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Abstract
The featuring of instability of some economic functions and the overlap of factors
affecting in economic relations is the main promotion to study demand and supply
functions on sugar commodity in Sudan during the period (1980-2010), The study
assumed that the most important determinants of domestic sugar production is
domestic price, Planted area, capital and labor as for sugar imports, price of sugar
imports, exchange rate , the domestic price and gross domestic product represent
its determinants, The most important determinants of domestic demand for sugar

represented in domestic price, price of tea imports, Exchange rate and inflation

rate. The study used the descriptive analytical approach to the study of sugar
economics, In practical side econometrics approach was used, The study depended
on secondary data which were collected from several sources (Bank of Sudan,
Central Statistical Organization, the Sudanese Sugar Company and the Kenana
Sugar Company),To analyze the model of the study, a two-stage of least squares

method was used,and estimation methodology of co-integration and error

correction. The study found results the most important is there is a stable
equilibrium relationship in the long term between the production function and its
determinants, There is a relationship of stable equilibrium in the long-term
between imports function and its determinants, There is a relationship of stable
equilibrium in the long-term between domestic demand for sugar and its
determinants, Domestic price is most effective on production of sugar in both long
and short term, there is a possibility to correct an error in short-term equilibrium of
domestic production of sugar at the rate of (31.3%) of its value in long-term
equilibrium, the exchange rate is the most effective on imports function in long and
short-term and correct of error of rate equilibrium for import of sugar is (32%), the
domestic demand function for sugar, the exchange rate of the most effective factors
in long and short-term, and coefficient modify error equilibrium is (32%) in short-
term is domestic demand for sugar. The study recommended the necessity of
adoption of balanced monetary policy through the control of foreign currency,
unification of the exchange rate order to ensure economic stability and seeking to
develop of the sugar sector in Sudan.
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0.000 7.59 0.000027 0.000015 Lsu
0.000 50.17 0.0000013 0.00020 P

log Qsu = 10.6 + 0.0000125Asu + 0.0000151Lsu + 0.0002P

R*=0.95

R?>=0.94

F=158.9

Pro(F)=0.000 DW = 1.68

(Eveiws) gl aladiuls Gald) slac) @ jaiadl)

b oY 3yl Aalaall (i

Sl e clylgl Al gigal pais @il (2-1-5)

¥ Aaall ilill ke Cida a3 a8y dhadl) AU o sl A Candl) S ey

2 a5 3ail) el Al L alasiuls eyl A g 3sai e Camaall oyl

Msu = bo + b1Ex + b2P + b3Pm + Ut,
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DS e gl Al s il ((2-5) Jsaa

(t) Audlaial (1) Lipenall Aol 4 kaal) ¢ UadY) el | il
0.0020 -3.42 49.35 41508.4 cutil)
0.0011 -3.666 5432.98 -19919.2 Ex
0.0001 4.75 12.985 61.255 P
0.00023 -3.37 49.35 -166.33 Pm

(Eveiws) gl aladiuls Gald) slac) @ jaiadll

P Y 3y0aal) Al J& (K0

Msu = 41508.4 —19919.2 Ex + 61.3P + 166.3Pm

R?=0.538

R?=0.487

F =10.49 Pro(F)=0.000 DW= 1.68

Sl o laad) qathal) A1y a5 ilis (3-1-5)

Dl Ja Jaigia e Canas a3 2 g Alal) s3] Can) a Ao gaall Ay oWl dapall s
e 5 o 3 gall) iyl A sl bl alasiulyy ¢ JSS g asall 38y e bl oy5l Gl
24y )

log Dsu = ¢4 + ¢, log(Ex) + c3 log(INF) + ¢4 log(P) + c5 log(Pc) + Uts
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DS e Jdaall tlal) Al i e ((3-5) Jsoa

(t) Adlaial ()3 4 saal) dall 4 laall ¢ Uaddy allaall ) paiciall
0.000 20.127 0.5893 11.89 cutil)
0.0263 -2.356 0.098 ~0.230 log(Ex)
0.000 ~5.558 0.043 ~0.237 log(INF)
0.0112 2.731 0.059 0.1618 log(P)
0.0201 2.476 0.054 0.133 log(Pc)

(Eveiws) gl aladiuls Gald) slac) @ jaiadll

t ) JSal Al el callall dls G (3-5) Jsaadl milm e lalac)

log Dsu = 11.89 — 0.2307log(Ex) — 0.237log(INF) + 0.1618log(P) +
0.13365log(Pc)

R>=0.697 R*=0.651 F=14.9  Pro(F)=0.000 DW = 1.19
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By zasall ool Adpas lgidlaae L) (i L) dagiall bl el 4y Ayl
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Jslaall BLa e (2SIS) Gl el <l (g prall cilagyall Adgyla aladiuly il oL Jaadl
Leadd a2 Al 352800 O aleall g 22e ) duasill I 531 (3-5) 5 (2-5) «(1-5)
ool WS Apalady ) clylall 4l il L (385 g3l 1

Agaleaid¥) dplaill 3l 1aag (Ltaal) (e ST) Linse 51 53 (Bg) Z V) Aly ohalé L1
iphill ae iy s (Lteall G 5ST) dase LS 53 Aoy jall dalisd) Julas (a4) -2
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ol 2l eyl e JB Lee 480 Jualall
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Ageluall aYI e aie 5V giall 3 adieg

e G5 13 (Linal) (e 3ST) dmge 3yl ady Sl el 2 L) Al Jow (a3) -4
e aSally Z Y oy el 33l (apal) (538) Apabaidl) Ay laill

Ayl Gl Y ey (Liaall e 5Sl) Amge a3)lil 5 clayls A1 wdald (by) .5
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Gl s Joalie i gty sl Al e 805k 1y Sl e o)
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Coyeall s 8 Sl sl A @llyy Sl e iyl aaa e 4l sl il sy
Al 558 8 sl ae Bilall 4Be

L) o HalaiiY) Al e i 1305 Bunse LI 52 525 sl el Jales (b)) -7
5yl alud) e LY iy Akl ladl) e ol LS adf ey Zaludl o3¢ S|
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C bl gl e Luld ity
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Joalaisy)

Aphil) Gl Y 1 (L) e O Al 55180 53 Coyaall o Jslaa () -10
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S e sl Gl aaag Copeal) e ile dpue U

Aplail Bilday say (Ll e Jl) Al s)ld) 53 say adcaill Jaae Julas (cp) $11
Jrans Lae Ll Sl eadll Jsand 3, 2 0@ Lo g adadll o allyy el
b 3L dan allall e JlE (Sl

Aphaill Calla, aag (Ltaall (e 5oSl) Amge 58 53 sy el el Julea (€3) L12
OSlganall Capal A€ g penl) bl e Sl o G ay (ol i) Apolaci)
Rdgas Ayl A0a) o3a CulS QI A jal) 5y 3wkl Sl Tl sl 5455 (e

sl ] dully aall Il A ya (Sl p 3L aall el Jalas e (Y

Al Cillay 13y (iaall e 5ST) Timse L3 53 sy LA Syl ras dolas (Ca) 13
Bl o Sl e i st Ll il AL Ll (pa sl (Y ety Aol
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O AR R U ol il A 3al U el i GSarg Sl e Al cathally
S e sl Gl 5 LAl e 3l e

tAgiliaa¥) julaall 385 axdill 2

cclj.dﬂ 'é)dﬁ.d\ Calaladl e.x_}sa Lé.a ?M cg—m ﬁ\.&d\ O BA.;\} :\.:\ELAAAY\ ﬁl.sml\ _)..1.\&3}
:‘_A\ a...us.\'.'\j

