Lnslisilly aslall ¢l guad) dnals

Lalad) ebad,ad) 4415

(Apald Aulp) Olagad) B aduaill cilada
(2015 — 1985) (¢ 3dl JMA

Determinants of inflation in Sudan
(Empirical Study)
(2015 - 1985)

il LB b ptialall dapa Jl LS s

T alhall aalaa [l dlas)
e dana kel 2]l

22017



Johginay!
a1 Cpan Al vy

—0 &0 0 2T -2 0 —

Jlgo VI L,.o Ua.o.]g £921|9 u99-2” uJ° Sg_S\MLJ pSighidg

fLogco0 —

|> | UJJ.”(].SS) u-’).-.’l'a-”ﬁ‘-**-@ ubo.;.”g w\”g

o 20~ -~ ¢

(156) Oge=ly ad | Gls al) G 1 16J8 &reno ppislo |

axlaall A B
156-155 <LVl 5 58l 5 ) su



Lalll

Lo Ll o8 drws O

OLe3Y 1 Sy anis S axdl dsgy )
vy

Lai by e Il Jey

|

R 4y P_L_R_H Hl LH_RJ.J (=0
sl
!
P RS R SR LN

s Jodw | fag g PBH W@JJL&J U—"Hl
CRRNS Y-’

0 402 Td‘)l_ﬁjﬁ |y H P o Hl
]J_“:J_B_'iﬁ iJlJ;\_?

S LBLo]
[ S S [ S G I R W U S ) B OV- VL i |
L“Le-g_’g_ﬁ.ﬁ_'i_”_g 93_1_7_1_’ Ol dgwdl dzaol>

Eaalil



spsaslly s2all

Uiy jae s i 0d1(0m)dtl Dy JU, Jinl daniy o aadl (o301 adll el il sl
"as3la s olg S (osalilS ST Mgy m Al Dseolh 4y 4gESE Lo saan Al ol 051a
paly . Lia sl iS5 o slall ol gad) Amalay Lilel) cilishyall 308 550f ) Jsadl Sl aa gl
) Sally yatiaall Lilald) (e Baldtully sall b lade e dasa 4l 3y g€al) <) sal
sk Al Aol 8Ly cluhally Egad) 480 5y

ol Ailie Jpty Ao agliafil ¢ Lincfy 4l ilia) daal 3 (pjied) sl ) Sl
Milusclgsd Hpaail) Ghalga cye ALYy el Cuigis Lensae aisiy Lella ol Jal agdcdllo)l
e ey of apSl )

Ealy)



Z\mbﬁ\ aldia

idyra Cargs (1985-2015) symall lagud) b adimill iy Jalads Ayl aad) 1aa gyal
aladl oLyl Adyray Glagaadl b adail) Jaeay Sl 55 ) Apalamd) cilyriall aal
) daasill &5 cpag dushall Jae ALadud) e a3l el ) Gy (lagaa) 3 pdiill

il (8 adilly ol DA e Sy 3sas il
O Dle a5ay Waalie Al calpaydll jlaa) W Auhall G Calaa¥) oda st Jal (e
seial g (Mleay) sl iy 3gail) (mpe 52306l Jane, Cipuall ras) i) <yl

2 Lple Jaatll o Al i) Z3gaill 35 Slagud) SLaBY) 8 adail] Jaes a9 22Ul
cuaailly Al JSLaD) e 5135 Y culS LSl 23l (9) e ST e

@3Sall Sleally (3Sall Glasall i) Al jabiad) e bl e Jsaaall o5 adly
2. 55a Lk o2 ae Julaill o) Lagh Adailly dasl) gl £ L) a5 (as (s luasdl)
iyl Al aladl HUY1 dadial) Ciled Cume Jgamd dag)ly dadia A Al Crad
o pnmmill Joln AN Jamdll b atge il gyt caslad) Jslis Jo¥1 Juadlly (ALl
pnsig aaxiall lasi¥l = 3lad aladinly adocail) st 18 bl Jaadl) el Sl gaad) sl
Al e gstin) ol Juadll Lok salall JeadVl = 3gaill e Jyaanl) a3 s Ll

A i) Al cludally il il

el gl ) A cliagig

algise (8 85iase, (1985-2015) 5yll (agad) 5 adaaill s llal G sal) ALl -1
Lol Byl clysiial) e Jalaie) Gyl 5% JUA ad il Jaaal 3gas Juadl (o -2
it ) Gl 3saill A (Capeall il e Man¥) ) slill)



