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Abstract

This study aimed to explain and analyze the Impact of Trade Openness on
Effectiveness of Monterey and Fiscal Policies in Sudan during the period
1980 - 2015. The study depended on the descriptive and analytical approach
in addition to the econometric method through using modeling technique to
examine the effect of trade openness on the effectiveness of monetary and
fiscal policies, besides following the theoretical model used by Mosgrave to
demonstrate the effect of trade openness on the effectiveness of monetary
and financial policies, A comprehensive model of the Sudanese economy
has been built to include two markets the commodity market and the money
market by analyzing Mosgrave the theoretical conceptualization for the
monetary and fiscal policying multipliers, The results of the study indicated
that trade openness reduces the efficiency and effectiveness of monetary and
fiscal policies in Sudan, since the value of the monetary policy multiplier
was (1.31) in the closed economy, and (0.35) in the open economy, while the
value of the fiscal policy multiplier was (1.32) in the closed economy, and
(0.35) in the open economy.

The study contains many recommendations, the most important of which
call for those who decide on economic issues to design policies that
stimulate the development of production and increase its efficiency, as well
as planning to achieve economic integration with the countries of the world.
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to

A ae 38 Jal ey Al L) (-161246.7) ke (B) culll i (3)
LAaalaidy)

e 3 Y Ul dnge 5)L3) 53 585 (13218.29) (gslow (Ba) 33 ju Jalae Aad (4)
Aol 2yl

ffbanyl Leall Tahg < Tals
bl Lsies alleall gaeal (Prob) ddlaay) a@ll of ;i (13/3/4) &) Jsaall e @
Gfin o B3 & 5 (0.0006) 55l jaus (0.0409) Adlsy) 4ied curly (53

214



dag e Ju lee Libias) AV cildg A sine 5340 alleall o e Ja s 0.05 &sias

bl Baga HLIl) e

b LS o z3sall 385 8asa LAY aadid A Adlan) cpdigal) e dllla

sl Ge sl sy zasaill B pail) 55all (ulidl aadinns (R-Square ) sl Jales @
G o el il b e ) Al @yl of e Al 038 5 (0.30)
el b adad ol ) chaid) e % 70 sl % 30 Ay il xial

zaadl sl Jalea Load ams 525 (Adjusted R- squared) Jiaall vl Jalaa @
(0-28) (gslowr a5 wanill Jalan (go 331 4S5 3gaill A peniil) 358l) Ll a2 5o
Gans Al bl e % 28 Aaing Jse (33 an) Jiiall il of i 13
@AY il bl e sl o % 72 s (b)) ol pund)
Z2sall Ggisagm g lin) e Jn Y Al o2y (zdsaill b Alaae

:F. Statistic_lial*
sl =l e 5 S @Al Jladl cawny JSS jlaadl) Lygima HLodY aadiug
(0.000602) wily Prob(F-statistic) s>l ddlaa¥) dedll of muay (13/3/4) a3
23y (ssine i) ol B i) (o pdl iy paell i gh iy Gllals <0.05 e BT (a5

(L) il panally el uiiall G A ADle dgay e AN
tladl) jLiall Tadg - LG
Wy zisall gie gl of Ko A JSLal e CRiSIL elldy Tld z3sall auin a
Al clylaadd
Bleall A Bl y¥) A1Sda — (Durbin Watson — D.W) Ggaily G SLasS*

sld¥l cDlabee o s V) Zsall Aalgdl byl asl o Cagpeall
(el Ul Ala ) Lellad o (Laa)l Jodld) Alls J8) Tie) Adasiye e Adlpdal
axdings o1) S BlayV) spally Lelkd i L) Aadyall claalial gu bl ey

i il g o slall 5l gl Aaln ¢ puslll SLaBY) JSU b il il Alubs (2013) 2l 2ana 3Ua - 1
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sl (e JLEAY) dad edin Cua (sl SN Lali)¥) AlKie e cadSl LaaY laa
iy Al 13 Jalii) A0S0 dga ) Aailll 038 iy (1.43) (gsba (D.W) o (13) )
A2} LS bl el e 2235 5304 Al Y
Sl G duadie o) Caatll AN sk -4