.JSS CJ)A.\H é:ﬁ)ﬂ\ RPTN ub\.u;\ |

)38l Claleall Ailaay) ANVl @l lidl .2

bl Baga il L1

o0l =5 (DA (ras (R?) il Jaleass 386l 535 (ulll Aeniiidl) julaall ST g
t ) ) Jeasill Sy

Sl Aalod qllally (gl 7 3lal Gl Baga (4-5) Jsia

(R?) Jaral) yaail) Jalea (R?) yasil) Jalas Ualaal)
0.940 0.95 sl Z Y Aslas
0.49 0.54 Syl Asles
0.65 0.70 )l Aslee

(Eveiws) gl aladiuls Gald) slac) @ jaadl)

ahasiul vie Sl el 2 Lyl A0al apaail) Jalas dad o (4-5) ad) dsaadl (e asdls
o Al ol paiall 4yl 58l o e Jay e Ladipe Giilapall <l cilayyal) 45k
Sl e Aad) Z Lyl 8 Gaay @A sl (e %95 G i € daglill clyaial)
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Al Ll (P) (Asall jadly (Lsu) Adlaall (Asu) de )y sall Aabusall & il e (Qsu)
L lptal) adl) Jale 3 e (AT dalse I aasi %5 ddgall

o) s Sl e lylsl AeS 8 sl (e %54 o ass claylsl Adlal Al L
Jalse Lears %46 Aiall dpl) Ll (Ex) Capall yrs (P) laadl seadly (Pm) 2yl s
dalis (re Dlgia¥) ale) o Jalsall 2a aals Alsdall Uadll Jale 8 Wl Gpenad a3 (g)al
) sisally Jaal) z GV (p 5y0S Gl Y 5ead ()6 A s Sl

%70 o A ey lae %70 il apanil Jalea () Sl e sl callall 1l dpally Ll
Opan a3 (g3a] Jalse lgais %30 Aiiial Ll W (INF) asazilly (Pc) glall e <))l

L sl Lol Jale 3 g
tgilaal) AVl cjlas) .2

Laad) Ll o daidy g HSul) Aald (myally callall 3 satl SlaaV) oyl ()
() Aflas) lasly )bl

p dpilaay) AVall (o jbaal) Uadd) Ladl(f)
poSed) dadas o Al Z ) zigadl gylmall Uadd) jLas) (1)

Ledlabas JS8 & pbaal) ¢ LRaY) e cDLebaall a8 3 liass (1-5) ady Jsrall PR (s
V) B Sl il g 3 sail Anailly LYY s

(33) « ileall Jalaa (a5) ¢ ey y3al) Aalasall Jalas (ag) ¢ L) 2l ool (ag) (e JS
e aaly UK ALEA Al Laa¥) (he L) LY Aslianl ANV @y sl jendl Jalae
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relalel) Al g leal) Wadd) jLas) (2)

sl Adal dplmall ¢UadY) ae cOLalaall s 4jlia 43l Jaadls (2-5) ) Jsaall g sa )l
sy (P) Sl sl el (Ex) il e 5 claylsd) Adla ool (b0) e JS 4sla
Ngie aaly IS0 ALEQ 2 5keal) WadV) cpe 50 LY dglan) AV il Sl e 3l

oSl Al athal) DA g Laad) Uadl) jLadl (3)

G parcie JS3 A)beall £ UadYl e cBlalrall af 35)liay 4df Laadli (3-5) &8 Jsaadl g sa s
D) (e JS ebra 5 Al callall 4l wali(Co) (re IS o o) sl callall 23 g
b el pdmill Jarags (Ex) Capall jrass (PC) gLl o Dlsl) yraus (P) LSdl ol

g 2y JS0 ALGEL 4 jleadl Taal) e 50 LY dilias) 4V

Agilaal) AVl (t) dulaal L8 (i)

) (e sl () Jlas) sa Aglas) ANAN (giie Gell Laaiiad) LAY aal e
b ST il 13l dglanl AV 3 5ya8al) allaall Gl (0.05) e A (t) dlaial culS 1)

Sl el Z ) A () JLas) (1)

Oila yal) I3 dgyyla alaaiily padl) 8l e gstiag (oMl (1-5) a8y Joaall A el
O JS1(0.05) (e JB1 Lt an (1) Agllatind iy 5 (Aaal) L) Al i Al
el (@3) ¢ Alaall Jalae (32) ¢ ey hall abisall Jalas (ay) ¢ L) s ol (ap)

Agleant AV &3 adl

oSl clafgl) Al (t) LLas) (2)

Ol el il Bl alasiuly @il e gyiag 525 (2-5) ad)y Jsaall g saly
(bo) cre JSI (0.05) e 3 Les) canas (1) dlaia 2 )ays il el il dally
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Gl S e Dlsll g (P) Sl sl jally (EX) capall jra 5 ilaylgll A1y alald
P oSl daal) Gkl Allat (t) Lad) (3)

Orfila yall ld Adyyla aladinly paEll 28 e (gyiag s3I (2-5) a8y Jsaal) A gl

ekl (co) (0.05) e J8I L) chaag (1) Aallaia) A5)layy Asall allall Aly <) joaial dailly
(Ex) Cpall jaus (Pc) Ll e Hlsd) saag (P) LSl sl jaddl 5 Asall allal) Al

Adlas) AV Gy aaall) Jara

-1 (eabdl) andil) /3

Ailasyly alaidy) agylaill chylid) Sl Al e qullally ayall & dlad jlial o) any
Aruld JSLG clligh 2l s pall ChLadl Cayay Lo o) Zouldll Glial) adde (gyan o) 43
sl (8 s ade e 383 e Y

L) dadll Jalii )Y A8 gins aadind ¢ Banadall Jadd) bl ) A e asliy JLad) -1
L) A ae aagi dale 32y ¢ aliiuall ciyuriall (o oadl) Bls)¥) e e Cais)
(0.7) e €I Adaladd) Jals (liiee (pypaaia (e Jaliy¥) Jalase daih cul€ 13)  Jad

(slaall ZUEY) ANy @ e Jali ) gl (5-5) J s (i)

Lsu P Asu

Lsu —1.00 -.52 — .03
P —.52 1.00 .603
Asu —.03 .605 1.00

Spss dawl s Caalll dlac) ¢ juadll
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2LV A Gl pia G s Bl Al aagi Y 40l s (5-5) Jsaall ailis DA (e
L Sl

il ) gl ANy &l e s ) (b (6-5) Jsa (i)

Pm P Ex
Pm 1.00 .94 74
P .94 1 .88
Ex 74 .89 1

Spss dawl s Caalll dlac) ¢ juadll

Uglae aiey Gl Ala Sl yaaie o (ot bl aas ) 7ty (6-5) &) Jsan A (e
Lasonss L6 lla) 2 il 45,08 3l 48 e Ly 3 Aiad) il 2 Cida

- bkl 483 axal laliyie

Sl sl Gllal) Ad)a <l yiila C add) Bl ) (b ((7-5) Jsa (iii)

P Pc 1NF Ex
P 1.00 .88 24 -.56
Pc .88 1.00 296 -.58

INF 24 29 1.00 .064
EX -.56 -.58 .064 1.00

Spss dawl s Caalll dlac) ¢ juadll

O LY e Lo axie Jhaa b)) alSie aagi Y 43 ey (( 7-5) Jsaadl il DA e

)S.MJ\ J‘)b‘):.-.uj‘;;d\ ):.mj\
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t Ol DA AlSdia analli g LA |2

Al Sl Uy Ula 8 Ll e iy aladid vie ol GOAA) Al e el
(Whit) ,Laals ( Arch) sl Lie oSl Lasiiioad) LAY cras Laysels adsis Y 40ld
—: A gl s

() A aa g Y 4l %5 (e ) LA ALnY) dadll i€ 13 5 paall s /1

. Ol

ey

COliAl) A Se aagi 43ld % 5 e JB) HLadU AIlaaY) dedl) culS A daad) (sl /2
| !

