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Abstract

The study examined the impact of inflation, exchange rate and bank deposits on
Shahama certificates returns in Sudan 1999-2016. The statistics and measure
methods were used for investigating and analyzing data. The model was
estimated and results were evaluated on the basis of economic, statistical and
measurable standard for forecasting ability. The study aimed to identify the
Impact of inflation, exchange rate and bank deposits on Shahama certificates
and how extent Shahama certificates share in activating the operations of
Khartoum Exchange Stock Market (KESM). The most significance hypotheses
indicated a reverse statistical significance correlation between the inflation and
Shahama certificates returns and a progressive statistical significance
correlation between the inflation and Shahama certificates returns as well as a
reverse statistical significance correlation between the banking deposits and
Shahama certificates returns and they share by higher percentage in activating
the operations of KESM. The findings found that the correlation between the
inflation and Shahama certificates returns was statistically reverse as well as the
correlation between banking deposits and Shahama certificate returns. This
result showed that as long as the size of banking deposits increased, the amount
of subscription by public declined and so, the finance of projects by Shahama
would be declined. In this regard, the production and Shahama returns declined
so that the distributed returns were also declined. Despite that part of the
banking deposits invested in Shahama certificates but the percentage of profits
distributed to the public was less than the percentage distributed by Shahama
certificates. However, the correlation between the exchange rate and Shahama
certificates returns was statistically progressive and as long as the local currency
rate increased, it would lead to increase the value of Shahama certificates
returns. The study recommended that it was

important to link between the Shahama certificates returns with changes in
economic variables particularly inflation and exchange rate. As well, more
consideration should be given to disclose the real value of Shahama certificates
returns in order to attract public for subscription in it. It was also required to
activate other securities listed at the stock market to avoid the market
dependence on one security and more regulations should be introduced to the
banking sector by investment in government securities.
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o) el el i ey ) AL Bl A gy AES Giaysi Al s e Slaall
gty S e Ge sl 8By ) Alla B cdanll m U peally Ay Lemn
e ol e dan Jaeal) OIS 1 Sal Al iy a3 dllie Jsaal) ol (5 sd
Ael bl Ade S5 5 Gy daad plaY) Se b Apadtl) ailly Jaal ay (259)
AL Al gl 3850 U8 e adinadl JSo) Aland s saasnall Joluill dds DA e Jll

(Gl b Jaally ) i 5l
Ll ALl 3 U a sk AN Gom b Jghail) S pa G

sde U Ad G0 ashoall 3aw 8 ds el Al 3,61 Lalis Caiat 1

& gl lelaill o piimyg Bamdl 3 Asjadl @il g il 13 aay gi) gUad —]

Aol s e pladll o Ka HSIS ey (23) ladae iy Al 3 gud) Jalis Jards
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(10) ad, Joan

oid pld & J gl

% depull Jolal A a AL gy ) giaad
44 679,629,351.00 1,554,930,103.40 1999
8 4,515,434.37 59,142,508.00 2000
40 47,677,176.40 117,957,771.00 2001
5 13,593,806.54 249,055,365.00 2002
16 3,970,022,811.00 24,410,401,143.00 2003
2 780,537,820.00 44,772,292,714.10 2004
1 1,109,579,585.00 121,683,300,309.00 2005
4 9,138,340,189.51 206,805,402,124.00 2006
8 139,675,734.24 1,799,635,684.82 2007
7 135,832,646.83 1,879,185,954.92 2008
4 81,458,399.62 2,246,552,029.00 2009
6 145,935,703.17 2,422,312,922.00 2010
4 114,728,333.06 2,562,626,975.00 2011
1 41,246,653.00 3,073,607,167.00 2012
0 9888851 3813044074 2013
2 141453109 5762717821 2014
2 104785470.27 6250361501 2015
5 212720183 4364326340 2016

22016 — 21999 LAY (3,50 ash AN (5 sad Lysiaad) Lo B jadl)

) Bady (10) ad) Jeaad) (e

ale 3 Jlall aan 580 Al Cua AY ale (e 8 el g laill agud Jola ASja cplo — 1
- %04 dealie Ay 4 UL (9138340189.51) 22006

ia 22013 ale 5 %16 il 2003 ale el %8 — %1 o a5

il 5 DA %8.72 il 4ianle A Lavsgia — 3
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P Omaldl) plad -2

laase iy s ol b 4ades Opelill Jlae 3 Jaxd 3 S0 (pe g Uall 13 (0S5
C ol bl g el sale) 5 aelil] Al gl s Aelall Clisalil Lgie <S5 Al