Al @ gl Chuail) AVAl) juafs guilis :(14/3/4) ady Jgia

Variable Coefficient Std error | T-statistic Prob
C 6.378342 | 0.706778 9.024532 0.0000
R 0.173690 0.032507 5.343179 0.0000
R-square | Adjusted R- S.E. of Prob(F- D.W
squared regression statistic)
0.463847 0.447600 1.556430 0.000007 0.778549

(14) sl —Eveiws 93 galip gilil (e :cuald) das)

Log(TT)= 6.378342+0.173690 R

216

: Mal) 7 dgalll

:(14/3/8) a8 Jsaal (s Al

:L’sdhaﬁ‘ﬂ Dbl ’1.553 :’\in
L"g.hha:@‘)” 3:1).1:.\!\ e Gy 5 HLEY) aage :CLUJ\ °

LAnalaidy) Z\ZDL.J\ & L'éﬂ'.'\_.g\)_; ELY) B)L».I:)_” (SREVY (R) saalal) L alas @

tefuaay) jlall g - Lals
(0.05) o il alalall ( Prob) ddlaa¥) dedll of ass (14/3/4)gl Jgaa o0

Tasina b ML (0.05) Ruginall Grime o 8 33U o dalaa 5 cRagine AN 3 8
S L) 5 e R WDle 2a 5
1z sadl) (3845 g
il of e 13 (0.44) ssbw (Adjusted R-squared) Jiad) pasil) Jalae

(A L)) ol puidl b caoas G bl e % 44 Aawisy Alghse Alkadl)
2 e il g 3all b i o) ) @Y chsidl S ce e b % 56 Al

LUadl)




:F. Statistic_lial*

U paiy iy 0.05 e B ay (0.0000 ) @il HLaadd dlasy) el
Op L ADle dgay e AN iag ggiee a1 ol B Q) (adl) g el
(A L) ) sy (28U jas) JEieall axial

fgladl) jlall PP

I Bl ¥ A<ia (Durbin Watson — D.W) Ogadly ¢yt JLEAI*

3sns ) e 45 (0.77) s (DW) of (14/3/8) &y Jsaall e SLEaY) dad el
s SO Abeall daidll e 25 3)3al Aaidll Y @llyy Bl A Laloyy) 3.

(2)sslus

14318 %AS:UQJM‘ ‘._.,JSS\ Jlaliay) Ay pads -3
1 431<1) Mﬁjﬂ\ ANl s &\ :(15/3/4) ady Jgia

Variable Coefficient Std error | T-statistic Prob
C 8.464800 | 1.428471 5.925779 0.0000
Log R 0.637170-| 0.090235 0.706124 0.04854
R-square | Adjusted R- S.E. of Prob(F- D.W
squared regression statistic)
0.689888 | 0.659877 1.221295 0.000000 2.024821
(15) sl — Eveiws9. J) gealin il e tdalil) dlas)
:Jﬁ.d\ C.Aj.«ul\
Log(TI) = 8.464800-0.063717 Log(R)
: aadll)
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:L.'s.\baﬁ‘ﬂ Dlnall ’1353 sl
L"SJL\A:’LBY\ A:DL.J\ CJA éﬂ.\.i".. 9 'é)u}” aga Ay (8464800) &Law\ Zu:é °




s of e Js Al <Ll (-0, 63717) il (RS e delas 303 @

Apalai®¥) Agylail) e 3 LYy B e G oo Lol
tgfuany) jlaall g : Ll

Dy il e UK (Prob) adlaa¥) adll of axi (15/3/4) 4 Jsaall z o
AN @3y Asiee B3 Al G oy lae %5 Gisiad) Giae 0o JB 8 325U
iz isadl) (3845 g

sl 22 15 (0.69) ssbew (Adjusted R- squared) Jdaall masill Jalea
B el 4 Gass Al hail) e % 69 Ay Jspue (3 jan) Jiwal
gl B e o Al @AY chssdl Ao ple o % 31 ALl (Sl
Zasall (385 835 e U5 Aadll o2y (Lt an am iy
:F. Statistic_Lial*