-

(o) ZUY) Adfal ol Cada) Al LA (8-5) Jgsa (i)

JLaiy F 2 Aadlaial) dadl)
Arch 0.375
White 0.1830

(Eveiws) gl aladiuls Gald) slac) @ jaadl)
sl U5 %5 e 58 Arch LAY glaa¥) el b (8-5) aby Jsaall (re Dl (ye
Gl LA AlSia dgag o

ctal ol AN eyttt Casis) ASia JLa) (9-5) Jsaa (i)

Jkaay) F 2 4dlaiay) dadl)
Arch 2120
White .000

(Eveiws) gl aladiuls Gald) slac) @ jaiadll
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aie ) st lee % 5 (e ,iS) Arch LAY ALaaY) dedl ol (9-5) Jsaall D (e

SSeall sl qallal) Adfad bl GiMA) AlSia LA (10-5) Jsa» (i)

JLAY) F 2 dudlaiaY) dasdl)
Arch 0.9041
White 0.805

(Eveiws) zmalin alaaiuly Gl dlac) @ jaadll

White [Ladls Arch [LssY alaa¥) dadll o) sy (10-5) a8y Jsaald) zils A cras

- oplal) A A e (Al Y dsal) o) () el bes %5 e S)
:g.":\:\.“ Ll ) :\..\Sduwﬁj Jkasl .3

Commd JLEA) ag SN LoV AC S agpay HLIAY aad8 0 GhHLEAY) G dae cllia
Gl A gty G A 30 Sumg Q- statistic sS Ailas) jLidls (DW) il
Aligh 2.5 e S il Ll A3 bl AlCGe aa g Y ad) ) (1.5-2.9) G s
Q-statitis Jlios) W, caage (13 i)l @lligd (1.5) e J8) il 13 Wl b 313 dal))
48 % 5 (e S HLaadU Adlaay) dadl) Gl 1) s adall )yl 1 AEY) gyl e adia

e 25as Jeal i sl Oy ali%5 e JB1 S 131 Ll 313 Dol Al aagi Y

(Aaall ZUNY Adla) SIAN Bl pY) Al LA (11-5) s (i)

ddlaiay) dagdll daudl) JREAY)
- 1.68

(DW)ysmiily cpmo

512 14129 Q - statistic

(Eveiws) zmalin alaaiuly Gl dlae) @ jaadll
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are e 520 Jlaall 3 o8 DW dad o aadl ((11-5) a8y Jsaall gilis DA e
are I yid Lee % 50 S gd Q-statstis Jlaal Laay 9130 Lala V) A0S G 35ay
- I LY ASE) S5ag

catal ol AN A Bl ¥ Al JLEA) (12-5) s (i)

dullaay) daddl) dadl) JLaAY
_ 1.68 Dw
991 0.0001 Q — statistic

(Eveiws) gl aladiuls Gald) slac) @ jaadll

o a8 DW el (¥ 915 Jaliiy) AlCie dllin (el 43l ey ((12-5) Jsaa il DA G
A e 25ng are ) 5ef 1368 % 5 (e ,S) (Q-stat) dlaa¥) (Y5 (2.9-1.5) Jlsad

. 3 Ll

(slaall callal) A3fad 313N Bl ¥ L) (13-5) Jsas (iii)

dullaay) daddl) dadl) JLaAY
_ 1.19 Dw
0.075 5.1831 Q-statistic

(Eveiws) gl aladiuls Gald) slac) @ jaiadll

(el Gllall &3 =395 o) N s DW G o) G (13-5) ) Jsaal) il A o
e Al lee % 5 e S) Al il (b Q-stat lios) A Ll AlSie 4y Sl
. ‘éj\'ﬂ\ Ll AdSEe agag
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—: psil Lo Sl Lo qlal) g () gz ilal 50k L33 /4

aaing 525 il gsbacll are Jalaa L) aladind LiSey s gl oz 3gail 3080 s
Ay L il e

-l Gl 38 Jales OIS 1) ale s sl e rpall stia ()i aall i

anlsll 8l A Jalae dad <l 13) Adgeaia ol e 3 gaill opia ()5S5 tduadl ia il
. cnall

52l i gslul) ate Jalaa JLEAI (14-5) Jgta

& Suul) arad J5 Jalna L
0.037 Sl z Y Al
.35 ala sl Al
0.07 laall Calkal) i

(Eveiws) gl aladiuls Gald) slac) @ jaiadll

ol Lae il (pe yis gsladil) anal Jf Jalas aad ety (14-5) Joand) il DA (s
8)a8 8 g8 Cla)loll Ay zagai lae e gsuiill o allally (ayall 3lall Al 308l )
ool o
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o Wadl) maai pigad aladialy Sl dalu o cullally aaadl Jiga zigad il (2-5)
;A

e Anall Gl Ay Sl culaylel) dllay Sl dadll 2 Y1) Al 72 3 allae 008 piaas
JalSil) e ylial <yl ) amy g (UECM) aiall e Uadl) somiai 3500 pladinly Sl
iy Ao aldie] zalaill sda Cljaxie G JalSS dgag Ghapadls allall JIss zalail @il
e gshing ¢ oishall (63 yaihas Jail Aiphl i meie diall pe Uadd mosai 73
sl - hgad 4 lua g . saaly Alalae 3 Jyshalls nail) gaall ez 3saill allae
- Acysall Agiall) cilgamdll SIA sl zdgas HUal e el e Uasl)

oSl Aaal) L) Alla it Uadd) mrasaal 7 354l (1-2-5)

P aall el e IS il ynial i diall JalSill gy dpaimd Ganimiln e lalaic]
V) A sl e Uadl) mmad dga i Sl Lsu lleally Asu e s 3all dalisalls
p V) <Al st Al dudye ol dagal) e lalae) el

AlogQsu; = a, + a;logQsu;_;+a, logP;_; + a;logL; ; +aslogA;_;
+ 271,‘ AlogQsuy; + 272,‘ AlogPy; + Z?/y Alogl; + Z?/m AlogA¢-;+
i=0 i=0 i=0 i=0

z }/5,‘ Aet—1+ Ut2

i=0

(15-5) o8 Jsanll b LS il o Jpemal) 25 z3saill 120 g
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Sl sl ) Al sl e Uadll st #3gall 08 3 (15-5) Jsan

A ppeadll) &) puiial) lalaal) t 4xilas) | 4lLiaY p-value
t

) 1.501 0.349 0.73
A log Qsuy.q 0.460 6.309 0.000
A logP; -0.071 -3.320 0.00
A loglsu, 20.15 1211 0.24
A logAsuy 0.199 0.597 0.569
Aei .619 10.57 0.000
Logsuy.1 -.313 -4.36 0.000
logP:.1 0.0192 5.061 0.000
loglsuy.4 0.006 0.103 0.918
logAsuy.1 0.209 0.541 0.594

(Eveiws) gl aladiuls Gald) slac) @ jaiadll

R2=.92 2= .89 F=25.27 Pro(F.statistic) = 0.000

Dw =2.09 Arch = .64 ( Q-statistic =.60)
SSead) iy A el aial) e Uadld) sl g dgal (2-2-5)