(11) ad) s

Cpaldll pUad 8 ) o)) i a

%o depull Joul A a A J gl P
0.2 3,699,100.00 1,554,930,103.40 1999
0 269,347.00 59,142,508.00 2000
0.4 78,225.70 168,367,478.00 2001
0 22,865.20 249,055,365.00 2002
0 112,856.00 24,410,401,143.00 2003
0 370,960.00 44,772,292,714.10 2004
0 530,060.00 121,683,300,309.00 2005
0 591,236.00 206,805,402,124.00 2006
0 1,906,365.00 1,799,635,684.82 2007
0.1 1,846,578.00 1,879,185,954.92 2008
0 139,382.50 2,246,552,029.00 2009
0 67,735.60 2,422,312,922.00 2010
1 35,473,425.95 2,562,626,975.00 2011
0 86,282.40 3,073,607,167.00 2012
0 1636697 3813044074 2013
0 54851 5762717821 2014
0 1377661.07 6250361501 2015
0 2048465 4364326340 2016

22016 — 21999 (o5 5idll L (3 5D o sha yAN (3 guad Ay giadl & : jaadl
:Q;-‘i\ i (11) 334 Jeaad) (e

G ) il S Sl b Aealis 4l aa ¥ las Chman pUadll 13 3 Jgll
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: é)\.m'l“ glhﬁ\ -3

AL lgie GSLE drm lae jly Al olaall Lladl 8 Jess ) lSGE) any
A 3 Cosaall lagndl g3 AT (3 sul s Blaliall Al gl

(12) a2, dssa

¢l gl i Jglail) 4S

%o desusll Joul A a A J gl P
2 32,398,751.00 1,554,930,103.40 1999
0.4 241,415.76 59,142,508.00 2000
0.3 571,826.35 168,367,478.00 2001
4 9,122,731.89 249,055,365.00 2002
0.7 194,594,201.00 24,410,401,143.00 2003
7 2,929,011,741.40 44,772,292,714.10 2004
2 1,830,953,116.00 121,683,300,309.00 2005
1 2,231,340,386.16 206,805,402,124.00 2006
1 21,956,561.20 1,799,635,684.82 2007
0.3 6,189,760.55 1,879,185,954.92 2008
1 15,117,244.00 2,246,552,029.00 2009
0 501,172.00 2,422,312,922.00 2010
0 215,954.33 2,562,626,975.00 2011
0 378,063.52 3,073,607,167.00 2012
0 519105 3813044074 2013
0 198644 5762717821 2014
0 2375928 6250361501 2015
0.1 5732001 4364326340 2016

22016 — 21999 (5e 5 yll ALl (315 S o gha all (5 gusd Ly gl Ly D 1 yaadl)

D N pag (12) a8, Jeaad

dle 8 %7 dpw 58 il Cua Beall S a8 g Uil 138 dealus Chen — ]
gia )bl (2929011471.4) i 2 2004

- %0.1 220165 jia b dni <aly 22015 — 22010 e 5 8l — 2
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: ol g Uil -4
L Gand) b Aa ) e licall g Uil S p Uil 13 aaay

(13) a2, Jgaa

Slall plai) b Jgla) ds

%o depuall Jolal A a AL gy ) giad
2.0 3,492,281.00 1,554,930,103.40 1999
1 327,440.09 59,142,508.00 2000

0 85,029.96 168,367,478.00 2001

0 4,836.48 249,055,365.00 2002

0 1,617,496.00 24,410,401,143.00 2003

9 3,895,775,826.00 44,772,292,714.10 2004

4 4,820,042,588.00 121,683,300,309.00 2005

3 5,701,369,118.00 206,805,402,124.00 2006

0 4,021,480.70 1,799,635,684.82 2007

0 775,407.62 1,879,185,954.92 2008

1 25,396,730.47 2,246,552,029.00 2009

0 1,999,346.85 2,422,312,922.00 2010
0.3 8,746,419.80 2,562,626,975.00 2011
0 219,509.29 3,073,607,167.00 2012

0 15027 3813044074 2013

0 130 5762717821 2014
0.1 6477886 6250361501 2015
0.4 21045831 4364326340 2016

22016 — 21999 (s 5 yll Ll (315 5 o gl yall (3 gaal Ly sinadl 5 il 1 jaad)

D ) L3 (13) i) Jsaal e

%od il s iS5 Araslue e Galiad) L Jan Aisaia il 13 3 Jglsl 38 a

%0 4= jica o Casl i 22016 — 22010 Ga sl W 2005 Hle b
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oS30 gl -5

Sl g Uadll 13a aang gl dbaidY) 8 dsgall Glelhadll e el )3l glalll ey
DL W g alad) 48 5 g il ¢ daed 3l cleadll 38 58 8y @ond) B Aa ol del )3l