paall iajh by llaly <0.05 (e B a5 (0.0000 ) sy SLaadl ddlaay) Al
o) On s ADle 3pa o AVS o35 (gie JlaaiY) b B didl (il dass
) )y Jeiad)
fealdl) Ll L8 G
el e
(2.0) sbss (D-W ) satly Gy Bad oY @llay 313 Laliyl ASae (o zigaill ey ¥ *
A2} LasdU A badll Aadl) (g5l as
ropbl) Algda Las) 4

(16/3/4) &b dss>
(ARCH ) (il lad) milss

F-statistic 0.220378 Probability 0.641839
Obs*R-squared 0.232184 Probability 0.629909
(16) (3>l — Eveiws 941 galin zilii (e t&alil) dlas)
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:dasl) Gl

Hy: Obs * R? < 0.05 (pbs ulé axe AS5e dsass L))
(0l il pae AUk 35 pany UG ) paall (28 Jis Obs® R?> 0.05 o L
g puall a0 Adadl) A k-4
(17/3/4) &2 ds>>
Adadl) A s il

Variable Coefficient Std error | T-statistic Prob

Bo 46369.05 22175.09 2.091042 0.0443

YD -0.002364 | 0.003020 0.782808 0.4393

R-square Adjusted R- S.E. of Prob(F-statistic) D.W
squared regression
0. 18231 0. 11520 108068.9 0.439321 1.516829
(17) &) 3ake — Eviews 91 malip 25l (e Gaaldl dlac)
:3)3aal) Ad)al*
TR =46369.05-0.002364 YD

:5,32al) A1) PRRY:x

Bl g 3 UL Ay Lase 4L3)5 (46369.05)

rgabai®y) jlaall g Y
s aad G 5yakall )l allas ad Jiag el Jsaall e (coefficient) JsY) 3saall

Gsd (Bo) il dad (5)

LAalandy)

G Y Jalb Al 5l 5 a5 (-0.002364) (g5les (B1) (Slea) Jaall Jalas 3ad (6)
Aalai®y ) 4kl e
teibany) jlaall Tadg oLl

@A Culill Aaleal dysiea ( Prob) ddla) adll o

s (17/3/4) 5 Jyaadl o @

(0.43) Jeay) Jalls 0.05 Gysina (ss5ime (1o Ji (& 5 (0.04) Lllaial) 4iad cialy
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t gl Baga ,Lua)

tk LS (b sl G5 Base HLEAY aadis ) Aglasy) Clbsal (ae clla

5 (0.18) (solw 55 zageill Zoyundill 5ol (uldl axdiuns ((R-Square ) waaill Jalee @
el 8 8 el udn il b ocieda S Al chia) o) e Al o3
235l el b Al il F e % 82 adalls % 18 Ay ailill

zaadl paail Jalea Load ams 525 (Adjusted R- squared) Jiaall voaill Jalaa @
(0-11) (sbw 25 2l Jalea (go o 43Sy = 3saill Do podil) 55 (bl p2iiin 8
Gl e % 11 Gy Jodesa ((Slea) Jaal) Jieadl uadl o) e 1y
hid) f e e a % 91 Bl (Gl Glaly)) bl sl & Gass
Gis 3 gl o Jn Y Aadl) sday rlsall 8 Ainae yull (gAY dli)
.z 3sall

:F. Statistic_lsial*

&) sl &l e 5 A @Al Hlodl pewy JSShadV) dogiee HLEAY addii

=Y (0.439321) <l Prob(F-statistic) ,Laadd ddlaay) dasl) o ==y (17/3/4)

