rate plays a crucial
role in curbing inflation in the short run, while
elimination of deficit financing will definitely
reduce inflation to a moderate level in the long
run.

Theoretical framework and literature review:
Economists consider inflation as a monetary
phenomenon; however, the changes in money
supply empirically had shown marginal
effect on inflation rates spontaneously and
contemporaneously. There are logical reasons
to prove that; prices are mainly rigid in the
short run and adjusts for a certain period to be
flexible in the long run based on the decisions
of the producers and the contracts related to
provision of production inputs. Note that it’s
difficult to marketing output to consumers when
prices rise abruptly, this depends primarily on
the demand for money, the overall liquidity
is related to demand for money determinants
which include level of income, cost of finance
(interest rate) in addition to other factors such
as the exchange rate. These variables interact
dynamically according to the quantity of money
in the economy. Measurement of the effect of
the exchange rate and money supply on general
price level and trade balance is critically
importantin designing macroeconomic policies.
The time lag of the exchange rate pass through
and the monetary transmission mechanism
determines the dynamics of the interaction
between various macro economic variables.
Considering the case of Sudan economy
post secession period, the shock is uncertain,
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simply because if there is a close cooperation
between the North and South Sudan in areas of
currency, oil, trade and foreign debt then there
will never be a shock at any scenario. But if the
oil gap was not covered in the fiscal budget and
the balance of the payments, then the exchange
rate pressures and money growth will lead to
hyper inflation, and the dynamic interaction
between various macroeconomic variables
will result in an inevitable macroeconomic
instability.

Taking into our consideration the experience of
inflation in Sudan, It’s obvious that inflationary
pressures were very high during 1990s , the
economy encountered an external shock mainly
due to shortage in foreign exchange, with the
adoption of the liberalization policy packages
the economy become overheating, thanks to oil
exploration and exportation, which provided
cushioning effects to maintain macroeconomic
stability, the inflation rates were slowed to one
digit during 2000-208.

With the flux of the international financial crisis
the economy had shown signals of massive
growth in public debt and high inflationary
pressure, inflation reached 21% by the August
2011.

If the time lag of money and exchange rate
changes were considered, the uncertainty
brought by the process of the referendum
and the expectations about the post secession
period, inflation is expected to shoot high
levels, therefore, a stringent policy measures to
curb inflation is critically important to stabilize
the economy, namely, contractionary fiscal
and monetary policies are required to insulate
the economy from the upcoming shock, a
foreign exchange control system may also be
considered as a necessary tool to ration the
demand for foreign exchange, further policy
measures to encourage foreign exchange
receipts is also deemed necessary to deal with

the shock.
1- See VAR and ECM results.
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The present paper investigates the causes of
inflationary pressures in Sudan economy over
the period (1970-2011), the main sources
of inflation that include monetary growth,
exchange rate movement, government deficit
financing, indirect taxes and imported inflation
were empirically examined.

The paper used regression analysis and
cointegration techniques to measure the overall
macroeconomic liquidity, methodologically,
measurement of supply and demand for money
were carried out using different techniques
ranging from single equation to system of
equation models, the results had shown excess
liquidity that represent the major source of
the inflationary pressures in post southern
secession period.

To avoid spurious regressions ADF and PP tests
of stationarity were carried out; it appeared
that the data were non stationary in level but
stationary in differences. (the case of most of
the time series in economic data), hence after
cointegration methods were used to examine
the relationship between inflation and the main
determinants, the results revealed a strong
evidence not to reject the central hypothesis
that inflation is a monetary phenomena in
Sudan economy, Granger causality test was
pursed to examine the causality between
inflation and the main determinants embodied
in the models.
Using impulse

responses and variance

decompositions of ECM models the findings
revealed that the time lag of the impact of
money growth on the general price level
i1s approximately 10-12 months, while the
exchange rate pass through effectis 8-9 months,
given the expansionary monetary policies
pursued during the financial crisis 2009-2010,
the economy inevitable face challenges of
inflationary pressures that could be witnessed
post secession period.

There is no evidence of a change in degree
of monetization in Sudan economy during
the last five years, the proportion of M1 to
GDP and M2 to GDP stayed at 11% and 22%
respectively. The results revealed that the
proportion of deposits to M2 had decreased
from 40% to 29%, money out of banking
system ranged from 25-29%, this indicates
serious changes in behavior of investors given
the new trends of speculations in gold, foreign
exchange, cars and real estates. Money is not
channeled through banking system to finance
various economic activities.

The paper recommends that policy makers
have to consider the time lag of money and
exchange rate changes in designing economic
policies; post secession period requires a
contractionary fiscal and monetary policy to
achieve macroeconomic stability.

The major sources of monetary expansion
were found to be; deficit financing, domestic
credit, foreign exchange and money market
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