S5 gUadl b Jga) 48 ja

(14) a2, Jox>

Z\gd‘ﬁaj\ Bj)ﬂ.\ @\J}m.“j

%o depull Joul A a A J gl &) g
0 30,966.40 1,554,930,103.40 1999
0 25,909.79 59,142,508.00 2000
0 0.00 117,957,771.00 2001
0 0.00 249,055,365.00 2002
0 0.00 24,410,401,143.00 2003
0 0.00 44,772,292,714.10 2004
0 0.00 121,683,300,309.00 2005
0 0.00 206,805,402,124.00 2006
0 47,850.00 1,799,635,684.82 2007
0 83,707.50 1,879,185,954.92 2008
0 0.00 2,246,552,029.00 2009
0 7,060.00 2,422,312,922.00 2010
0 800.00 2,562,626,975.00 2011
0 0.00 3,073,607,167.00 2012
0 0 3813044074 2013
0 2858243 5762717821 2014
0 450 6250361501 2015
1 25389500 4364326340 2016

222016 = 21999y 5 5l ALl @)y s o gl il (3 gead Ly sindl 5 D 1 jaad)

t N Badly (14) a8, Jgandl

22016 ale 4 dais %] aiealus dpusy plhasll 1o & Jgla Coaay ol A jall 5 538 Cacas
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: hail gl g cLaR) pUsd —6

b5 s YLD Al gl AS,0 ¢ 83 saadl Baseiall cladley) ¢ Ll y AL L

£ il 3] (5% )
(15) a2, Jox>
Sl gl g claly) gl A J gl AS ja

% dpeul Jga) 4 a S J gl &) giad)
0 0.00 1,554,930,103.40 1999
0 0.00 59,142,508.00 2000
0 0.00 168,367.478.00 2001
0 0.00 249,055,365.00 2002
0 0.00 24,410,401,143.00 2003
0 0.00 44,772,292,714.10 2004
0 0.00 121,683.300,309.00 2005
0 0.00 206,805,402,124.00 2006
24 432,185,329.99 1,799,635,684.82 2007
17 320,086,262.73 1,879,185,954.92 2008
5 122,516,128.80 2,246,552,029.00 2009

1 23,230,039.90 2,422,312,922.00 2010

1 32,148,392.15 2,562,626,975.00 2011
0.2 9,201,071.89 3,073,607,167.00 2012
1 23570669 3813044074 2013

3 154473199 5762717821 2014

1 34614543 6250361501 2015
0.4 19646562 4364326340 2016

.22016 — 21999 (e 5 5iall AL 3153 o sha ja G sl By gindl oyl ¢ jaadl

p ) Badly (15) ady Jeaad e

Clelbil g e (e Ciias G 4 J8 a s 2006~ 21999 e sl —1

.Lﬁ)i‘ﬁ\

Fanlse By asia (e (432185329.99) o 2007 sle 3 Joxll pan SI gl — 2

e A aia gale (19646562) il Sx AY ale (e sl paa (adddl Waanyy %24
. %0.4 faslus dsiy 22016



D Al cilardl) b —7

Aol gl) Sl Jiad g S il dsed ladae gy Al Al Glaadl) @lS Hd o Uasl) 138 auay

A8 peall S g Aaladl Aaalaall Aina 3305 5 (3 and) 3 Aaaal AL

(16) a2, Jgaa
Al clasil) plUab 3 gl 4 a

%o depaal) Joa) dsja AL gl ]
0 0.00 1,554,930,103.40 1999
0 0.00 59,142,508.00 2000
0 0.00 168,367,478.00 2001
0 0.00 249,055,365.00 2002
0 0.00 24,410,401,143.00 2003
0 0.00 44,772,292,714.10 2004
0 0.00 121,683,300,309.00 2005
0 0.00 206,805,402,124.00 2006
0 801,610.60 1,799,635,684.82 2007

0.4 7,630,889.46 1,879,185,954.92 2008
0 870,267.08 2,246,552,029.00 2009
0 931,506.85 2,422,312,922.00 2010
0 298,842.56 2,562,626,975.00 2011
0 632,845.12 3,073,607,167.00 2012
0.6 23503495 3813044074 2013
0 982472 5762717821 2014
0 810600 6250361501 2015
0 279334 4364326340 2016

22016 — 21999 (5o 5 yll ALl (315 5 o gl All (5 pusd Ay gl g D 2 sl
D N el (16) ady Jgaad) (e
Gleladll jaia (e Ciias S5 gladll 138 3 Jg0 aa5Y 2200621999 (e 3 il -1

.Lﬁ_)';\i\

& 2008 ale B i ale (7630889.46) (o gladll a8 Jolaill ana (alias— 2
L 22016 sle b 4xa Gl (279334)
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(g AY) cleladll) iy eyl pUdd -8

