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Abstract

The study based on econometrics examined the demand
function estimation for cement in Sudan 1995-2014. The
most important objectives are to build an econometric
model for identifying the demand function for cement in
Sudan during the study period and examine the obstacles of
cement industry in Sudan as well as to know the exerted
efforts for bridging the gap between the demand and supply
for cement. The study used descriptive and statistical
analysis method and for estimating the model, econometrics
approach was also used. The most significant hypotheses
indicated that there is a progressive relationship between
the quantity demanded for cement and each of individual
per capita and size of population. Also, there is a reverse
relationship between the price and demand for cement and
the price of complementary commodity. The findings showed
that the most variables exposed to effects on demand for
cement during the study were the individual per capita
income and population size. Further, Foreign Direct
Investment entered into cement industry led to reduce the
consumption gap to 332.500 ton in 2011 and export of
cement increased from 129.000 ton in 2012 to 389.000 ton
in 2013 respectively. The fees imposed on electricity,
services and transport cost led to decline production and
less efficiency of productivity and therefore, a large number
of skilled labor gave up working in the cement sector. The
most significant recommendations indicated that it is
necessary to provide information for building the model
according to the economic theory and best incentives and
facilities should be provided to investors in cement sector.
The taxes and transport cost would be reduced because the
demand for cement is favorably increasing. It is necessary to
take the necessary steps for increasing manufacturing
productivity to meet the increasing demand and export
possibility depends on planned marketing policies, supply
cement manufacturing with electricity and expand storage

.capacity for fuel
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1 0.7769 0.3060 | -0.2715 POP
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Gl yriall (o el S CMlae apen (o 2 cldalsi SY) 48 gian A (e
saxiall laal) Ll )Y AlSEe dga g aae e 0138 50.80 (e el Akl
1A Bl Y A 2

i ) 223 Durbin Watson test (DW) 0sil s — 0o JLa) aladiuly
Al el (e a5 Aaid (08 5 (1.25) s sbud Ja8all 23 gaill gl g g g2
3-) ad) dsaa L IR Bl yY) A (e a3l ) 138 5 LA
(50)4~ia (4

s oull) CDUA ASa /3

ARCH ) u.’.}j lial e\a;_a_m' ) P il GS gaill plail) (P A Ga s
S Fia aa Lt laa g () ddbaay Adlaial) 4wl e 2 aiay o2 (Test
. 0.05 4 5inall

Gl LA aladialy 73 saill Culal) A S LOA) @ilils (5-4 ) b Jgan

ARCH Test:
0.17131 Probability 2.040107 F-statistic
0.15363 Probability 2.035810 Obs*R-
squared
ke E-views gl aladinly daabail) il all (e Galill alae) : jaadl)
1(10)2)

o 53 0.05 o= -Sl(p.value) =0.17 4 suaall aill 4laia¥) dagl) of Loy
CSa) A G il g 3sall o Jsh o) o) i il J s 5 p2all (m s
gl AA e jagbaa ddia A il

Agal 2 gl Ak L) aladied) day Agladl) A 085 -7-2-4

:(6-4) a8, Joia

Variable | coefficient Std.error t.statistic Probe

C 13.28309 0.138198 96.11661 0.0000
P1 -0.000810 0.000382 -2.123881 0.0507
P2 0.002258 0.000293 7.707050 0.0000
pop 5.68E-07 7.20E-07 0.789050 0.4424
ani 3.43E-07 4.33E-07 0.792165 0.4406
R-squared Adjusted Watson- | F-statistic Probe(F-
R-squared Durbin statistic)

0.889054 0.859469 1.392477 28.80089 0.000001
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U258 ae B4 3 LAY 0da 5 jiaall 4y glie Ay prndill Ol jsiall aad ()5S
C bty 4y Hlal)

Al Ay Hlaill (ya g 38 e 60 1a 5 s dalldl mw Jlae 4 (2

A8y Ay Hlaill i 8 aa a slaty 138 5 doa g ALKl dalidl pm 4l (3
cALeSal) dalidl jraw g dalud) e dlall jn 4pue 48Ne dga s

3 5 3 A8 A Hhaill g 58 ae (B4 128 5 Ao se Sl Jalee 4 (4
Aalld) e llall g W) ana (n dpu&e 480e
Al Ao L gie g dalidl e Qllal) o 400 5k A8 2 a e

PP PEN Y Jboall 18h g <) ypalil) sl

A0l ALl Aadidl jri g Aalid) e g il Ol pnie 3lalae o a0 (1
Ay (5 pina e G aan Jalaa Ll 0.05 4 sine (5 sive 2ic s
6 sma e 3 Al JAD Jai gie Jalaa

W s e Ao ullall 8 <l i) (e 85% o wasill Jelas gea s (2
I leela) (S Gl il 038 (5615% Lty Aliiusall @l jaiall & ) il
L dsalll L dieme e Ol i

Jil iad a5 (prpb of f=0.00001) ¢} 223 LS (f=28.80) dad o 2 (3
e ALl ) yuaiall ) s (5 sine JSS sl o i 138 5 0.05 (e
Jala 13 g(cian) Ao cadlall) alall josiall 6l adll e dlle A
sl Baga e