PV Al aagis
Jie 5pdlie 5 8ysmmy il Jane (o 58U (3 )90 Led it pladiny -1
Apsall lpsial Gl e oubidl hELY)
L) 8 adail) NV aee Jalaty Ay 8 AV Y aladd) Ak alasi -2
Agle dpanll iy Al Chiiall pany o Jpandl o (gl
oAl o Jend Ay Gladldy goaall Adysh Zpaluall Sl £ leid) -3
BEP ENTPIPENE-A|
ced by o) ) s ol (e oY) Jygas -
(lsa¥) Gant)y iy @) F LAl G5l 256l JA -
Soaall by Agaall DA cphasty psda Gpb e g W) dalse Spaat -

larally 7 ) gdlsay ol



Abstract

This research was conducted to study and analyze, the inflation data in the
Sudan for the period (1985-2015), in order to find out the most important
economic variables, that affect and are affected by the rate of inflation in
Sudan, and to know the general trend of inflation in Sudan, and to detect
changes in the series under study and then to reach the best model, through
which we can predict inflation in the future.

In order to achieve these objectives, the study sought to test the hypotheses
that; there are relationships between the independent variables (exchange
rate, interest rate, money supply and GDP), and between the dependent
variable i.e. the rate of inflation in the Sudanese economy. In the optimal
model obtained, after experimenting with more than 9 models, they were all
not without standard problems.

The data were obtained from the secondary sources (Central Bank of Sudan
and the Central Statistical Organization), and then the research adopted the
descriptive and the analytical methodologies, as the most appropriate to deal
with this phenomenon. The study included an introduction and four chapters,
the introduction contained the general framework and the previous studies,
the first chapter dealt with the theoretical aspect of inflation, the second was
on inflation in the Sudanese economy. The third chapter analyzed inflation
using multiple regression models, and model evaluation, until the best model
was obtained. The fourth chapter contained the findings, recommendations
and the proposed future studies. The study reached the most important
findings:

1. The time series of the phenomenon of inflation in Sudan for the period
stable at its real level. (1985 - 2015).

2. The best model of inflation, during the study period, based on the
explanatory variables (GDP, money supply, exchange rate) is the half
logarithmic model. The study recommends the following:

1. Using variables that have a role in indirectly influencing the inflation rate,
such as political stability through the visual variables



2. Using the method of real-time equations to study and analyze inflation
rates in the Sudanese economy, after obtaining some variables that are
difficult to obtain.

3. Practicing long-term economic policies and tax reforms that reduce
inflation through:

a. Transforming the economy from a military economy to a productive,
service-oriented economy.

b. Efforts to promote investment climate and attracting capital.

c. Updating the factors of production, through the development and
localization of modern technologies, and linking scientific research with
production and services sites.
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Variable | Coefficient Std. Error | t- statistic Prob
Bo 74.02164 8.943478 8.276606 | 0.0000
EXCH -10.61020 3.416123 | -3.105920| 0.0044
GDP -6.44E-06 3.28E-06 | -1.963308 | 0.0600
MS -1.62E-06 1.97E-05| -0.082146 | 0.9351
R-Squared | 0.463183| Mean dependentvar | 41.01516
Adjusted R- 0.403536 S.D.ependent.var | 39.53701
Squared
S.E. of regression 30.53485 | Akaike inf criterion | 9.795529
Sum Squared resid 25174.19 Schwarz criterion | 9.980559
Log likelihood | -147.8307 Durbin-watson | 0.914304
F- statistic 7.765480
Prop (F-statistic) 0.000678
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INF=LOG(GDP)+LOG(EXCH)+LOG(MS)

INF =26.708-7 log(GDP)+22.57660 Log(EX)+ 7.613366
Log(MS)