A aaayg duia Glelhad fLAY el laaxe of V) QSN e el aiay g ladll 12a

ol Jill A o< Ao pall s LU Aaallall Salealls dpalul! Asaiill 3850 oy clS il

LY 5 3l Ak g AS 80 5 (5 ey ghaill of 550 5 alpanl e LtaY) 3S 5

(17) a2, Jox

daiil) Sl &Uﬁ gﬁ Jail) 4 ja

%o Al Jolasd 4 ja S J gl ) giaad)
54 832,627,321.00 1,554,930,103.40 1999
90 52,937,648.58 59,142,508.00 2000
91 107,178,660.83 117,957,771.00 2001
43 106,703,298.72 249,055,365.00 2002
54 | 13,236,396,146.00 24,410,401,143.00 2003
55 | 24,519,653,407.20 44,772,292,714.10 2004
74 | 89,769,734,713.00 | 121,683,300,309.00 2005
47 | 97,726,910,262.00 | 206,805,402,124.00 2006

0 96,540.70 1,799,635,684.82 2007
0 36,779.77 1,879,185,954.92 2008
0 20,130.44 2,246,552,029.00 2009
0.4 10,305,349.03 2,422,312,922.00 2010
0.3 9,394,032.90 2,562,626,975.00 2011
0 39,433.68 3,073,607,167.00 2012
0 2512166 3813044074 2013
0 1708566 5762717821 2014
0.2 14666801.29 6250361501 2015
0.3 13441199 4364326340 2016

22016 = 21999 (e 5 56l ALl (3155 o sl 41 5 gud gl i 2 e

N B (17) 6 g oa
Ciag iy pladll o3a b laa Alle Jall ASoa o axd 22006 — 41999 e 5l — 1
-GS gl a3 %91 — %54 (bl 4ietlue A
Alaalue dpd Cagl iy S IS5 Jslall 4S m cucasdsl 22016 = 22007 (e 5 gl — 2

s L@y Al cleld sl 4lisSe e e zg Al dliy %0.4 — i o
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(18) a8, Jsaa

P lalgdd) glad -9
o) b Al el e a5 Al AuesSall AS LA il g Ul Vi aiay

calgdd) plad & gl i a

Yodopaail Jox ds a A gy ) i)
0 0.00 1,554,930,103.40 1999
0 0.00 59,142,508.00 2000
3 5,200,550.00 168,367,478.00 2001

44 108.852,909.94 249,055,365.00 2002
26 6,266,271,808.00 24,410,401,143.00 2003
25 11,370,250,016.50 44,772,292,714.10 2004
16 19,440,827,365.00 121,683,300,309.00 2005
39 79,990,152,473.00 206,805,402,124.00 2006
59 1,068,597,776.77 1,799,635,684.82 2007
68 1,283,236,066.02 1,879,185,954.92 2008
82 1,836,256,784.13 2,246,552,029.00 2009
89 2,157,933,832.95 2,422,312,922.00 2010
80 2,059,139,397.62 2,562,626,975.00 2011
88 2,713,706,742.00 3,073,607,167.00 2012
97 3679685211 3813044074 2013
92 5281585373 5762717821 2014
96 5994407567 6250361501 2015
93 4054935171 4364326340 2016

22016 — 21999 (5e 5yl Zlal (51, S o gl 3l

D) Bady (18) a8 Jeaad) (s

Gond Dgiall &l aadl

. Lﬁ_)é‘y‘ Cale Uadl) (a3 Adtaq CulS L@-\Y d}‘ii RENY Y 62000_(‘1999 e 3‘):\33\ -1
22001 ale 2 %3 (o Lhaabiw dus &) B9 JAY ale (o laledlh Jglt aaa 0l 5 - 2
22013 ple 5 %97 caly a

OoSxlas %97 — %82 G lgiealws duwi Cngl 53 22016 = & 2009 (e 5 il - 3
LAl 0 sk Al G (8 ol A e daai (S Lgtaal
c %62.31 cualy A jall 3 58 PA Leabue v g o) — 4
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tag laliny) (gaaliall pUsd 10
s ) L) Golia s diliad Lol ol G gSall pldiuy) @l Ka g laill 13 auay
- Aale daabue DS HE Ay @end) A Al dasn S L pad el Al Aol gl s il
(19) a2, dss>
4 i) Galiall plab L Jglail) 48 ja

% sl Joual A a A J g &) g
0.2 3,052,333.00 1,554,930,103.40 1999
1 826,312.04 59,142,508.00 2000

4 7,576,009.00 168,367,478.00 2001

4 10,754,916.15 249,055,365.00 2002
3 741,385,825.00 24,410,401,143.00 2003

1 276,692,943.00 44,772,292,714.10 2004

4 4,711,632,882.00 121,683,300,309.00 2005

6 12,016,698,460.00 206,805,402,124.00 2006
7 130,346,435.62 1,799,635,684.82 2007