Dl g Sl el g Al ol pnial i) JelSall dpas dpah Bl il e lalaie)
Uasl) rmali 7 3gad a1 (€l (EX) ol yras pm il a5 (P) Asall
DY) danall 3L A addl e
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Msu; = bg+ b1 logMsu;.1 + b, logP:.1 + bz logPm;.1+bslogEX;.1 + Z;/” AlogMsu;.4
i=0

+> 7, DlogPey +) 7, AlogPmeg+> v, AlogEXey +Y 7, Aeps+ Uy

i=0

i=0

i=0

i=0

DY) Jaaad) LS i) o Jpeanll oz 3paill 128 iy

lalsl Al Uadl) masual il (16-5) Jgan

3 el G uaial) Silaladl) t 4l t &dlaiaY p-value
il 1.097 0.320 0.752
A logMus;1 0.219 3.58 0.002
A logPm; -1.822 -1.886 0.075
A logEx; -2.465 -4.311 0.000
A logP; -.2106 -0.411 0.685
A e 0.883 17.24 0.000
logMsu.1 -0.327 -3.306 0.003
logPm¢.; -0.508 -0.763 0.455
logEX 11 -1.160 -2.931 0.008
logPt.1 0.7830 2.986 0.007

(Eveiws) gl aladiuls Gald) slac) @ jaiadll

DW=1.91
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p odaal) Gllall Al kel e Usdl) prasual 7 3gad (3-2-5)

el oy Al L A il Gl JalSEl g R (int il A (e
Y Al 34 Al 2kl e Uadl) aas

AlogDsu; = ¢, + cqlogDsu,; + c,logP;; + c3logPc,; +c4ogEX;
+cslogINF, 1+> y, AlogDsu,;  +>y, AlogP: +> 7, DlogPcy
i=0 i=0 i=0

+ Z;/M AlogEX,, + Z 7s; DlogINFy_y+ Z Ve D€t-17 Ugs
i=0 i=0 i=0

(etaal) cathal) AL Uadl) sl geilii (17-5) Jgas

FRETRER PN Cildadl t dlas) t allisY p-value
il 3.638 4.614 0.000
/\ Log Dsuiq 0.373 4.177 0.000
A 10gINF4 0.045 1.799 0.090
A logEX -0.107 -2.812 0.012
A LogP -0.032 -0.940 0.360
/A Log Pc, 0.007 0.352 0.729
Ae 0.759 8.640 0.000
Log Dsuy.q -.230 -3.381 0.003
Log INFy4 -0.022 -.879 0.392
Log EX¢.1 0.037 0.849 0.408
Log Py4 -0.019 -731 0.475
Log Pcs -0.0485 -1.726 0.103

(Eveiws) gl aladiuls Gald) slac) @ jaiadl)
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R=.91 R’=.86 F=15.55 (pro F.statistic) = 0.0000

DW=1.91 (Arch =0.31) ( Q-statistic = .94)
Sl o cullally aapadl Jlga! aial) e Usdl) mrasual 7 3lad syl (4-2-5)
radall e Uadl) mosal zigad aladialy daal) LYY A apds /1

ad Slas) apiill S e zdsaill () (15-5) a8y Jsaall milu e alaeY) DA G
z dsaill alle 4yl 5,8ll5 (0.000) Adlaials (F =25.27) F dflias) caly 3 e 45
Ol 8 Ayl il o) () pedy Lee (R? = 0.92) apasill Jalee da DA e
slag Sl el z U1 8 st eyl e %92 atis Le ki jpaailly Joghal
S Lags (Arch = 0.64) oLl Gl CS Ea (o bl apil) Com (350l
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Null Hypothesis: D(QSU) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.635261 0.0009
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(QSU,2)
Method: Least Squares
Date: 07/14/14 Time: 12:39
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(QSU(-1)) -0.885570 0.191051 -4.635261 0.0001
C 16551.65 9619.325 1.720666 0.0968
R-squared 0.443134 Mean dependent var -772.3103
Adjusted R-squared 0.422509 S.D. dependent var 62811.00
S.E. of regression 47731.83 Akaike info criterion 24.45106
Sum squared resid 6.15E+10 Schwarz criterion 24.54535
Log likelihood -352.5403 Hannan-Quinn criter. 24.48059
F-statistic 21.48564 Durbin-Watson stat 1.893906
Prob(F-statistic) 0.000081
Null Hypothesis: ASU has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.164681 0.0002
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

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



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

Method: Least Squares

Date: 07/14/14 Time: 12:43

Sample (adjusted): 1981 2010

Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ASU(-1) -0.287183 0.055605 -5.164681 0.0000
C 46209.45 8536.377 5.413239 0.0000
R-squared 0.487873 Mean dependent var 2350.767
Adjusted R-squared 0.469583 S.D. dependent var 6534.590
S.E. of regression 4759.126 Akaike info criterion 19.83786
Sum squared resid 6.34E+08 Schwarz criterion 19.93127
Log likelihood -295.5678 Hannan-Quinn criter. 19.86774
F-statistic 26.67393 Durbin-Watson stat 1.986034
Prob(F-statistic) 0.000018
Null Hypothesis: D(LSU) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.913631 0.0004
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LSU,2)
Method: Least Squares
Date: 07/14/14 Time: 12:44
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LSU(-1)) -0.944716 0.192264 -4.913631 0.0000
C -127.7306 296.2538 -0.431152 0.6698
R-squared 0.472076 Mean dependent var 1.206897
Adjusted R-squared 0.452524 S.D. dependent var 2147.682
S.E. of regression 1589.105 Akaike info criterion 17.64620
Sum squared resid 68181889 Schwarz criterion 17.74050
Log likelihood -253.8699 Hannan-Quinn criter. 17.67573
F-statistic 24.14377 Durbin-Watson stat 2.009539
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Prob(F-statistic) 0.000038

Null Hypothesis: KSU has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.444068 0.0016
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(KSU)
Method: Least Squares
Date: 07/14/14 Time: 12:46
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
KSU(-1) -0.840628 0.189157 -4.444068 0.0002
D(KSU(-1)) 0.241756 0.173715 1.391680 0.1768
D(KSU(-2)) 0.356707 0.168049 2.122634 0.0443
C 18894.78 4239.667 4.456667 0.0002
R-squared 0.465267 Mean dependent var 133.0029
Adjusted R-squared 0.398426 S.D. dependent var 2330.969
S.E. of regression 1807.928 Akaike info criterion 17.96931
Sum squared resid 78446476 Schwarz criterion 18.15963
Log likelihood -247.5704 Hannan-Quinn criter. 18.02750
F-statistic 6.960743 Durbin-Watson stat 2.164870
Prob(F-statistic) 0.001566
Null Hypothesis: D(P,2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.104293 0.0000
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

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



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

Method: Least Squares

Date: 07/14/14 Time: 12:49

Sample (adjusted): 1983 2010

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(P(-1),2) -1.379652 0.226013 -6.104293 0.0000
C 27.56216 32.35474 0.851874 0.4021
R-squared 0.589013 Mean dependent var 19.13643
Adjusted R-squared 0.573206 S.D. dependent var 261.8257
S.E. of regression 171.0493 Akaike info criterion 13.19053
Sum squared resid 760704.8 Schwarz criterion 13.28569
Log likelihood -182.6674 Hannan-Quinn criter. 13.21962
F-statistic 37.26239 Durbin-Watson stat 1.671836
Prob(F-statistic) 0.000002
Null Hypothesis: D(MSU) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.245578 0.0025
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MSU,2)
Method: Least Squares
Date: 07/14/14 Time: 12:53
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(MSU(-1)) -1.627301 0.383293 -4.245578 0.0002
C 3465.413 3899.746 0.888625 0.3821
R-squared 0.400332 Mean dependent var 3623.050
Adjusted R-squared 0.378122 S.D. dependent var 26629.51
S.E. of regression 20999.82 Akaike info criterion 22.80889
Sum squared resid 1.19E+10 Schwarz criterion 22.90318
Log likelihood -328.7289 Hannan-Quinn criter. 22.83842
F-statistic 18.02493 Durbin-Watson stat 1.220451