:uu\,,\ﬂ\ Jlnall 188 g <) sty ?5'5&:'

) Ll ) A e (8 A ) JSUGe Gl JLA (e L3 iy
A Lol Y Al g ) GO A5  2deial

s asmiall Jadld) ol Y1 A< /1

Al ) piall o Bl V) O lae o aad bl ,Y) A8 heae DA e
Sl aasial) adl) Ll Y1 AlSde dgas axe e Ju 138 50,80 (e ial
. (10) A (3L "77 daia
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: A Bl Y A [2

D38 23 sl () gudil 5 (3 Al () 323 (DW) O gmi) 5= LA aladinly
O mix 138 5 HLia U 4 el el (e e da A 5 (DW=1.39) (s sl
(53 )Aaia(6-4) ady Jsaa il | 1A Ll )Y e e ey 73 sl

p Ol DR Al /3

Aaing 0 (55 HUEAD aladial a% jadall o3 seill cplal) CaDUA) AG lidy
. 0.05 4 sina (5 sl pe e jla g (f) dilan llaia¥) dagl) e

-3

0.436300 Probability 0.635608 | F-statistic

0.407945 Probability 0.684782 | Obs*R-squared

1(12)a8) 3ake E-views gl aladinly dodndaill il jall e Ealall dlae) 1 jaadll

o= -SI (p.value=0.43) Jliad 4 gl Ladll A llaia) el o) Lay
O Js M Joal (m il J g paall (m y8 b 55 0.05 A sine (5 sime

ALalsl) 4udiy 2 oll) D) aladiian) day Agladll) A)al) a5 il -8-2-4

:(8-4)ad, Jo

Variable | Coefficient| Std.error t.statistic Probe
9.393877 1.215093 7.730995 0.0000
C

-0.202907 0.134259 -1.511316 0.1515

LOG(P1)
0.878881 0.130974 6.710343 0.0000

LOG(P2)
0.100905 0.110412 0.913902 0.3752

LOG(pop)
-0.040848 0.038171 -1.070143 0.3015

LOG(ani)
R- Adjusted | Watson-| F-statistic Probe(F-
squared | R-squared Durbin statistic)
0.862197 0.825450 0.956204 23.46280 0.000003

éAjA E-views E.Al_t).a e\.l;:\.u\_\ :\_w\s:\.dnﬂ\ :\_A.M‘JJM e Saalil) Aae) JJ.»..AAS\
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Leaie Ciianl) Ao allall (5 siie e 35l 58 5 dun se i) Jalas 4 (1
U5 ae (345 3 LAY o2 5 il 4 gluse Gy i) ol el a8 ()55
CAaalaidy) 4y el

kil (=g 58 e (3483 LEY) s2a Al e dalu jra Jalase dasd (2
Ca jras el el uSal) A8l dalaiy)

Aala®Y) A el Callas 5 5LEY) o3 5 daa ge AleSall dalid) e Jalzas 4ai(3
AL Al g CaiandY) e A glaall Al ApaSal) A8

Al g 38 ge (35 5BV o 5 Ain s Sd) pna Jdlas (4
oSl aaa s criand) e qallall 4kl A830 LalaEy)

A plaill (g 8 Callas s LAY a2 g Audlw 3 8l Ja0 Ja i Jalas 4adi(5
aal JAa Lo gia g dalld) e allall 400 Hlal) 4831l palaidy]

D Phaal) jLaall 188 g &) pitiall 4

Al osadl e La i saa (ol 5 akall allaall Ay gine Hlaialy @ldd 2oy
allaall CilS LalSs JSS o5 gaill 4y joudil) 5 ja8all Gl (ol (3 51l 32 g LA
il arily g o3 gaill B g Ao Gl Joddle (38 1) 83 g g Ay sina 300l
Db e oy Slan ) jleall U 5 35084
(6 sinne i Aglian) A1V 13 ALeSAl Aalid) a5 colill Ml f 283 (1
Jao b gie A (5 gina e Lot Al jas Jlas Lal 0,05 4 gins
COS) aaa gl
(0,000) 412 (s sina 2ic 4y 5ina A 5 (23,462) (F-statistic) 4ad Cxly (2
sl ASH (55 6il) B gl Adlal) A ginal) Jidli 5 5% (e B
=2 Las 82% s 5L (Adjusted R squared) Jdazall maadll Jalas 4ad (3
il A g et Chiand) Al e ulhall 8 ) puaia e 82% O
Jalse A aa o O OSar Gl jprie (1018% el 3 sadll (8 Aiaialiall 4y ol
gl (B Aeias e 5 A
D o) JLaall L8 g & pihtial) A

LI Ll V) Al g ol el Al 5 daediall
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rasaiall i) ol ) Al /1

:(9-4) A8 Js>

LANI LP1 LP2 LPOP

LANI 1.0000 0.1700 -0.0116 -0.3066

LP1 0.1700 1.0000 0.7229 0.3023

LP2 -0.0116 0.7229 1.0000 0.4593

LPOP -0.3066 0.3023 0.4593 1.0000
Gala (E-Views)@\jﬁ alasiuly dgsndatl) A Hall e Caalil) dlae) 1 Al
:(14) A,