7 123,467,856.44 1,879,185,954.92 2008

7 164,776,962.26 2,246,552,029.00 2009

3 81,401,175.59 2,422,312,922.00 2010
12 302,481,376.45 2,562,626,975.00 2011
10 308,096,566.00 3,073,607,167.00 2012
2 71712853 3813044074 2013

3 179403234 5762717821 2014

1 90844594 6250361501 2015
0.2 9088096 4364326340 2016

22016 — 21999 (5e 5 il ALl (315 5 o gl All (5 pusd Ay siall g D jaadll

PN Badly (19) ady Jeaad e

2006 ale &4l dad S0 4l s AY e e plaill 1 8 Jglal aaa a5 - 1
i s pmlaayl 8 oelay s,al) a8 a4l V) oass 5Lk (12016698460)
22016 ale 3 Jgnl aaa JES asia (sl (9088096)

04,2 laisgias Al jall 5 58 Pla %12 - %0.2 (o dtealise A Ca gl 51— 2
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(20) a2, Jox>

Jaall Jgd S0 JLod) pladialy Aladed) ¢ oS L)

i) | da ol dadl 5% | adf Adlaay) dedl Al ) i
RE 3.098 4.059 o) g
Inf 3.098 3.105 JsY) Gl
Exc 3.098 3.938 AR
DEP 3.098 4.38 o) g

E-veiws gl ; aladiudy daly dae) : juadl)

v SNy JaY) Guilly Wl siae die 3 e Al @lily o o (20) A8 Jsaadl (e
ade (3.098) da sl Al (o 5S) ol puid) JS A0LasY) dadll )5 %5 Ay gine (5 s
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(21) 2, Jox>

Good — Ouald JLR) aladiialy Aledad) g8 LAY

s | sl Aadl 5% | adf Aullaay) A Aadad) ) i)
RE 3.052 4.66 o) g
Inf 3.08 3.8 Sal @l

Exc 3.08 3.8 Sal 38

DEP 3.052 6.88 o) giua

E-veiws gl ; aladiuly dali) dae) @ juadl)

G sine die BN 505 Wl siae die 3 T LI Glily o 2 (21) 8 Jsaadl o
Gl (po ) AILAY) agiadis bl gine die () jiise a5 B peaddl g3 5l %5 A gina
S LAY Legiadis S B die () s Cipeall Loy admill s (3.052) daal

b yian s ASLu L) adde (3.8) dayall el (ye

 isall i ¢l Jelsil L) -3
(22) 2, Jo>

£ isadl) el & jidial) Jalsi) Lsd)

QS gag ax Ludjd| dplaa) | LEAY daal) Aedd | JLmAY Adlaay) ded)
& fidia S 5% sie o suilh g2 & i) Jalsal

None | 137.18 47.85 0.0000

Atmost(1) | 63.07 29.79 0.0000
Atmost(2) | 30.79 15.49 0.00001
Atmost(3) | 14.14 3.84 0.0002

E-veiws gl aladicdy dald) dae) @ juaql)
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RA INF EXC DEP <) ged)
33.2 171 2.54 1455.2 1999
26.87 16 2.57 1972.2 2000
30.98 8 2.58 2741.9 2001
20.1 4.9 2.62 3630.7 2002
21.75 8.3 2.57 4729.5 2003
20.85 7.7 2.59 6466.5 2004
21.3 8.5 2.43 9776 2005
15.7 8.5 2.17 12308.6 2006
16.26 7.2 2.0107 13942.4 2007
16 8.1 2.0861 17040.6 2008
14.52 14.3 2.2804 20848 2009
16.13 11.2 2.317 25874.4 2010
18.45 13 2.66 27775.6 2011
18.47 18.1 3.5637 39544.4 2012
18.66 35.1 4.74 44133.1 2013
18.43 37.1 5.7115 54000 2014
17.98 36.9 6.0107 63419.6 2015
17.98 17.3 6.1815 79918.2 2016
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Null Hypothesis: RA has a unit root
Exogenous: Constant

Lag Length: 3 (Automatic - based on SIC, maxlag=3)

Prob.* t-Statistic

0.0091 -4.059115 Augmented Dickey-Fuller test statistic
-4.004425 1% level Test critical values:
-3.098896 5% level
-2.690439 10% level

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

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

Method: Least Squares

Date: 11/14/17 Time: 13:09

Sample (adjusted): 2003 2016

Included observations: 14 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0028 -4.059115 0.101341  -0.411356 RA(-1)
0.5093 0.687108 0.135164 0.092872 D(RA(-1))
0.3883 -0.906555 0.113645 -0.103026 D(RA(-2))
0.0082 3.378163 0.114041 0.385248 D(RA(-3))
0.0034 3.950107 1.867088 7.375196 C
-0.794286 Mean dependent var 0.863653 R-squared
2.607689 S.D. dependent var 0.803055 Adjusted R-squared
3.402430 Akaike info criterion 1.157254 S.E. of regression
3.630665 Schwarz criterion 12.05313 Sum squared resid
3.381303 Hannan-Quinn criter.  -18.81701 Log likelihood
2.626540 Durbin-Watson stat 14.25204 F-statistic
0.000624 Prob(F-statistic)
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=3)

Prob.* t-Statistic

0.0494 -3.105460 Augmented Dickey-Fuller test statistic
-4.004425 1% level Test critical values:
-3.098896 5% level
-2.690439 10% level

*MacKinnon (1996) one-sided p-values.