22y (gsina i) b B diad) Gl iy paall G Jiii @lldly 0.05 (e S

febdl) jlirall Tadg -l

Gy zasall lie gl of Ko Al JSLad) e CaiSIlL @y Tuld zasaill auin S0
Al cylaady
Bleall A Jaly¥) A1Sda — (Durbin Watson — D.W) Ggaily G SLaaN*

laa) cDlelas of sa JlaadV) zigal Al clalidV) aal G Cagpeall

(il Ul Alla ) Lelad o (Laa)l Do) Alla 8) Tie) Adadiye e Adlpdal
axdings o(1) S BlayV) sl Lelkd 5 Lie) ddagyal)l claaliall o BLEY) s
dsadl e JLEAY) dad el Cua (lsall Sl Llo)V) AlKie e cRdSH oAl I
SAsall 315 b)) ACae dgag N Aaiill 02 s (1.51) (gsbs (D.W) o (17/3/4) &,
{2} JLasdl dsleall Al (he 235 3,5 Al oY i3

i il g o slall 5l gl Aaln ¢ puslll SLaBY) JSU b il il Alubs (2013) 2l 2ana 3Ua - 1
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gyl bl dadie o Caaill Al pagsi -5
(18/3/4) 2 Jsea
L gl Chall) AAl) padi gilis

Variable Coefficient Std error | T-statistic Prob
C 8.425973 | 0.442302 | 19.05026 0.0000
YD -2.93E-08 | 6.02E-08 | -0.487058 0.6294
R-square | Adjusted R- S.E. of Prob(F- D.W
squared regression statistic)
0.170137 | -0.1202949 2.155532 0.629437 0.289754
(18) (3ale —Eveiws 9.1 galips geilii (pa :ctialall dlas)
2 Akall z gl

Log(TR)= 8.425973-2.93E-08 YD
:(18/3/4) ad) Jsaall (s Al
rgabaity) jluaall g Yl
5oL Ayl e (3 5 LAY inge ialalil o
ALY Al e Y a5 HLEY) Gl (YD) Maa¥) Jasdl Jelea

Alany) Laall Tadg <Ll

(0.05) ¢ S8l ahalall ( Prob) ddlaal¥) degll of a3 (18/3/4) milial) Jgaa ¢
¢t Mg (0.05) Aysinall Ggisa o S lea) Jaal) Jalaa 5 cAysins AN @l g8
appall Syl 5 sl d3all G d ADle gl Lgine e
1z isadl) (3845 g

Clhia) o e 135 (0.12) gslw (Adjusted R-squared) Jaaall poail) Jalas
(Seay) daall) bl juadl 8 Giss A cihsnll e % 12 Ay Agge Akl
2 e Caly g 35all b s o) 3l gAY chsadl o e o % 88 Al
sl

:F. Statistic lial*
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Ut i iy <0.05 e S) a5 (0.629437) caaly Hlasdl Adlasy) Al
O i ADe 35a p2e o AN aay (grina a1 Ol B ol (mjdl) adyig paall
(Bl YY) il sy sl (Jad) Qe sl
fgbdl) lrall PP
A BLEY) 41<ia (Durbin Watson — D.W) O gy (0 JLEAI*
SN a5 (0.28) sl (DW) of (18/3/4) by Jsanll (e HLoal) dad el
DO Abeall Al (pe 235 3)3aal Aaidll Y @llyg Bl 53 LalaY) ACae sgag
(2)eges S

Ao pedal) clal DU &GS Aaal @5l Ao paki -3
(19/3/4) & ds»»
A0S Ay o) Al jas il

Variable Coefficient Std error | T-statistic Prob
C 6.739339 | 2.365327 2.849221 0.0077
YD 0.123472 | 0.182819 0.675376 0.0504
R-square | Adjusted R- S.E. of Prob(F- D.W
squared regression statistic)
0.755561 0.731906 1.103497 0.000000 1.656331

(19) (3ake — Eveiws 9. gualip il ¢pa saald) 2las)