Prob(F-statistic) 0.000230

Null Hypothesis: D(PM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.057411 0.0000
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PM,2)
Method: Least Squares
Date: 07/14/14 Time: 12:58
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PM(-1)) -1.152002 0.190181 -6.057411 0.0000
C 18.54597 10.77828 1.720680 0.0968
R-squared 0.576086 Mean dependent var 0.034483
Adjusted R-squared 0.560386 S.D. dependent var 83.94874
S.E. of regression 55.66087 Akaike info criterion 10.94290
Sum squared resid 83649.59 Schwarz criterion 11.03720
Log likelihood -156.6721 Hannan-Quinn criter. 10.97244
F-statistic 36.69222 Durbin-Watson stat 1.964385
Prob(F-statistic) 0.000002
Null Hypothesis: D(EXR,2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.149029 0.0000
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

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

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

Method: Least Squares

Date: 07/14/14 Time: 13:02

Sample (adjusted): 1983 2010



Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(EXR(-1),2) -1.347345 0.188465 -7.149029 0.0000
C 0.002729 0.037981 0.071855 0.9433
R-squared 0.662813 Mean dependent var -0.007857
Adjusted R-squared 0.649845 S.D. dependent var 0.339382
S.E. of regression 0.200826 Akaike info criterion -0.304007
Sum squared resid 1.048607 Schwarz criterion -0.208850
Log likelihood 6.256104 Hannan-Quinn criter. -0.274917
F-statistic 51.10862 Durbin-Watson stat 2.102171
Prob(F-statistic) 0.000000
Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.521099 0.0143
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 07/14/14 Time: 13:04
Sample (adjusted): 1981 2010
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.601793 0.170910 -3.521099 0.0015
C 15200.75 5317.203 2.858787 0.0079
R-squared 0.306899 Mean dependent var 745.3300
Adjusted R-squared 0.282145 S.D. dependent var 21844.81
S.E. of regression 18508.31 Akaike info criterion 22.55417
Sum squared resid 9.59E+09 Schwarz criterion 22.64758
Log likelihood -336.3125 Hannan-Quinn criter. 22.58405
F-statistic 12.39814 Durbin-Watson stat 1.985474
Prob(F-statistic) 0.001492
Null Hypothesis: D(DSU) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.870287 0.0005




Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DSU,2)
Method: Least Squares
Date: 07/14/14 Time: 13:09
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(DSU(-1)) -0.932714 0.191511 -4.870287 0.0000
C 14298.38 10778.72 1.326538 0.1958
R-squared 0.467662 Mean dependent var -355.0345
Adjusted R-squared 0.447946 S.D. dependent var 75017.09
S.E. of regression 55737.94 Akaike info criterion 24.76118
Sum squared resid 8.39E+10 Schwarz criterion 24.85548
Log likelihood -357.0371 Hannan-Quinn criter. 24.79071
F-statistic 23.71970 Durbin-Watson stat 1.992301
Prob(F-statistic) 0.000043
Null Hypothesis: PC has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.303233 0.0021
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PC)
Method: Least Squares
Date: 07/14/14 Time: 13:12
Sample (adjusted): 1981 2010
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PC(-1) -0.793436 0.184381 -4.303233 0.0002
C 2264.395 860.1612 2.632524 0.0136
R-squared 0.398080 Mean dependent var 27.04667
Adjusted R-squared 0.376583 S.D. dependent var 4753.524



S.E. of regression 3753.229 Akaike info criterion 19.36296

Sum squared resid 3.94E+08 Schwarz criterion 19.45637
Log likelihood -288.4444 Hannan-Quinn criter. 19.39284
F-statistic 18.51781 Durbin-Watson stat 2.052992
Prob(F-statistic) 0.000185

Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.338000 0.0001
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 07/14/14 Time: 13:14
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -0.975756 0.182794 -5.338000 0.0000
C -0.260520 5.186728 -0.050228 0.9603
R-squared 0.513463 Mean dependent var 1.744828
Adjusted R-squared 0.495443 S.D. dependent var 39.21889
S.E. of regression 27.85802 Akaike info criterion 9.558591
Sum squared resid 20953.88 Schwarz criterion 9.652887
Log likelihood -136.5996 Hannan-Quinn criter. 9.588124
F-statistic 28.49425 Durbin-Watson stat 1.953043
Prob(F-statistic) 0.000012
Date: 10/08/14 Time: 01:06
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: QSU ASU LSU P
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.653621 62.40628 47.85613 0.0012
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At most 1 * 0.435312 31.65982 29.79707 0.0302
At most 2 0.323269 15.08685 15.49471 0.0575
At most 3 0.121689 3.762887 3.841466 0.0524
Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Date: 10/08/14 Time: 00:51
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: MSU PM P EXR
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.540243 53.74773 47.85613 0.0126
At most 1 * 0.489549 31.21307 29.79707 0.0341
At most 2 0.332075 11.71172 15.49471 0.1713
At most 3 0.000273 0.007916 3.841466 0.9287
Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
Date: 10/08/14 Time: 00:57
Sample (adjusted): 1982 2010
Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: DSU INF EXR P PC
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.734920 90.56537 69.81889 0.0005
At most 1 * 0.586336 52.06137 47.85613 0.0191
At most 2 0.389404 26.46304 29.79707 0.1155
At most 3 0.312588 12.15678 15.49471 0.1496
At most 4 0.043408 1.286973 3.841466 0.2566

Trace test indicates 2 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: LOG(QSU)
Method: Two-Stage Least Squares
Date: 09/24/14 Time: 09:29
Sample: 1980 2010