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)

Method: Least Squares

Date: 11/14/17 Time: 13:12
Sample (adjusted): 2003 2016
Included observations: 14 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0111 -3.105460 0.538247  -1.671504 D(INF(-1))
0.0821 1.932461 0.411832 0.795849 D(INF(-1),2)
0.0321 2.487572 0.335596 0.834819 D(INF(-2),2)
0.4341 0.814944 2.016870 1.643636 C
-1.178571 Mean dependent var 0.524425 R-squared
8.526987 S.D. dependent var 0.381753 Adjusted R-squared
6.878438 Akaike info criterion 6.704658 S.E. of regression
7.061026 Schwarz criterion 449.5244 Sum squared resid
6.861537 Hannan-Quinn criter.  -44.14907 Log likelihood
1.577449 Durbin-Watson stat 3.675731 F-statistic
0.051093 Prob(F-statistic)
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Null Hypothesis: DEP has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=3)

Prob.* t-Statistic

1.0000 4.388872 Augmented Dickey-Fuller test statistic
-4.004425 1% level Test critical values:
-3.098896 5% level
-2.690439 10% level

*MacKinnon (1996) one-sided p-values.

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 14

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

Method: Least Squares

Date: 11/14/17 Time: 13:16

Sample (adjusted): 2003 2016

Included observations: 14 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0017 4.388872 0.165482 0.726278 DOP(-1)
0.0036 -3.902260 0.447776  -1.747340 D(DOP(-1))
0.0456 -2.318875 0.531408  -1.232268 D(DOP(-2))
0.0632 -2.118794 0.365993  -0.775464 D(DOP(-3))
0.0431 2.352845 912.2898 2146.476 C
5449.107 Mean dependent var 0.913487 R-squared
4635.860 S.D. dependent var 0.875036 Adjusted R-squared
17.91375 Akaike info criterion 1638.785 S.E. of regression
18.14199 Schwarz criterion 24170552 Sum squared resid
17.89262 Hannan-Quinn criter.  -120.3963 Log likelihood
1.837791 Durbin-Watson stat 23.75757 F-statistic
0.000084 Prob(F-statistic)
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Null Hypothesis: D(EXC,2) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=3)

Prob.* t-Statistic

0.0113 -3.938256 Augmented Dickey-Fuller test statistic
-4.004425 1% level Test critical values:
-3.098896 5% level
-2.690439 10% level

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EXC,3)

Method: Least Squares

Date: 11/14/17 Time: 13:20

Sample (adjusted): 2003 2016

Included observations: 14 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0023 -3.938256 0.303104  -1.193702 D(EXC(-1),2)
0.0175 2.791912 0.316434 0.883455 D(EXC(-1),3)
0.4108 0.855058 0.063584 0.054368 C
-0.011314 Mean dependent var 0.585066 R-squared
0.323108 S.D. dependent var 0.509623 Adjusted R-squared
0.053166 Akaike info criterion 0.226262 S.E. of regression
0.190107 Schwarz criterion 0.563141 Sum squared resid
0.040490 Hannan-Quinn criter. 2.627838 Log likelihood
2.150231 Durbin-Watson stat 7.755111 F-statistic
0.007923 Prob(F-statistic)
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Null Hypothesis: RE has a unit root
Exogenous: Constant

Bandwidth: 16 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.663757 0.0022

Test critical values: 1% level -3.886751
5% level -3.052169
10% level -2.666593

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 17

Residual variance (no correction) 5.923914
HAC corrected variance (Bartlett kernel)  0.852073

Phillips-Perron Test Equation

Dependent Variable: D(RE)

Method: Least Squares

Date: 07/12/18 Time: 11:19

Sample (adjusted): 2000 2016
Included observations: 17 after adjustments

Variable  Coefficient Std. Error t-Statistic Prob.