2015 — ¢pa 8580 JMA Glaged) B adaill ety gl Ciaaal A1 s il (5) Jgta

1985
Variable | Coefficient Std. Error | t- statistic| Prob
By 26.70831 31.72658 | -0.841828 | 0.0407
Log(GDP) | -7.00E-06 2.29E-06 | -3.051966 | 0.0051
Log(EXCH) 22.57660 4.284780 | -5.269021 | 0.0000
Log(MS)| 7.613366 3.126542 | 2.435075 | 0.0218
R- Squared 0.864231 | Mean dependent var | 41.01516
Adjusted R-|  0.859290 S.D.ependent.var | 39.53701
Squared
S.E. of regression 24.92433 | Akaike inf criterion | 9.389480
Sum Squared resid 16773.00 Schwarz criterion
9.574511
Log likelihood | -141.5369 Durbin-watson 1.91959
F- statistic 16.16291
Prop (F-statistic) 0.000003
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(1)pd; ala

-3.6752 1% Critical Value* -1.241246 ADF Test Statistic
-2.9665 5% Critical Value
-2.6220 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INFLTION)

Method: Least Squares

Date: 04/19/17 Time: 19:38

Sample(adjusted): 1987 2015

Included observations: 29 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable

0.2256 -1.241246  0.123686 -0.153525  INFLTION(-1)
0.2000 -1.314928  0.190844 -0.250946 D(INFLTION(-1))
0.4055  0.845658  6.972262 5.896148 C

-0.418621 Mean dependent var 0.156823 R-squared

26.41392 S.D. dependent var 0.091963 Adjusted R-squared
9.386886  Akaike info criterion 25.17008 S.E. of regression
9.528331 Schwarz criterion 16471.86 Sum squared resid
2.417872  F-statistic -133.1099 Log likelihood
0.108879  Prob(F-statistic) _1.906701 Durbin-Watson stat

(2) Ao Gala

-3.6661 1% Critical Value* -1.793436 PP Test Statistic
-2.9627 5% Critical Value
-2.6200 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

( Newey-West suggests: 3) Lag truncation for Bartlett kernel:
3
593.7269 Residual variance with no correction
609.0428 Residual variance with correction

Phillips-Perron Test Equation

Dependent Variable: D(INFLTION)

Method: Least Squares

Date: 04/19/17 Time: 20:01

Sample(adjusted): 1986 2015

Included observations: 30 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0872 -1.772601  0.117223 -0.207789 INFLTION(-1)
0.2614  1.146124  6.725726 7.708517 C

-0.981000 Mean dependent var 0.100896 R-squared
26.13666 S.D. dependent var 0.068785 Adjusted R-squared
9.357630  Akaike info criterion 25.22174 S.E. of regression
9.451043  Schwarz criterion 17811.81 Sum squared resid
3.142113 F-statistic -138.3644 Log likelihood
0.087176  Prob(F-statistic) 2.348268 Durbin-Watson stat
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(3) A& Gala

-3.6852
-2.9705
-2.6242

1% Critical Value*
5% Critical Value
10% Critical Value

-1.800433 ADF Test Statistic

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 04/19/17 Time: 19:42

Sample(adjusted): 1988 2015
Included observations: 28 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0844 -1.800433  0.145662 -0.262254 GDP(-1)
0.5558 0.597385  0.203199 0.121388 D(GDP(-1))
0.9955 0.005751  0.202970 0.001167 D(GDP(-2))
0.2230 1.250956  446672.1 558767.4 C

20688.91 Mean dependent var 0.133255 R-squared
1783245. S.D. dependent var 0.024912 Adjusted R-squared
31.73210 Akaike info criterion 1760893. S.E. of regression
31.92242  Schwarz criterion 7.44E+13 Sum squared resid
1.229935  F-statistic -440.2495 Log likelihood
0.320543  Prob(F-statistic) _2.002182 Durbin-Watson stat
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(4) A& Gala

-3.6661 1% Critical Value* -1.896132 PP Test Statistic
-2.9627 5% Critical Value
-2.6200 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

( Newey-West suggests: 3) Lag truncation for Bartlett kernel:
3
2.53E+12 Residual variance with no correction
2.50E+12 Residual variance with correction

Phillips-Perron Test Equation

Dependent Variable: D(GDP)

Method: Least Squares

Date: 04/19/17 Time: 19:43

Sample(adjusted): 1986 2015

Included observations: 30 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0669 -1.906642  0.117920 -0.224831 GDP(-1)
0.2406  1.199007 376636.5 451589.8 C