Included observations: 31

Instrument specification: LSU ASU P
Constant added to instrument list

Variable Coefficient Std. Error t-Statistic Prob.
C 10.63427 0.211959 50.17136 0.0000
LSU 1.51E-05 6.32E-06 2.387778 0.0242
ASU 1.25E-05 1.33E-06 9.392292 0.0000
P 0.000206 2.71E-05 7.588229 0.0000
R-squared 0.946403 Mean dependent var 13.15416
Adjusted R-squared 0.940448 S.D. dependent var 0.342997
S.E. of regression 0.083703 Sum squared resid 0.189165
F-statistic 158.9206 Durbin-Watson stat 1.683788
Prob(F-statistic) 0.000000 Second-Stage SSR 0.189165
J-statistic 0.000000 Instrument rank 4
Dependent Variable: MSU
Method: Two-Stage Least Squares
Date: 07/22/14 Time: 23:56
Sample: 1980 2010
Included observations: 31
Instrument specification: EXR P PM
Constant added to instrument list
Variable Coefficient Std. Error t-Statistic Prob.
C 41508.40 12109.90 3.427643 0.0020
EXR -19919.21 5432.986 -3.666346 0.0011
P 61.25530 12.89529 4.750209 0.0001
PM -166.3288 49.35116 -3.370313 0.0023
R-squared 0.538372 Mean dependent var 7824.861
Adjusted R-squared 0.487080 S.D. dependent var 19156.42
S.E. of regression 13719.53 Sum squared resid 5.08E+09
F-statistic 10.49621 Durbin-Watson stat 1.681961
Prob(F-statistic) 0.000094 Second-Stage SSR 5.08E+09
Dependent Variable: LOG(DSU)
Method: Two-Stage Least Squares
Date: 07/21/14 Time: 19:28
Sample: 1980 2010
Included observations: 31
Instrument specification: LOG(EXR) LOG(INF) LOG(P) LOG(PC)
Constant added to instrument list
Variable Coefficient Std. Error t-Statistic Prob.
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C 11.89252 0.589393 20.17756 0.0000
LOG(EXR) -0.230714 0.097950 -2.355418 0.0263
LOG(INF) -0.237033 0.042648 -5.557905 0.0000
LOG(P) 0.161807 0.059256 2.730638 0.0112
LOG(PC) 0.133658 0.053988 2.475690 0.0201
R-squared 0.697243 Mean dependent var 13.09572
Adjusted R-squared 0.650665 S.D. dependent var 0.308896
S.E. of regression 0.182572 Sum squared resid 0.866645
F-statistic 14.96934 Durbin-Watson stat 1.192726
Prob(F-statistic) 0.000002 Second-Stage SSR 0.866645
J-statistic 2.01E-37 Instrument rank 5
Dependent Variable: D(LOG(QSU))
Method: Least Squares
Date: 08/12/14 Time: 15:53
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.501346 4.299948 0.349154 0.7310
D(LOG(QSU(-1))) 0.460597 0.072998 6.309741 0.0000
D(LOG(ASU)) 0.199755 0.344480 0.579875 0.5692
D(LOG(LSU)) -0.156842 0.129428 -1.211808 0.2413
D(LOG(P)) -0.070914 0.021354 -3.320851 0.0038
D(E10) 0.619808 0.058608 10.57553 0.0000
LOG(QSU(-1)) -0.313246 0.071774 -4.364347 0.0004
LOG(ASU(-1)) 0.209991 0.387818 0.541468 0.5948
LOG(LSU(-1)) 0.006340 0.061356 0.103330 0.9188
LOG(P(-1)) 0.019270 0.003807 5.061412 0.0001
R-squared 0.926667 Mean dependent var 0.027740
Adjusted R-squared 0.890000 S.D. dependent var 0.086975
S.E. of regression 0.028846 Akaike info criterion -3.981226
Sum squared resid 0.014978 Schwarz criterion -3.505439
Log likelihood 65.73717 Hannan-Quinn criter. -3.835774
F-statistic 25.27277 Durbin-Watson stat 2.091362
Prob(F-statistic) 0.000000
Dependent Variable: D(LOG(MSU))
Method: Least Squares
Date: 08/12/14 Time: 16:01
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.097134 3.426446 0.320196 0.7525
D(LOG(MSU(-1))) 0.219897 0.061367 3.583323 0.0021
D(LOG(EXRY)) -2.465284 0.571830 -4.311217 0.0004
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D(LOG(PM)) -1.822135 0.966048 -1.886175 0.0755
D(LOG(P)) -0.210667 0.511912 -0.411530 0.6855
D(E12) 0.883429 0.051229 17.24482 0.0000
LOG(MSU(-1)) -0.327048 0.098900 -3.306845 0.0039
LOG(PM(-1)) -0.508794 0.666563 -0.763310 0.4552
LOG(EXR(-1)) -1.160823 0.396025 -2.931187 0.0089
LOG(P(-1)) 0.783987 0.262545 2.986105 0.0079
R-squared 0.973312 Mean dependent var 0.231990
Adjusted R-squared 0.959967 S.D. dependent var 3.439507
S.E. of regression 0.688183 Akaike info criterion 2.362929
Sum squared resid 8.524723 Schwarz criterion 2.838716
Log likelihood -23.08100 Hannan-Quinn criter. 2.508382
F-statistic 72.93867 Durbin-Watson stat 1.910077
Prob(F-statistic) 0.000000
Dependent Variable: D(LOG(DSU))
Method: Least Squares
Date: 08/12/14 Time: 15:48
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 3.638438 0.788515 4.614293 0.0003
D(LOG(DSU(-1))) 0.373351 0.089361 4.177994 0.0007
D(LOG(INF)) 0.045889 0.025501 1.799468 0.0908
D(LOG(EXRY)) -0.107150 0.038099 -2.812378 0.0125
D(LOG(P)) -0.032516 0.034567 -0.940653 0.3609
D(LOG(PC)) 0.007493 0.021280 0.352092 0.7294
D(E11) 0.759342 0.087886 8.640053 0.0000
LOG(DSU(-1)) -0.230934 0.068292 -3.381567 0.0038
LOG(INF(-1)) -0.022145 0.025179 -0.879492 0.3922
LOG(EXR(-1)) 0.037057 0.043619 0.849573 0.4081
LOG(P(-1)) -0.019833 0.027128 -0.731087 0.4753
LOG(PC(-1)) -0.048591 0.028152 -1.726003 0.1036
R-squared 0.914502 Mean dependent var 0.020813
Adjusted R-squared 0.855723 S.D. dependent var 0.123746
S.E. of regression 0.047004 Akaike info criterion -2.979660
Sum squared resid 0.035349 Schwarz criterion -2.408715
Log likelihood 53.71524 Hannan-Quinn criter. -2.805116
F-statistic 15.55814  Durbin-Watson stat 1.915331
Prob(F-statistic) 0.000002
Heteroskedasticity Test: ARCH
F-statistic 0.211114  Prob. F(1,25) 0.6499
Obs*R-squared 0.226094 Prob. Chi-Square(1) 0.6344

Test Equation:
Dependent Variable: RESID*2
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Method: Least Squares

Date: 10/08/14 Time: 23:51

Sample (adjusted): 1984 2010

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 0.000505 0.000221 2.284868 0.0311
RESID*2(-1) 0.092320 0.200926 0.459471 0.6499
R-squared 0.008374 Mean dependent var 0.000551
Adjusted R-squared -0.031291 S.D. dependent var 0.001004
S.E. of regression 0.001019 Akaike info criterion -10.86860
Sum squared resid 2.60E-05 Schwarz criterion -10.77261
Log likelihood 148.7261 Hannan-Quinn criter. -10.84006
F-statistic 0.211114 Durbin-Watson stat 1.971678
Prob(F-statistic) 0.649866

Date: 10/08/14 Time: 23:53
Sample: 1983 2010
Included observations: 28

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

S S 1 -0.093 -0.093 0.2708 0.603

Heteroskedasticity Test: ARCH

F-statistic 0.969746 Prob. F(1,25) 0.3342
Obs*R-squared 1.008217 Prob. Chi-Square(1) 0.3153

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 10/09/14 Time: 08:28

Sample (adjusted): 1984 2010

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.368437 0.102232 3.603944 0.0014
RESID*2(-1) -0.193519 0.196515 -0.984757 0.3342
R-squared 0.037341 Mean dependent var 0.308397
Adjusted R-squared -0.001165 S.D. dependent var 0.426155
S.E. of regression 0.426403 Akaike info criterion 1.204325
Sum squared resid 4.545495 Schwarz criterion 1.300313
Log likelihood -14.25839 Hannan-Quinn criter. 1.232867
F-statistic 0.969746 Durbin-Watson stat 2.066570
Prob(F-statistic) 0.334179
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Date: 10/09/14 Time: 09:28
Sample: 1983 2010
Included observations: 28

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

S S 1 0.025 0.025 0.0189 0.891

Heteroskedasticity Test: ARCH

F-statistic 1.039739 Prob. F(1,25) 0.3176
Obs*R-squared 1.078081 Prob. Chi-Square(1) 0.2991