RE(-1) -0.287715 0.113168 -2.542372 0.0225
C 5.106951 2.443093 2.090363 0.0540

R-squared 0.301144 Mean dependent var -0.895294
Adjusted R-squared 0.254554 S.D. dependentvar  3.001063
S.E. of regression 2.591094 Akaike info criterion  4.852169
Sum squared resid 100.7065 Schwarz criterion  4.950194
Log likelihood  -39.24343 Hannan-Quinn criter.  4.861912
F-statistic 6.463654 Durbin-Watson stat  2.212909

Prob(F-statistic) 0.022536
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Null Hypothesis: D(INF,2) has a unit root

Exogenous: Constant

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat

Prob.*

Phillips-Perron test statistic -3.813841

0.0131

Test critical values: 1% level -3.959148
5% level -3.081002
10% level -2.681330

*MacKinnon (1996) one-sided p-values.

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 15

Residual variance (no correction) 62.51710
HAC corrected variance (Bartlett kernel) 66.39569

Phillips-Perron Test Equation

Dependent Variable: D(INF,3)

Method: Least Squares

Date: 07/12/18 Time: 11:18

Sample (adjusted): 2002 2016

Included observations: 15 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.

D(INF(-1),2) -1.252144 0.330630 -3.787147 0.0023
C -0.758205 2.193035 -0.345733 0.7351
R-squared 0.524549 Mean dependent var -0.833333
Adjusted R-squared 0.487976 S.D. dependentvar 11.86939
S.E. of regression 8.493240 Akaike info criterion  7.239984
Sum squared resid 937.7565 Schwarz criterion  7.334391
Log likelihood  -52.29988 Hannan-Quinn criter.  7.238978
F-statistic 14.34248 Durbin-Watson stat  1.466580

Prob(F-statistic) 0.002262
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Null Hypothesis: DEP has a unit root
Exogenous: Constant

Bandwidth: O (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 6.880889 1.0000

Test critical values: 1% level -3.886751
5% level -3.052169
10% level -2.666593

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 17

Residual variance (no correction)  4735247.
HAC corrected variance (Bartlett kernel)  4735247.

Phillips-Perron Test Equation
Dependent Variable: D(DEP)
Method: Least Squares

Date: 07/12/18 Time: 11:16
Sample (adjusted): 2000 2016

Included observations: 17 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

DEP(-1) 0.206546 0.030017 6.880889 0.0000
C 367.2092 834.7850 0.439885 0.6663

R-squared 0.759410 Mean dependent var  4615.471
Adjusted R-squared 0.743370 S.D. dependent var  4572.952
S.E. of regression 2316.595 Akaike info criterion  18.44372
Sum squared resid 80499207 Schwarz criterion  18.54174
Log likelihood  -154.7716 Hannan-Quinn criter.  18.45346
F-statistic 47.34663 Durbin-Watson stat  3.205506

Prob(F-statistic) 0.000005
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Null Hypothesis: D(EX,2) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.170611 0.2233

Test critical values: 1% level -3.959148
5% level -3.081002
10% level -2.681330

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 15

Residual variance (no correction) 0.064324
HAC corrected variance (Bartlett kernel)  0.049110

Phillips-Perron Test Equation

Dependent Variable: D(EX,3)

Method: Least Squares

Date: 07/12/18 Time: 11:17

Sample (adjusted): 2002 2016
Included observations: 15 after adjustments

Variable  Coefficient Std. Error t-Statistic Prob.

D(EX(-1),2) -0.593732  0.255989  -2.319368  0.0373
C  0.003429  0.070492  0.048642  0.9619

R-squared 0.292689 Mean dependent var -0.007227
Adjusted R-squared 0.238280 S.D. dependentvar  0.312150
S.E. of regression 0.272433 Akaike info criterion  0.360721
Sum squared resid 0.964860 Schwarz criterion  0.455128
Log likelihood  -0.705406 Hannan-Quinn criter.  0.359715
F-statistic 5.379467 Durbin-Watson stat  1.597350

Prob(F-statistic) 0.037293
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Date: 11/14/17 Time: 13:23

Sample (adjusted): 2001 2016

Included observations: 16 after adjustments
Trend assumption: Linear deterministic trend
Series: DOP EXC INF RA

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

0.05 Trace Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 47.85613 137.1845 0.990265 None *
0.0000 29.79707 63.07172 0.866944 At most 1 *
0.0001 15.49471 30.79998 0.646855 At most 2 *
0.0002 3.841466 14.14595 0.586923 At most 3 *

Trace test indicates 4 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

0.05 Max-Eigen Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 27.58434 74.11281 0.990265 None *
0.0009 21.13162 32.27174 0.866944 At most 1 *
0.0206 14.26460 16.65404 0.646855 At most 2 *
0.0002 3.841466 14.14595 0.586923 At most 3 *

Max-eigenvalue test indicates 4 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Dependent Variable: RA