19380.03 Mean dependent var 0.114912 R-squared
1720663. S.D. dependent var 0.083302 Adjusted R-squared
31.53168 Akaike info criterion 1647437. S.E. of regression
31.62509  Schwarz criterion 7.60E+13 Sum squared resid
3.635283  F-statistic -470.9752 Log likelihood
0.066877  Prob(F-statistic) _1.821189 Durbin-Watson stat
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(5) A& Gala

-3.6852 1% Critical Value* -2.027554 ADF Test Statistic
-2.9705 5% Critical Value
-2.6242  10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MS)

Method: Least Squares

Date: 04/19/17 Time: 19:44

Sample(adjusted): 1988 2015

Included observations: 28 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0538 -2.027554  0.178694 -0.362312 MS(-1)
0.6750 0.424541  0.209582 0.088976 D(MS(-1))
0.9674  0.041335 0.203171 0.008398 D(MS(-2))
0.2293  1.233528  80298.97 99051.01 C

3307.246  Mean dependent var 0.173930 R-squared
357678.7 S.D. dependent var 0.070671 Adjusted R-squared
28.47093  Akaike info criterion 344808.3 S.E. of regression
28.66124  Schwarz criterion 2.85E+12 Sum squared resid
1.684409 F-statistic -394.5930 Log likelihood
0.196935 Prob(F-statistic) 2.003441 Durbin-Watson stat

(6) A& (3ala

-3.6661 1% Critical Value* -2.361521 PP Test Statistic
-2.9627 5% Critical Value
-2.6200 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

( Newey-West suggests: 3 ) Lag truncation for Bartlett kernel:
3
9.63E+10 Residual variance with no correction
9.92E+10 Residual variance with correction

Phillips-Perron Test Equation

Dependent Variable: D(MS)

Method: Least Squares

Date: 04/19/17 Time: 19:45

Sample(adjusted): 1986 2015

Included observations: 30 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0268 -2.337116  0.138186 -0.322956 MS(-1)
0.2319 1.222051  67886.09 82960.29 C

3101.393 Mean dependent var 0.163233 R-squared
345125.5 S.D. dependent var 0.133348 Adjusted R-squared
28.26243  Akaike info criterion 321291.6 S.E. of regression
28.35584  Schwarz criterion 2.89E+12 Sum squared resid
5.462111 F-statistic -421.9364 Log likelihood
0.026812  Prob(F-statistic) 1.890630 Durbin-Watson stat
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(7) A& Gala

-3.6852
-2.9705
-2.6242

1% Critical Value*
5% Critical Value
10% Critical Value

0.281599 ADF Test Statistic

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)
Method: Least Squares
Date: 04/19/17 Time: 19:47

Sample(adjusted): 1988 2015
Included observations: 28 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.7807  0.281599  0.097195 0.027370 EX(-1)
0.6993  0.390892  0.229915 0.089872 D(EX(-1))
0.8334 0.212581  0.255018 0.054212 D(EX(-2))
0.4836  0.711554  0.177533 0.126325 C

0.206321 Mean dependent var 0.030013 R-squared
0.519114 S.D. dependent var -0.091235 Adjusted R-squared
1.745488  Akaike info criterion 0.542278 S.E. of regression
1.935803 Schwarz criterion 7.057574 Sum squared resid
0.247537  F-statistic -20.43683 Log likelihood
0.862265  Prob(F-statistic) 2.012776 Durbin-Watson stat
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(8) A& (3ala

-3.6661 1% Critical Value* 0.668144 PP Test Statistic
-2.9627 5% Critical Value
-2.6200 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

( Newey-West suggests: 3) Lag truncation for Bartlett kernel:
3
0.237392 Residual variance with no correction
0.283908 Residual variance with correction

Phillips-Perron Test Equation

Dependent Variable: D(EX)

Method: Least Squares

Date: 04/19/17 Time: 19:47

Sample(adjusted): 1986 2015

Included observations: 30 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.3719 0.907441  0.062249 0.056488 EX(-1)
0.5237 0.645805 0.144788 0.093505 C

0.194900 Mean dependent var 0.028569 R-squared
0.502792  S.D. dependent var -0.006125 Adjusted R-squared
1.533166 Akaike info criterion 0.504329 S.E. of regression
1.626579  Schwarz criterion 7.121746 Sum squared resid
0.823450  F-statistic -20.99749 Log likelihood
0.371918  Prob(F-statistic) 1.865195 Durbin-Watson stat
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(9) A& Gala