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 10/09/14 Time: 09:30

Sample (adjusted): 1984 2010

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.001045 0.000351 2.978662 0.0064
RESID*2(-1) 0.211349 0.207271 1.019676 0.3176
R-squared 0.039929 Mean dependent var 0.001293
Adjusted R-squared 0.001526 S.D. dependent var 0.001309
S.E. of regression 0.001308 Akaike info criterion -10.36886
Sum squared resid 4.28E-05 Schwarz criterion -10.27287
Log likelihood 141.9796 Hannan-Quinn criter. -10.34032
F-statistic 1.039739 Durbin-Watson stat 1.834510
Prob(F-statistic) 0.317649

Date: 10/09/14 Time: 09:31
Sample: 1983 2010
Included observations: 28

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

S S 1 -0.014 -0.014 0.0061 0.938
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Date: 10/09/14 Time: 11:14
Sample: 1980 2010
Included observations: 31

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

R R 1 0.110 0.110 0.4129 0.520

Heteroskedasticity Test: ARCH

F-statistic 0.811998 Prob. F(1,28) 0.3752
Obs*R-squared 0.845479 Prob. Chi-Square(1) 0.3578

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 10/09/14 Time: 11:15

Sample (adjusted): 1981 2010

Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.007269 0.001973 3.683542 0.0010
RESID*2(-1) -0.171790 0.190643 -0.901109 0.3752
R-squared 0.028183 Mean dependent var 0.006287
Adjusted R-squared -0.006525 S.D. dependent var 0.008980
S.E. of regression 0.009010 Akaike info criterion -6.516733
Sum squared resid 0.002273 Schwarz criterion -6.423320
Log likelihood 99.75100 Hannan-Quinn criter. -6.486849
F-statistic 0.811998 Durbin-Watson stat 1.867135
Prob(F-statistic) 0.375216
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Heteroskedasticity Test: White

F-statistic 1.587733 Prob. F(9,21) 0.1830
Obs*R-squared 12.55264 Prob. Chi-Square(9) 0.1839
Scaled explained SS 9.776954  Prob. Chi-Square(9) 0.3688
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 10/09/14 Time: 11:16
Sample: 1980 2010
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
C 2.012763 1.240850 1.622085 0.1197
LSU -0.000125 6.55E-05 -1.909058 0.0700
LSuUA2 2.70E-10 3.75E-10 0.720237 0.4793
LSU*ASU 7.04E-10 3.97E-10 1.771676 0.0910
LSU*P -2.92E-09 3.14E-09 -0.930662 0.3626
ASU 6.06E-07 3.79E-06 0.160103 0.8743
ASUA2 -7.76E-11 3.25E-11 -2.388755 0.0264
ASU*P 3.48E-09 1.77E-09 1.961742 0.0632
P -0.000453 0.000224 -2.021977 0.0561
PA2 -9.36E-09 9.61E-09 -0.974267 0.3410
R-squared 0.404924 Mean dependent var 0.006102
Adjusted R-squared 0.149891 S.D. dependent var 0.008889
S.E. of regression 0.008196 Akaike info criterion -6.514728
Sum squared resid 0.001411  Schwarz criterion -6.052151
Log likelihood 110.9783 Hannan-Quinn criter. -6.363939
F-statistic 1.587733 Durbin-Watson stat 2.877409
Prob(F-statistic) 0.183026
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Correlations

ASU P LSU
ASU Pearson Correlation 1 .605™ -.033
Sig. (2-tailed) . .000 .859
N 31 31 31
P Pearson Correlation .605* 1 -.520™
Sig. (2-tailed) .000 : .003
N 31 31 31
LSU Pearson Correlation -.033 -.520™ 1
Sig. (2-tailed) .859 .003 .
N 31 31 31

**. Correlation is significant at the 0.01 level (2-tailed).

Date: 10/09/14 Time: 11:33
Sample: 1980 2010
Included observations: 31

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

B R 1 0379 0.379 4.8913 0.027

Heteroskedasticity Test: ARCH

F-statistic 0.014773 Prob. F(1,28) 0.9041
Obs*R-squared 0.015820 Prob. Chi-Square(1) 0.8999

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 10/09/14 Time: 11:34

Sample (adjusted): 1981 2010

Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.029400 0.007888 3.727389 0.0009
RESID*2(-1) -0.022783 0.187441 -0.121546 0.9041
R-squared 0.000527 Mean dependent var 0.028772
Adjusted R-squared -0.035168 S.D. dependent var 0.032083
S.E. of regression 0.032642 Akaike info criterion -3.942072
Sum squared resid 0.029835 Schwarz criterion -3.848659
Log likelihood 61.13108 Hannan-Quinn criter. -3.912188
F-statistic 0.014773 Durbin-Watson stat 1.943120
Prob(F-statistic) 0.904127
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Heteroskedasticity Test: White

F-statistic 0.629019 Prob. F(14,16) 0.8054
Obs*R-squared 11.00505 Prob. Chi-Square(14) 0.6856
Scaled explained SS 4.867743 Prob. Chi-Square(14) 0.9876
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 10/09/14 Time: 11:35
Sample: 1980 2010
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
C 1.138808 2.644325 0.430661 0.6725
LOG(EXR) -0.094187 0.894159 -0.105336 0.9174
(LOG(EXR))*2 -0.039803 0.106678 -0.373114 0.7140
(LOG(EXR))*(LOG(INF))  -0.032626 0.043955 -0.742249 0.4687
(LOG(EXR))*(LOG(P)) 0.040317 0.130035 0.310045 0.7605
(LOG(EXR))*(LOG(PC)) -0.006665 0.064154 -0.103893 0.9185
LOG(INF) 0.012504 0.285679 0.043768 0.9656
(LOG(INF))*2 -0.011110 0.011771 -0.943856 0.3593
(LOG(INF))*(LOG(P)) 0.021607 0.027364 0.789592 0.4413
(LOG(INF))*(LOG(PC)) -0.007775 0.028795 -0.270021 0.7906
LOG(P) 0.024794 0.551464 0.044959 0.9647
(LOG(P))*2 -0.009760 0.039754 -0.245512 0.8092
(LOG(P))*(LOG(PC)) 0.003897 0.037005 0.105320 0.9174
LOG(PC) -0.294303 0.334815 -0.879000 0.3924
(LOG(PC))"2 0.017523 0.020743 0.844770 0.4107
R-squared 0.355002 Mean dependent var 0.027956
Adjusted R-squared -0.209372 S.D. dependent var 0.031869
S.E. of regression 0.035047 Akaike info criterion -3.557909
Sum squared resid 0.019653 Schwarz criterion -2.864044
Log likelihood 70.14759 Hannan-Quinn criter. -3.331726
F-statistic 0.629019 Durbin-Watson stat 2.346700
Prob(F-statistic) 0.805409
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Correlations