Method: Least Squares

Date: 11/14/17 Time: 14:16

Sample (adjusted): 1999 2015

Included observations: 17 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.5030 0.690554 4.504962 3.110920 C
0.5942 -0.547261 0.200598  -0.109780 INF
0.0518 2.159555 1.775400 3.834074 EXC
0.0487 -2.193175 0.000112  -0.000246 DOP
0.0138 2.882689 0.224031 0.645811 RA(1)
20.86176 Mean dependent var 0.829903 R-squared
5.723999 S.D. dependent var 0.773204 Adjusted R-squared
5.083435 Akaike info criterion 2.725944 S.E. of regression
5.328498 Schwarz criterion 89.16922 Sum squared resid
5.107795 Hannan-Quinn criter.  -38.20920 Log likelihood
2.353491 Durbin-Watson stat 14.63703 F-statistic
0.000145 Prob(F-statistic)
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Dependent Variable: LOG(RA)

Method: Least Squares

Date: 11/14/17 Time: 14:18

Sample (adjusted): 1999 2015

Included observations: 17 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 11.66499 0.186536 2.175936 C
0.3817 -0.908009 0.008306  -0.007542 INF
0.0165 2.784748 0.073513 0.204716 EXC
0.0310 -2.442462 4.65E-06 -1.14E-05 DOP
0.0106 3.022183 0.009276 0.028035 RA(1)
3.006195 Mean dependent var 0.850520 R-squared
0.252829 S.D. dependent var 0.800693 Adjusted R-squared
-1.285191 Akaike info criterion 0.112872 S.E. of regression
-1.040128 Schwarz criterion 0.152882 Sum squared resid
-1.260831 Hannan-Quinn criter. 15.92412 Log likelihood
2.344507 Durbin-Watson stat 17.06957 F-statistic
0.000068 Prob(F-statistic)
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Dependent Variable: LOG(RA)

Method: Least Squares

Date: 11/14/17 Time: 14:21

Sample: 1999 2016

Included observations: 18

Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 25.76864 0.188115 4.847470 C
0.4047 -0.859278 0.061354  -0.052720 LOG(INF)
0.0003 4.821494 0.104899 0.505769 LOG(EXC)
0.0000 -10.22670 0.023308  -0.238365 LOG(DOP)
2.999699 Mean dependent var 0.886906 R-squared
0.246824 S.D. dependent var 0.862672 Adjusted R-squared
-1.752538 Akaike info criterion 0.091467 S.E. of regression
-1.554678 Schwarz criterion 0.117128 Sum squared resid
-1.725256 Hannan-Quinn criter. 19.77284 Log likelihood
1.754442 Durbin-Watson stat 36.59703 F-statistic
0.000001 Prob(F-statistic)
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Dependent Variable: LOG(RE)
Method: Least Squares

Date: 07/12/18 Time: 11:21
Sample: 1999 2016

Included observations: 18

Variable  Coefficient Std. Error t-Statistic Prob.
C 4.815333 0.181143 26.58308 0.0000
LOG(EX) 0.502359 0.100997 4.973999 0.0002
LOG(DEP) -0.237977 0.023325 -10.20267 0.0000
LOG(INF-2)  -0.043647 0.049535 -0.881124 0.0231
R-squared 0.887194 Mean dependent var  2.999699
Adjusted R-squared 0.863022 S.D. dependentvar  0.246824
S.E. of regression 0.091351 Akaike info criterion -1.755090
Sum squared resid 0.116830 Schwarz criterion -1.557229
Log likelihood 19.79581 Hannan-Quinn criter. -1.727807
F-statistic 36.70245 Durbin-Watson stat  1.874269

Prob(F-statistic) 0.000001
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Heteroskedasticity Test: ARCH

0.3713 Prob. F(1,15) 0.849309 F-statistic

0.3399 Prob. Chi-Square(1) 0.910971 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 11/29/17 Time: 10:06
Sample (adjusted): 2000 2016

Included observations: 17 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0018 3.790823 2.130351 8.075781 C
0.3713 -0.921580 0.132631  -0.122230 RESID"2(-1)
6.881880 Mean dependent var 0.053587 R-squared
6.939998 S.D. dependentvar  -0.009508 Adjusted R-squared
6.832074 Akaike info criterion 6.972912 S.E. of regression
6.930099 Schwarz criterion 729.3225 Sum squared resid
6.841818 Hannan-Quinn criter.  -56.07263 Log likelihood
1.696643 Durbin-Watson stat 0.849309 F-statistic
0.371333 Prob(F-statistic)
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Forecast: RAF

36 | Actual: RA

Forecast sample: 1999 2016

Included observations: 18

Root Mean Squared Error 1.827786

Mean Absolute Error 1.517517

Mean Abs. Percent Error  7.092953

Theil Inequality Coefficient 0.042882
Bias Proportion 0.001933
Variance Proportion 0.055855
Covariance Proportion  0.942212

T T T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016
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