Al @l priall (Bl V) O llae o) i Gl )Y 48 ghiae A (1
2 damiall adl) Ll jY) Al Se dsa g are (Ao Jay 138 50.80 (0w sl
. zasall

s I Bl Y AlSda /2

zasaill () o) 5 yn Aad O aai (DW) sl s -0 0 JLia) aladi
13§ HLaS A bl Al (po 2255 dad 4 5 (DW=0.95) s sbosi aiall
(55)u= (8-4) b Jsaa . S Tl jY) Aliia (e (Al 35l ) Sy
Cplll) DA 418 /3

daing A (5 HLEAS aladiul a% jagal) o3 seill cpll) CaDUA) AG. lady
. 0.05 4 sina (5 gl aa g jla g () Aiban Allaal) dadll e

:(10-4) a2, Ja

0.029550 | F-statistic

0.865545 Probability

0.855917 Probability 0.032969 | Obs*R-squared

éAjA E-views E.Al_\} e\.l;:\.u\_\ :\_w\s:\.dnﬂ\ :\_A.M‘JJM e Saalil) Aae) JJ.»..AAS\

: (15) A5
o= <1 (p.value=0.86) Jiddl 4y wad) 4 adll dllaiay) il ) Loy
O Jsy 20 danl) (a8l J g5 pall (im 8 (g 55 0.05 Az sina (5 siana
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B3l y Arlud) ilall e adias o Sy ails Al il e Teliy
Gaaall gbal aladin) g yadl ya Jadl 45y 5k aladin) s J5Y) adl) 23 saill
Eun (ye doabiaidly) A Hlaall Ztallaal o yall Jao Jaw gia ki Cada ¢ LalawYyl
il aciallae g la ) oSyl Jao Jaw sl el ae alladll il L)
pdaail) 3 31 A 2 58l Jas hasle (A Aies pad) 305 ) AalaEY)
Crian) e )b A Ciend) e llall g sagaa A1 Wad sl Gaa
Cian ALl daliall jrw yoaiall dladin) ae (28 a0 Jas gia g GG s

cJSal 8 Al muas

DEM=(pop, p1, ani)

P2 J) chda 3y Aghadld) AdJal) pads milii : (9-2-4)
1(11- 4)pdy o

Variable | Coefficient Std.error | t.statistic Probe
520208.4 489655.3 1.062397 0.3038
C
1422.496 972.6681 1.462468 0.1630
P1
20p 4.839091 2.376085 2.036581 0.0586
) 0.898338 1.487849 0.603783 0.5545
ani
R-squared | Adjusted R- Watson- | F-statistic| Probe(F-
squared Durbin statistic)
0.356509 0.235855 0.812821 2.954797 0.064046
LB.;XA E-views GALJ)J e\..‘m.a.u\.x a_:\wla.ﬂ\ M\Jﬂ‘ (e L:'_\A\_.\.“ J\A.GJ : JMA.“
:(16)a2)

D salaiBY) jLmall L g ) a8t} sl

CianY) dabs e allall (5 siae e B lie a5 A ge Culll) i) dad (1
Leaic callall (5 ginse (g} ¢ Adlall 85 oSaall ol putall OMA (pe daay (5301
s b g 5 5555 L) o g ¢ i (5 gl o penil] il ()55
cAalaidy) 4y el

kil (a g y8 Callas s LEY) s2a 5 Ao se Ciiad) dals e Jalee 4ad (2
L as g dalldl e Qllall pn dSall A8Mall Apaliaiay)

$ Sl a5 a3 55 5 LB 0h 5 Aim ge ISl ona Jalae Bad (3
ALl Aaldl a9 dalidl e (dlal) i dua jlall A8l Apaliatay)

Aohill (s )8 e (34155 5 LAY 028 5 daa e 2l JA0 Jausie Jalre 4l (4
Cdalld) e allall g o jdl) Jao Ja gia o d0a Hhal) 48311 4alaidy|
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tzLﬂ\M‘é&Lﬁﬁbgug\aJM\AM\LWmeLﬂJJHJ
allaall CilS LalSs JSS o5 gaill 4y jpdil) 5 ja8all Gl (sl (3 51 32 g LA
éﬂ\chdﬂ\ﬁdﬁéc&ddd@b@Sjﬂ\ﬁdﬁ;bﬁ)ﬂﬁ)@\

éﬁbc@;ié\.m}[\)wmja)w\

Jaa L gia g Sl aas g Aadidl e g il i yrie @l o 23 (1
. 0.05 4 sine (5 sl e dlaa) AV G Cad 3l

6 siane Mie A gina b5 (f= 2.954797) (F-statistic) ded of an3 (2
) G sima e JSS masaill o)) (ing 138 5 5% (e ST (0.064046) U¥s
) el el 8l pnil) (e Alle A Y Al Qi) ()]
L zsaill Baga axe ol 13 g ((ien) e )

Les 23% s s Adjusted R squared Jasall apaadl) Jalae dad (3
= 6t i Y dal i e ) _d ey il e 23% o) e
O oS il il e 77% L) 3 gl 8 A mall Ay jpasdlll il
sl (B Aiams je Al dalse () aa i