P EXR INF PC
P Pearson Correlation 1 .884* -.566™ -.246
Sig. (2-tailed) . .000 .001 .183
N 31 31 31 31
EXR Pearson Correlation .884* 1 -.586™ -.296
Sig. (2-tailed) .000 . .001 .105
N 31 31 31 31
INF Pearson Correlation -.566™ -.586™ 1 .069
Sig. (2-tailed) .001 .001 . 712
N 31 31 31 31
PC Pearson Correlation -.246 -.296 .069 1
Sig. (2-tailed) .183 .105 712 .
N 31 31 31 31
**. Correlation is significant at the 0.01 level (2-tailed).
Date: 10/09/14 Time: 11:45
Sample: 1980 2010
Included observations: 31
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
S S 1 -0.002 -0.002 0.0001 0.991
Heteroskedasticity Test: ARCH
F-statistic 1.631282 Prob. F(1,28) 0.2120
Obs*R-squared 1.651581 Prob. Chi-Square(1) 0.1987
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 10/09/14 Time: 11:46
Sample (adjusted): 1981 2010
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.20E+08 70935905 1.691993 0.1017
RESID*2(-1) 0.428938 0.335838 1.277217 0.2120
R-squared 0.055053 Mean dependent var 1.69E+08
Adjusted R-squared 0.021305 S.D. dependent var 3.30E+08
S.E. of regression 3.26E+08 Akaike info criterion 42.10690
Sum squared resid 2.98E+18 Schwarz criterion 42.20031
Log likelihood -629.6034 Hannan-Quinn criter. 42.13678
F-statistic 1.631282 Durbin-Watson stat 1.372079
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Prob(F-statistic) 0.212016

Heteroskedasticity Test: White

F-statistic 13.31108 Prob. F(9,21) 0.0000
Obs*R-squared 26.37641 Prob. Chi-Square(9) 0.0018
Scaled explained SS 38.13242 Prob. Chi-Square(9) 0.0000
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 10/09/14 Time: 11:47
Sample: 1980 2010
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
c 1.04E+09 7.61E+08 1.362169 0.1876
EXR -1.17E+09 8.36E+08 -1.403926 0.1750
EXRA2 83877052 2.86E+08 0.293718 0.7719
EXR*P -1904984. 646169.4 -2.948118 0.0077
EXR*PM 8871088. 2564488. 3.459204 0.0023
P 2044873. 2078742. 0.983707 0.3365
PA2 2842.341 802.0704 3.543755 0.0019
P*PM -15420.72 6855.187 -2.249496 0.0353
PM -8279443. 6470092. -1.279648 0.2146
PMA2 16769.17 13511.74 1.241081 0.2283
R-squared 0.850852 Mean dependent var 1.64E+08
Adjusted R-squared 0.786931 S.D. dependent var 3.25E+08
S.E. of regression 1.50E+08 Akaike info criterion 40.74827
Sum squared resid 4.74E+17 Schwarz criterion 41.21084
Log likelihood -621.5981 Hannan-Quinn criter. 40.89906
F-statistic 13.31108 Durbin-Watson stat 2.258192
Prob(F-statistic) 0.000001
Correlations
P EXR PM
P Pearson Correlation 1 .884*1 937
Sig. (2-tailed) . .000 .000
N 31 31 31
EXR Pearson Correlation .884*4 1 4T
Sig. (2-tailed) .000 . .000
N 31 31 31
PM Pearson Correlation 9374 47 1
Sig. (2-tailed) .000 .000 .
N 31 31 31

**. Correlation is significant at the 0.01 level (2-tailed).
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1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

gsuchll Zly
206448
238766
360425
419701
498340
451490
482006
408294
353648
387174
432585
443458
470325
423053
428150
459328
500500
557228
610331
663833
691000
697000
728067
755021
711534
755100
756849
733404
679582
773760
783681

(3) QJJA_LA

Al gz dgad clily

P taall md
0.35
0.35
0.53
0.53
0.62
0.62
0.62
2.065
2.065
6.41
8.66
14.66
20.88

60
100
225.02
505.02
897.8
850.54
987.31
1070.32
1113.5
1560
1694.1
1830
1887.6
2000
2000
2079
2250
2957

24

4

Lsu &Ll
27221
28168
29580
30897
29431
30741
28482
30333
30428
32466
31810
31759
31773
31929
31275
29013
31202
33336
32336
33584
33376
31468
32616
32245
31197
27717
24536
23483
23662
23263
24245

Asu Al
97584
109973
125892
151608
147411
152900
155226
148981
147232
147616
153724
158279
158293
152267
146847
154131
152312
157500
160206
160170
159732
162370
164041
163688
164173
164597
165112
165020
168202
166527
168107

Ksu JWll Gl
15207
16800
18864
21024
21744
26208
25056
22752
20496
17664
19824
25368
25296
25944
24072
23064
23408
22200
21816
21000
21528
23688
21240
24864
22176
23568

21703.93
22600.08
22308.24
19134
22588.08



Msu <layl sl Pm <l gl e p &;J;Al grm| EXRGpall jru gdp &;J;Al @‘Lﬂl

3012.34 221 0.35 0.01 7040.1
191.39 222 0.35 0.01 9591.9
154.69 298 0.53 0.01 11807.4
18319 251 0.53 0.01 15357.2

444 258 0.62 0.03 20218.1
200.6 226 0.62 0.03 36479.8
12 160 0.62 0.03 467911

656.71 165 2.07 0.05 82562
6118 207 2.07 0.05 25901.39
126.23 319 6.41 0.05 25657.5
105.04 240 8.66 0.05 42181.8

4747.19 250 14.66 0.05 94844.8

5516.61 171 20.88 0.1 18812.89

6286.03 260 60 0.13 9399

227 303 100 0.22 9566
2114 241 225.02 0.4 10417
817 245 505.02 1.25 10740

1 345 897.8 1.58 11420
251 292 850.54 1.99 12160
1246 326 987.31 2.52 12940

210.72 379 1070.32 257 13730
21486 402 1113.5 2.59 16300
448.3 426 1560 2.63 17200
29688 426 1694.1 2.61 18300
16952 482 1830 2.58 19300
16987 512 1887.6 2.31 20300
179.13 630 2000 217 22400
3081 687 2000 2.02 24800

339 680 2079 2.09 26400

203.11 687 2250 2.31 28000

102450.6 689 2957 2.31 29400
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Dsu aall catkal EXRuisal) s INF adaill Jana Ptaall ) PC sl 45 s IN Al g Jaca sia

310232 0.01 70.8 0.35 1041.3 1951
352337 0.01 22 0.35 1226.5 233.3
445368 0.01 28.4 0.53 1450.9 303.7
480692 0.01 31.7 0.53 2777.3 416.1
457213 0.03 30.7 0.62 2697.3 497.6
466000 0.03 47.2 0.62 4618.6 649.5
451501 0.03 28.4 0.62 6270.04 844.4
459701 0.05 24 2.065 4378.7 1557.9
493389 0.05 46.7 2.065 6417.9 1954.7
437740 0.05 75.3 6.41 21218.6 3421.2
358199 0.05 65.3 8.66 1167.5 4407.5
395762 0.05 1191 14.66 25121 7499.4
429648 0.1 156.7 20.88 863.03 1617.9
444644 0.13 181.5 60 1684.7 35154.1
346098 0.22 114.5 100 1518.7 66907.1
340368 0.4 64.5 225.02 1707.9 143456.4
284464 1.25 109.8 505.02 1318.6 343241
315010 1.58 48.4 897.8 1351.4 52298.1
358817 1.99 18.9 850.54 1628.4 68728
541961 2.52 18.9 987.31 1796.7 82180.4
521113 257 7.8 1070.32 1630.7 94006.1
580630 2.59 4.4 1113.5 1545.9 113552.5
573210 2.63 6.9 1560 1038.02 129512.4
668539 2.61 6.2 1694.1 1257.4 146333.5
704161 2.58 9.5 1830 1188.2 175243.8
730991 2.31 8.6 1887.6 1435.04 206829.2
746530 217 7.2 2000 1578.1 234638.5
765346 2.02 6.2 2000 1458.8 280161.4
787645 2.09 14.3 2079 1615.04 306590.7
765837 2.31 11.2 2250 4201.3 301108.3
797646 2.31 13 2957 1852.7 34064471
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