1 oMal) 7 3galll
Log(TR) =6.739339+0.123472 Log(YD)
: aall)
rgabai®y) jlaall g Y
LBy Aylaill aa (38 5 5LEY) ase 94 (6.739339) abalall i e
s of e 05 Gange 4Ly (0.123472) iy (YD) sl Jaall Jales ios @
sl ARl e 55 2y el S esY) Rl (o Al A
tefuaay) jlall W - Lals
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il e 0 ( Prob) Adlas¥) adll of a3 (19/3/4) &) Jseall #65 oe
Cldy Lgine 53l allaall o (Ao Ju Laa %5 Gysinal) (ssinn (e JiI a Jlaal) Jaall
ey A ADle 25ag Je Ju Lee Ailias) AV
1z sadl) (3845 g

sl 22 1y (0.73) ssbew (Adjusted R- squared) Jdaall masill Jalea
S el 8 Gaan Y chsall e % 73 Ay dspee (Jleal) Jaall) Jial
G o ol Al @AY chsadl A e ple (A % 27 Bl (Rl @laby))
sl g sasa Ao U5 Aadll odag (Uil n pacn cinaly 2 3sal
:F. Statistic_Lial*

paall msh iy s <0.05 (e B a5 (0.0000 ) cualy HLaadd dllasy) el
oaiall O A ADke agag o AN sday (gina a1 ol BRI al) Ui
) aaially Jad)
fgbadl) jlrall PP
el e
(1.65) (ssbass (D.W ) Osasily o A oY @iy 313 Jalii)) ASia (g g 3gall) Jlay ¥ *
A2} ) A leal) el i A

okl A laa) .4

(20/3/4) & dsea
(ARCH ) () Lo gt

F-statistic 5.63E-08 Probability 0.999812
Obs*R-squared 5.97E-08 Probability 0.999805
(20) (3>l — Eveiws 941 galin il (e t&alil) dlas)
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:dasl) Gl

Hy: Obs * R? < 0.05 (onls @ld aae AlSda dgag Sl )
(o5 8 pae AUChe 35mg p3es A ) padl (28 Jis Obs™ R?> 005 of Ly
) gl Andadl) Al 085 .5

(21/3/8) a2 Jsea
Aaadl) Aal) ol il

Variable Coefficient Std error | T-statistic Prob
Bo -62128.83 33502.94 -1.854430 0.0726
Y 0.553943 0.045404 12.20042 0.0000
R-square | Adjusted R-squared | S.E. of regression | Prob(F-statistic) D.W
0.818532 0.813033 184848.3 0.000000 1.868708
(21) 8 (3ale — Eviews 911 galip guilii (pa Gl slas)
:538a0) Ad)al)*
IM =-62128.83+0.553943 Y
:3)3al) AdJal) A

tgabaity) jluaall g -yl
rol and Cun 5)3all AN allas wd Jiar oMel Jsaal) (e (coefficient) Js¥) asenl)
apbill ae @i Y b sas Al a)léls (-62128.83) (g5l (Bo) wlill Aad (7)

LAalandy)

oo G L dnse 5L 53 545 (0.553943) (g5l (Br) (el J3all Jalas A (8)
Al Akl

Gyl Aaled Zygina ( Prob) adlasyl adl of
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ffbany) Leall Tabg - Tals
s (21/3/4) &5 dssll 0o @
5(0.00) sesdll Jaalls 0.05 disina (gsina 0o S & 5 (0.72) Adlaial) dned cualy