. U"""\%m‘ Jlanall 188 g <) sty ﬁ:\ﬁ

o) i Y1 Al e 6 A Gl JSUe and JOA (e @13 iy g
- S ol Y Al 5 ] GO A5 5 2aeial

:.Ma:\.d\{,hﬁ ) dalys N AdSéia /1

1(12-4) a8, Jg>

POP Pl ANI
-0.2715 -0.2763 1 ANI
0.30609 1 -0.2763 Pl
1 0.30609 -0.2715 POP
?3-) aaleviews G.Al_'ug alasiuly doandaill A Hall e Gaaldl) dlae ) Hauadl)

:(17)

saziall dadl) Ll )Y A5 ga g are Ao Jay 138 50.80 (e S8 Aliill
. r(ani\pop\P1)=-0.27 &l 253 S r(py/ pop)=0.300) 2 Cus
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: A Bl Y e [2

zasaill () i) 5 pan Aad O aai (DW) sl s -0 0 JLia) aladi
(11-4) &8, o bl (S Ll YY) A e Ga (Al 73 gl ) (iny
(58)=

s bl Cadid) Al /3

Aaley o) (G LAl pladi) a8 el Gh}dﬂ bl Cadad) AS. Ly
. 0.05 4 5ie (5 sl pa gl e (f) dlanl llaia¥) dagl) e

(13-4) &8 Jsaa

0.148528 Probability 2.290612 | F-statistic

0.133089 Probability 2.256104 Obs*R-squared

1 (18) a8 Gk E-views gl pladinly dadpdaill ) jall (e Eaalall dlae) 1 jaadll

= -S| (p.value=0.14) JLadl 4 sl 4adll 4 dlaia¥) dadl) o Lay
Ol sy ) daadl (i 58l J g5 aaall (a8 (a8 35 0.05 A sinae (5 siane
L zisalll AL jey s Aha s o) GO A (e ey 73 salll

Ll ) Al G e lay AL Aalid) s ol amy adll 3 sl G
AR(1) sUadl) sl Jalaa aladin o3 lldl g 13
D gl Jalae Adla) g p2J) cida oy Adadl) AlJal) el mili310-2-4

: (14-4) a8, Jgo

Variable | coefficient Std.error t.statistic Probe
c 4004507. 1033956. 3.872996 0.0017
b1 -1874.356 595.5253 -3.147399 0.0071

1.476552 0.656264 2.249937 0.0411

pop
-2.744060 0.827154 -3.317469 0.0051

Ani
AR(1) 0.882454 0.062403 14.14128 0.0000
R- Adjusted Watson- F-statistic | Probe(F-statistic

squared | R-squared Durbin

0.910103 0.884418 1.776213 35.43330 0.00000
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+ §aRal) Adjal)
dem=40045-1874.3(p1)+1.476(pop)-2.7440(ani)+0.88ar(1)
D gLaiBY) jlmall L8h g ) piiiall anl

Al ) 30l Allaall ) Al sae Jluial Ll o5 S
o e e callall 23 sal 5 aiall alleall sy ¢ 5 aiall alleall 4 yiddll
Y zoaky O gud)
Lo e e alhll (5 siue e 3 lbe o5 dan e Culll) Jalaa dad (1
s b o 5 5B 038 5 sl e Ay ) il i (55
byl 4y el
Akl g b ae (3410 5 LY o2a 5 dalls dal il jew Jalze 4l (2
e g el e dlall g ASall 8Nl alaiy)
A, bl (a5 1 ae (3453 LAY 0da g da e (Sl aaa Jalaa 48 (3
O ana g dallldl (e Ay gllaal) Al (g A Hal) 831 dalatay)
Ao kil ya g 8 callan s LAY oda 5 dalln o yall JAa o gl Julae e (4
A Al A0 das gia g daliad) e A glhaall A0Sy A Hlall 483Dl Lnabaidy)
Sl 2 Tl a5l a0 s 035 il o8 U5 S
el 330 3 A
D Saal) Jlmall 188 g <) yunial) e:\:\ﬁ

Al o) e La il o o 30 8a Alladll 4 giee jlialy @l 21y
allaall cilS LalSs JSS o5 gaill 4y jpudil) 3 j08all Gl (ol (3 51 32 g LA
@M\W}CJM\SJPEL&JJJ;\_ALCéﬁﬂjﬂ\'&d}éj@w}mﬁ‘)dﬁd\

&MM@LAA\X\JM&SJDJM\

daa has gia g Sl ama g dalill sy il G yosie O3lelae o 223 (1
. 0.05 4 gira (5 e die dgilas) AV G maaaill Jalaa g 2 4l

A2 5 st die A gine A5 (f=35.43330 ) (F-statistic) 4ad of 23 (2
O 6l e LSS 25 il o ay 1385 5% o La—al (10.0000)
Gle Il ) ) il b il e Adle A e Aliiaall <) psiial
gl B e il 128 5 (e