-3.6852 1% Critical Value* -2.708607 ADF Test Statistic
-2.9705 5% Critical Value
-2.6242  10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DINOTYET)

Method: Least Squares

Date: 04/19/17 Time: 20:42

Sample(adjusted): 1988 2015

Included observations: 28 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.0123 -2.708607  0.204613 -0.554216  NOTYET(-1)
0.8288 -0.218633  0.217525 -0.047558 D(NOTYET(-1))
0.4316  0.799882  0.192570 0.154034 D(NOTYET(-2))

0.5371  0.626248  4.765157 2.984169 C
2.039146 Mean dependent var 0.336532 R-squared
28.92936  S.D. dependent var 0.253599 Adjusted R-squared
9.406663  Akaike info criterion 24.99338 S.E. of regression
9.596978  Schwarz criterion 14992.06 Sum squared resid
4.057859  F-statistic -127.6933 Log likelihood
0.018219  Prob(F-statistic) 2.088834 Durbin-Watson stat

(10)ad) 3l

Dependent Variable: INFLTION
Method: Least Squares

Date: 04/19/17 Time: 20:49
Sample: 1985 2015

Included observations: 31

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0000 8.276606  8.943478 74.02164 C
0.0044 -3.105920  3.416123 -10.61020 EX
0.0600 -1.963308 3.28E-06 -6.44E-06 GDP
0.9351 -0.082146 1.97E-05 -1.62E-06 MS

41.01516 Mean dependent var 0.463183 R-squared
39.53701 S.D. dependent var 0.403536 Adjusted R-squared
9.795529  Akaike info criterion 30.53485 S.E. of regression
9.980559  Schwarz criterion 25174.19 Sum squared resid
7.765480  F-statistic -147.8307 Log likelihood
0.000678  Prob(F-statistic) 0.914304 Durbin-Watson stat
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(12) & gala

EX GDP INFLTION MS
0.175723 0.745046 -0.406978 1.000000 MS
-0.534217 -0.520129 1.000000 -0.406978 INFLTION
0.200677  1.000000 -0.520129 0.745046 GDP
1.000000 0.200677 -0.534217 0.175723 EX

(12) o) 3ala
White Heteroskedasticity Test:
0.907558 Probability 0.342047  F-statistic
0.874897 Probability 2.442038 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 03/04/17 Time: 18:23
Sample: 1985 2015

Included observations: 31

Prob. t-Statistic Std. Error  Coefficient Variable

0.3722  -0.909269 5348.073 -4862.836 C
0.9187 -0.103113 0.000540  -5.56E-05 GDP
0.8357 0.209625 5.45E-11  1.14E-11 GDP”2
0.3619  -0.929500 277.1085 -257.5723 LOG(EX)
0.3157 -1.024666 143.8091 -147.3563 (LOG(EX))"2
0.3154 1.025383  1093.565 1121.323 LOG(MS)
0.3578  -0.937602 56.39909  -52.87987 (LOG(MS))"2

541.0644 Mean dependent var 0.078775 R-squared

1169.951 S.D. dependent var -0.151531 Adjusted R-squared
17.30408 Akaike info criterion 1255.468 S.E. of regression
17.62789 Schwarz criterion 37828786 Sum squared resid
0.342047 F-statistic -261.2133 Log likelihood
0.907558 Prob(F-statistic) 2.467496 Durbin-Watson stat
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(13) & Gala

Dependent Variable: INFLTION
Method: Least Squares

Date: 03/04/17 Time: 00:44
Sample: 1985 2015

Included observations: 31

Prob. t-Statistic Std. Error  Coefficient Variable

0.0407  -0.841828 31.72658  26.70831 C

0.0051  -3.051966 2.29E-06 -7.00E-06 LOG(GDP)

0.0000 -5.269021 4.284780  22.57660 LOG(EX)

0.0218  2.435075  3.126542  7.613366 LOG(MS)
41.01516 Mean dependentvar  0.864231 R-squared
39.53701 S.D. dependent var 0.850290 Adjusted R-squared
9.389480 Akaike info criterion 24.92433 S.E. of regression
9.574511 Schwarz criterion 16773.00 Sum squared resid
16.16291 F-statistic -141.5369 Log likelihood
0.000003 Prob(F-statistic) 1.91959 Durbin-Watson stat
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