&) =z Las 88% s s Adjusted R squared Jazall pasill Julase dad (3
el (1 5 3t el Aals e allall 8 sl (0 88%
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. G.J}Aﬂ\éw‘)gﬁdﬁ‘ BARYS
D ol lmall 188 g ) yadiall and
bl Tl )Y A e 8 A tiaiall Qs JSUSe and JA (e D Sy
LAl Lol Y Al g ) A A 5 daeciall
s aaial) Jadld) bl ) Ad<ia /1
aaxiall dadll Ll Y ASSe dga g are Ao Jay 138 50,80 (e ST Aliiiall
Gale ,Lil" r(ani\pop)=0.21 o} 223 LS r(p1/ pop)=0.250) 2ai
.(80) Asia "17 a8,
+ A Jab Y Al [2
Z sl () il 5 (30 Aadd () 2a (DW) O] 5 =0 e Jid) aladi oy
18 5 HLEs O 4y bl Al (e o i dad (8 5 (DW=1.77 ) s sl yaadll
14-4 ) o8 Jsaa ol (331 ol )Y A Sia e Alay¥ sl ) (iny
(61)4;9..4(
p Ol M) AlSia /3
Aalay M) () LAl e\m’ 1) ad sl GSJA.'M cpll)l A ACEa Hlaay
. 0.05 & sine (5 sinse e Ll ey (f) Alany ALYl Aadll e
DA aladialy g3 geadll (bl GBS Al LAY iliis(15-4) Ay Jaa
133

0.258843 Probability 1.370645 | F-statistic

0.233353 Probability 1.420305 | Obs*R-squared

1 (20) A4
o= =Sl (p.value=0.25) Jlia 4 saall A agdll A dlaia¥l dadll of Lay

O dsy 20 Janl) (8l J g5 paall (im 8 (ym 55 0.05 Assina (5 siaa
CJ)A.\M ‘;L)Q‘)AJEJ.\;:\&»A‘EAJ u.)\.\ﬂ\ &JMA!MSMAUA‘;?LU”Y CJ}A.\S\
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oy il 5l 3 el il 23 pail) Akl (S S Jiind) 3
O A (51 e (g V5 Gysima 40l (6 s 3 saill 13gd alall £ 1SY) (S5
O ) aiagd CuilS 1) Jealaall 1] L8 5 el paiil] A8l g dnlall JSUE)
Al sl e ST Aia il 13 i) e 23 gail) 3508 ey 138 sl aal )
(%) 5l e 23 saill 508 aae iny 138 masaall

roay asall bl 23 gaill e lgale Jpandl o8 (Sl padil) il JOA e
i Len rancall aal gl e J81 dad (2250.09 @ialy i Jalas Gad
(21)ed)) 3al"82%ndia Hhil" wull e bl 23 aill dullal) 5 50l
Al oAbl Aall) jae Cada as Audadl) AN e slaie ) (S dule dday
DAY lanU O el chian¥) e callall Ay Jiad (3 aseail) Jalae

4 s 2l Jao Jasgie s Sl ama s Cieul) s e JS llae (1
. Gilaal

Al JSLE e lag 3 saill (2

CCiand) e callall Aaled) @ yuriall pany 7354l (3

il b suill mliay 3 saill (4

(142) sa¢ 1he 530 la ¢ ash Al ¢ ol LByl 2002¢ Gsals a) il s s alasy (¥
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a5 A JAs o gie g Aalud) jaw ;s (A 21995-2014 5yl SIS ol gud)
il e 88% Aty Al ghine Al ieall ) paial) sda g ey 138 g ¢ )
e bole (2 12% Sl (@iand) Lo callall) aldll el 8 s

L zasalll (8 diaae il 5 AY) Gl i) i

D All) Az A

bl ae (345 s Al e ) e s L) of aad &
ale 5 (0.05) o J31 25 (0.007) 2 (t)J Adlain¥) Leiad s ¢ dpalaiy)
e alhall o Aplas) A0 IR ABe aa g gl (g s ol 1aa ol
ALl Aalid) jr s iianY) Ao allall G ABle aa 6 Y W e s i)
L (e Ciagl, daLai@y) 4y Hlasll dallaad @lld g 3 gaill (ha Balagial o3 &l
¢ dpabai@y) ag ylatl) allas a5 dalla 2,8l JAa daw gia 3 L) () asd el
i) 2 gl adle 5 (0.05) e BBl (25 (0.005)s8 (t)d Adlaiay) giad s
Jao Jas sic g CuiadY) e allall G dilaas) AYa &l 483 a5 gl (5 sina
A8l JAs b giad e el 300 31 G S35 Aaiill sl J 58 (S g 2 )4l
el pe (34T 8 5 dan ge Sl ann LS (O aad | adail) Bal ) A
1 4de 5 (0.05) e U3 25 (0.04) 0 (£)J AdlainY) Lgiad 5 ¢ ALy
ey Ao callall fpn Ailias) AV CI3 ABe da 5 (5] (5 sina yukilall 18
Sl aas

- AAIEY Ao Ll

paaill (aild (5ia o 5 sadll o8 aud Al sdaall 3 sl

cllall s d g cuiand) e lhal) 3ol ) ) oal Al e dcagh (f)a sl 2
ZLEY) Bal 3 g ailias oLl duaiiall Clgall cadld el Jle 2l il
el (2ild (G8ad s i all g allall (3 gadll aud Ayl
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Y sl ey e (Ao allall fp dilias) AV @) 4o d8e aa 5 (2
palaginl ot lla) g ALl dalid) jrs g catanl) e allall (s 483e a5
b gie s cian¥) e allall o dpuSe 8o a6 S (2 d gl (e
A Al o2 J g8 (Say 5 Apalaiiy) A plaill Callay adf (o a,dl Jan
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Pop Ani P2 P1 Dem Al

S LI{[PEEN JAS o gia dalud) jrw Glad) o s ikl

LA | (Fad)) Adagal) cilandy)
26688.0 | 14356.4 120 50| 645389 1995
27875.0| 34324.1 180 350 | 652891 1996
28627.0| 52298.1 180 350 | 714387 1997
29496.0| 68728.0 200 400| 854312 1998
30326.0| 82180.4 260 400 | 856753 1999
31081.0| 94006.1 380 420 | 878896 2000
31913.0 | 113552.5 420 420 | 921376 2001
32769.0 | 129512.4 420 450 | 987020 2002
33648.0 | 146333.5 445 490 | 1007682 2003
34512.0 | 175243.8 500 500 | 1290846 2004
35398.0 | 211503.5 510 520 | 1875301 2005
36307.0 | 240138.2 550 550 | 1768209 2006
37270.0 | 286723.8 600 600 | 1675438 2007
39154.0 | 306590.7 660 600 | 1982051 2008
40522.0 | 301108.3 700 443 | 2393000 2009
42247.0 | 340647.1 750 430 | 1832032 2010
33980.0 4680.4 770 430 | 2820076 2011
35060.0 5472.0 800 475 | 3104000 2012
361638.0 5566.1 880 645 | 3128000 2013
37289.4| 12638.9 950 1010 | 1803000 2014
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Null Hypothesis: D(DEM) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=4)

Prob.*

t-Statistic

0.0058

-5.151616 Augmented Dickey-Fuller test statistic

-4.800080
-3.791172
-3.342253

1% level Test critical values:
5% level
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

-96224.50
702143.5
27.62011
27.93964
27.59053
1.292618

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion

Hannan-Quinn criter.

Durbin-Watson stat

0.953460R-squared
0.913569Adjusted R-squared
206424.6S.E. of regression
2.98E+11Sum squared resid
-186.3408Log likelihood
23.90140F-statistic
0.000250Prob(F-statistic)
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Null Hypothesis: D(P1,2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0001 -7.195978 Phillips-Perron test statistic

-4.616209 1% level Test critical values:
-3.710482 5% level
-3.297799 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 17

29.11765 Mean dependent var 0.653955R-squared
175.5290 S.D. dependent var 0.604520Adjusted R-squared
12.40462 Akaike info criterion 110.3853S.E. of regression
12.55165 Schwarz criterion 170588.8Sum squared resid
12.41923 Hannan-Quinn criter. -102.4392Log likelihood
1.938785 Durbin-Watson stat 13.22857F-statistic

0.000594 Prob(F-statistic)

(4) s gala
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Null Hypothesis: P2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

Prob.* t-Statistic

0.0344 -3.900576 Augmented Dickey-Fuller test statistic

-4.571559 1% level Test critical values:
-3.690814 5% level
-3.286909 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 18

0.0013 3.993115 10.39616 4151304 @TREND("1995")

42.77778 Mean dependent var 0.549639R-squared
29.91273 S.D. dependent var 0.453133Adjusted R-squared
9.224026 Akaike info criterion 22.12060S.E. of regression
9.421886 Schwarz criterion 6850.496 Sum squared resid
9.251308 Hannan-Quinn criter. -79.01623Log likelihood
1.586230 Durbin-Watson stat 5.695384 F-statistic

0.009184Prob(F-statistic)
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Null Hypothesis: D(POP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

Prob.* t-Statistic

0.0001 -33.57645 Augmented Dickey-Fuller test statistic

-4.616209 1% level Test critical values:
-3.710482 5% level
-3.297799 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 17

-19123.56 Mean dependent var 0.997918R-squared
180905.0 S.D. dependent var 0.997438Adjusted R-squared
21.28468 Akaike info criterion 9156.688S.E. of regression
21.48073 Schwarz criterion 1.09E+09Sum squared resid
21.30417 Hannan-Quinn criter. -176.9198Log likelihood
1.885417 Durbin-Watson stat 2077.390F-statistic

0.000000Prob(F-statistic)
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Null Hypothesis: ANI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=4)

Prob.* t-Statistic

0.0183 -4.318261 Augmented Dickey-Fuller test statistic

-4.667883 1% level Test critical values:
-3.733200 5% level
-3.310349 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 16

-3505.569 Mean dependent var 0.701512R-squared
89850.62 S.D. dependent var 0.552269Adjusted R-squared
25.12612 Akaike info criterion 60121.50S.E. of regression
25.41584 Schwarz criterion 3.61E+10Sum squared resid
25.14096 Hannan-Quinn criter. -195.0090Log likelihood
2.001267 Durbin-Watson stat 4.700447 F-statistic

0.018119Prob(F-statistic)
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Date: 01/02/17 Time: 12:58
Sample (adjusted): 1997 2014
Included observations: 18 after adjustments
Trend assumption: Linear deterministic trend
Series: ANI P1 DEM P2 POP
Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

0.05 Trace Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 69.81889 167.3422 0.995729 None *
0.0002 47.85613 69.13717 0.882924 At most 1 *
0.0411 29.79707 30.52843 0.650717 At most 2 *
0.1774 15.49471 11.59474 0.442908 At most 3
0.3022 3.841466 1.064280 0.057413 At most 4
Trace test indicates 3 cointegrating eqn(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 33.87687 98.20507 0.995729 None *
0.0013 27.58434 38.60873 0.882924 At most 1 *
0.0988 21.13162 18.93369 0.650717 At most 2
0.1794 14.26460 10.53046 0.442908 At most 3
0.3022 3.841466 1.064280 0.057413 At most 4
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Dependent Variable: DEM
Method: Least Squares
Date: 01/02/17 Time: 15:46
Sample: 1995 2014
Included observations: 20
Prob. t-Statistic  Std. Error Coefficient Variable
0.0291  2.412853 232131.0 560098.0 C
0.0091 -2.990649  640.9631 -1916.896 P1
0.0000  7.498664  492.1858 3690.736 p2
0.2214  1.276005 1.208902 1.542564 POP
0.5359 -0.633654  0.728100 -0.461363 ANI
1559533. Mean dependent var 0.864490 R-squared
812275.1 S.D. dependent var 0.828354 Adjusted R-squared
28.50306 Akaike info criterion 336526.8 S.E. of regression
28.75199 Schwarz criterion 1.70E+12 Sum squared resid
23.92328 F-statistic -280.0306 Log likelihood
0.000002  Prob(F-statistic)

_ 1.416895 Durbin-Watson stat

(9) a2, Gala

1Al 7z gadll cpll) CIMA Al LA gl

ARCH Test:
0.171314  Probability 2.040107 F-statistic
0.153632  Probability 2.035810 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 01/02/17 Time: 16:00
Sample(adjusted): 1996 2014
Included observations: 19 after adjusting endpoints

Prob.

t-Statistic Std. Error Coefficient Variable

0.0008
0.1713

4.060331 2.76E+10
-1.428323  0.232097

1.12E+11 C
-0.331509  RESID"2(-1)

8.48E+10
8.95E+10
53.31689
53.41631
2.040107
0.171314

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)
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0.107148 R-squared
0.054627 Adjusted R-squared
8.71E+10 S.E. of regression
1.29E+23 Sum squared resid
-504.5105 Log likelihood
1.889911 Durbin-Watson stat
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POP P2 P1 ANI
-0.2715 | -0.4866 | -0.276 1 ANI
0.3060 | 0.6361 1 -0.2763| P1
0.7769 1 0.6361 | -0.4866| P2
1 0.7769 | 0.3060 | -0.2715| POP
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Dependent Variable: LOG(DEM)
Method: Least Squares
Date: 01/02/17 Time: 15:48
Sample: 1995 2014

Included observations: 20

Prob.

t-Statistic Std. Error

0.0000
0.0507
0.0000
0.4424
0.4406

96.11661  0.138198

-2.123881  0.000382

7.707050  0.000293
0.789050 7.20E-07
0.792165 4.33E-07

Coefficient Variable
13.28309 C

-0.000810 P1
0.002258 P2
5.68E-07 POP
3.43E-07 ANI

14.13063
0.524471
-0.165194
0.083739
28.80089
0.000001

Mean dependent var
S.D. dependent var
Akaike info criterion

Schwarz criterion

F-statistic
Prob(F-statistic)
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0.884796 R-squared
0.854075 Adjusted R-squared
0.200349 S.E. of regression
0.602096 Sum squared resid
6.651936 Log likelihood
1.392477 Durbin-Watson stat
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ARCH Test:
0.436300  Probability 0.635608 F-statistic
0.407945  Probability 0.684782 Obs*R-squared

Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 01/02/17 Time: 15:59

Sample(adjusted): 1996 2014
Included observations: 19 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable

0.0041  3.314440 0.010848 0.035956 C

0.4363 -0.797250  0.240854 -0.192021 RESID"2(-1)
0.030408 Mean dependent var 0.036041 R-squared
0.035906 S.D. dependent var -0.020662 Adjusted R-squared
-3.696090 Akaike info criterion 0.036275 S.E. of regression
-3.596676  Schwarz criterion 0.022370 Sum squared resid
0.635608 F-statistic 37.11286 Log likelihood
0.436300 Prob(F-statistic) 2.015634 Durbin-Watson stat
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Dependent Variable: LOG(DEM)
Method: Least Squares
Date: 01/02/17 Time: 15:49
Sample: 1995 2014
Included observations: 20

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0000  7.730995  1.215093 9.393877 C
0.1515 -1.511316 0.134259 -0.202907 LOG(P1)
0.0000 6.710343  0.130974 0.878881 LOG(P2)
0.3752  0.913902 0.110412 0.100905 LOG(POP)
0.3015 -1.070143 0.038171 -0.040848 LOG(ANI)

14.13063 Mean dependent var 0.862161 R-squared
0.524471 S.D. dependent var 0.825404 Adjusted R-squared
0.014185 Akaike info criterion 0.219149 S.E. of regression
0.263118 Schwarz criterion 0.720392 Sum squared resid
23.45570  F-statistic 4.858155 Log likelihood
0.000003  Prob(F-statistic) _0.956204 Durbin-Watson stat
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LANI LP1 LP2 LPOP
LANI | 1.0000 | 0.1700 | -0.0116 | -0.3066
LP1 | 0.1700 | 1.0000 | 0.7229 | 0.3023
LP2 |-0.0116|0.7229 | 1.0000 | 0.4593
LPOP | -0.3066 | 0.3023 | 0.4593 | 1.0000
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ARCH Test:
0.865545  Probability 0.029550 F-statistic
0.855917  Probability 0.032969 Obs*R-squared

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 01/02/17 Time: 15:58
Sample(adjusted): 1996 2014

Included observations: 19 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable

0.0030  3.456075  0.011320 0.039123 C

0.8655 -0.171901  0.250999 -0.043147 RESID"2(-1)
0.037675 Mean dependent var 0.001735 R-squared
0.032062 S.D. dependent var -0.056986 Adjusted R-squared
-3.887539  Akaike info criterion 0.032963 S.E. of regression
-3.788125 Schwarz criterion 0.018472 Sum squared resid
0.029550 F-statistic 38.93163 Log likelihood
0.865545  Prob(F-statistic) _ 1.947201 Durbin-Watson stat
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Dependent Variable: DEM
Method: Least Squares
Date: 01/02/17 Time: 15:50
Sample: 1995 2014
Included observations: 20

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.3038  1.062397  489655.3 520208.4 C
0.1630  1.462468  972.6681 1422.496 P1
0.0586  2.036581  2.376085 4.839091 POP
0.5545 0.603783  1.487849 0.898338 ANI

1559533. Mean dependent var 0.356509 R-squared
812275.1 S.D. dependent var 0.235855 Adjusted R-squared
29.96092  Akaike info criterion 710053.4 S.E. of regression
30.16007  Schwarz criterion 8.07E+12 Sum squared resid
2.954797  F-statistic -295.6092 Log likelihood
0.064046  Prob(F-statistic) _0.812821 Durbin-Watson stat
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POP P1 ANI
-0.2715 -0.2763 1 ANI
0.30609 1 -0.2763 | P1
1 0.30609 | -0.2715 | POP
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ARCH Test:
0.148528  Probability 2.290612 F-statistic
0.133089 Probability 2.256104 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 01/02/17 Time: 16:02

Sample(adjusted): 1996 2014

Included observations: 19 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.1841 1.384447  2.03E+11 2.81E+11 C
0.1485 1.513477 0.226910 0.343423 RESID"2(-1)

4.24E+11 Mean dependent var 0.118742 R-squared

8.08E+11 S.D. dependent var 0.066904 Adjusted R-squared
57.70308 Akaike info criterion 7.80E+11 S.E. of regression
57.80250 Schwarz criterion 1.04E+25 Sum squared resid
2.290612 F-statistic -546.1793 Log likelihood
0.148528  Prob(F-statistic) 1.826269 Durbin-Watson stat
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Dependent Variable: DEM

Method: Least Squares

Date: 01/02/17 Time: 15:52

Sample(adjusted): 1996 2014

Included observations: 19 after adjusting endpoints
Convergence achieved after 8 iterations

Prob. t-Statistic  Std. Error Coefficient Variable
0.0017  3.872996  1033956. 4004507. C
0.0071 -3.147399  595.5253 -1874.356 P1
0.0411  2.249937  0.656264 1.476552 POP
0.0051 -3.317469  0.827154 -2.744060 ANI
0.0000 14.14128  0.062403 0.882454 AR(1)

1607646. Mean dependent var 0.910103 R-squared
804721.7 S.D. dependent var 0.884418 Adjusted R-squared
28.09754  Akaike info criterion 273584.4 S.E. of regression
28.34608 Schwarz criterion 1.05E+12 Sum squared resid
35.43330 F-statistic -261.9267 Log likelihood
0.000000 Prob(F-statistic) 1.776213 Durbin-Watson stat

.88 Inverted AR Roots
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ARCH Test:
0.258843  Probability 1.370645 F-statistic
0.233353  Probability 1.420305 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 01/02/17 Time: 15:53

Sample(adjusted): 1997 2014

Included observations: 18 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.0098 2.929052 2.42E+10 7.10E+10 C
0.2588 -1.170746 0.240731 -0.281835 RESID"2(-1)

5.50E+10 Mean dependent var 0.078906 R-squared

8.59E+10 S.D. dependent var 0.021337 Adjusted R-squared
53.27468 Akaike info criterion 8.50E+10 S.E. of regression
53.37361 Schwarz criterion 1.16E+23 Sum squared resid
1.370645 F-statistic -477.4721 Log likelihood
0.258843  Prob(F-statistic) _2.039939 Durbin-Watson stat
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5000000
Forecast: DEMF

Actual: DEM

Forecast sample: 1995 2014
Adjusted sample: 1996 2014
Included observations: 19

Root M%an ISquared Error 328523.0
Mean Absolute Error
Mean Abs. Percent Error %?91%7002513

Theil Inequality Coefficient 0.093506

4000000
3000000
2000000

1000000}
Bias Proportion 0.000929
Variance Proportion 162753

0-

Covariance Proportion 0.836319

-100000Q
9% 98 00 02 04 06 08 10 12 14

[— DEMF -——-+2SE.
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