é...\ﬁﬂ\ 54\9@)@3\ )
b LS & zigall 35 sasn JLEAY axsid Ll Adlas) cydial s clilia




sl e ol sas z3seill Aol 558l (bl axding s (R-Square ) waaill dales @
ol Al el gz dsail b e ) JBall uaiall o) s Al s2a 4 (0.81)
el b padal ol ) chid) S e % 19 il % 81 dawiy bl
zaaal pasll Jalea Load cavs s (Adjusted R- squared) Jizall aasill Jalas @
(0-81) sbws sa5 waail alaa o 3l 4S5 o 3paill Zupunadill 35al (il w337 54
Gl e % 81 Aawiny Jssea (eosdll AW Jid) unal o) e laag
Usall il f e sl 4 % 19 Sl ((lygial) plill juaial 6 Giass
Z el 38553 £ ) e 8 Y Aadll o35z 3saill B Ataae il gAY
:F. Statistic_Lial*
d) dsall & e 5 M GEA HLaal ey JK jlaiVl dygiee HLEAY addig
il 25 (0.0000) il Prob(F-statistic) ,Laad dllaa! daidll of o (21/3/4)
ANV sday gsime Jlaady) oL QS Jadl (eajall Qg aaall amd by llily «0.05 (e
(sl Jaall) Al paially Jiiall juiall (o A ABle 3y e
fbadl) laall Tadg - LG
(g 23l gt ey of oSa A JSLa o RSl clldg Tl o3 palll auis o
saatlall ol ylad>y
Bleall A Jaly¥) A1Sda — (Durbin Watson — D.W) O gadly G SLaaN*
laa) cDlelas o sa sVl zigal Aalgll clalidV) aal o Cagpeall
(el Ul Alla ) Lellad o (Laadl Jodld) Alls J8) Tie) Aasiye e Adlpdal
iy o(1) S BlayV) sl Lelkd 5 Loy ddadyal) claaliall o LUV s
dsadl e JLEAY) dad el Cua lell 1) LLo)Y) 4SS e S LasY) 1
sl (13 Tl ACha agag pre ) Aaill 02 s (1.86) sl (D.W) o (21))
{2} e Alaall daill (ye i 3,5 Aaidll Y i3
1) sianall A o) Caill AJAl) 085 -6
(22/3/4) & dse»
Loy 8 o) Ciuall] Al s sl

i il g o slall 5l gl Aaln ¢ puslll SLaBY) JSU b il il Alubs (2013) 2l 2ana 3Ua - 1
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Variable Coefficient Std error | T-statistic Prob

C 8.031109 | 1.083245 7.413938 0.0000

Y 2 03E-06| 7.54E-08 26.93596 0.0000

R-square | Adjusted R- S.E. of Prob(F-statistic) D.W
squared regression

0.927574 0.920565 0.518626 0.000000 1.767347
(22) sl —Eveiws 93 galiy pilii (e tdaldl) las)
s Akall z gl

Log(TR)= 8.031109+2.03E-06 Y
:(22/3/4) &) Jgadl e anil
rgabaity) jlaall g Yl
(LY Aylail) e 3 5 )LEY) Cange talalill o
gl Akl ae 38 g5 HLEY] e (Y) astll J3 olas @
tgfuany) jlall ah - Lals
(0.05) oo S8l akalall ( Prob) dilaay) degll of a3 (22/3/4) mlil) Jgaa o
sed by (0.05) Ausinall (ggine o B agdl) JAA dalan 5 cAugine ANS D g

-

c 2y sianally 5 sl J2al G Aass ADMe 25mg e J Las dygiee

1 gl Gdsi 3asa

el o i Va5 (0.92) gl (Adjusted R-squared) Jixall asil) Jalas
Sl (1 sinadl) ) i) b Gaad ) @bl e % 92 Aawiny Jsgese Jisdl)
sl as e canaly 7 3sail & i 0 AT a3 ce sle o %8
:F. Statistic_lial*

U by il 0.05 e 8 a5 (0.00000) il [lasdd Al el
O A WDle 35a o AN 3y (gie i) ol DA o) (mpdl) s el
(Sl sisall) ol pially (sl Jaa) Jisl) il
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(23/3/4) 4 ds>
(ARCH ) (i) L) milis g

fgabdl) jlrall [FEPRR i
A BLEY) 41<ia (Durbin Watson — D.W) O gadly (i JLEAI*

S s (1.76) s (DW) o (22/3/4) iy Jsaad) (e SLaaY) dad ek
Ajbedl Aadll e i B daidl) Y @l Blal SN LoV A s ax
(2)egstat Ay JLas
o) Al jlas) .3

F-statistic

1.064980

Probability

0.309586

Obs*R-squared

1.094212

Probability

0.295540

(23) (@nla — Eveiws 9 galip il (e s &alil) dlas)

Hy: Obs* RZ >0.05 (0nls @il axe Aha dgay ades JilA))

o) Gl

Hy: Obs * R? < 0.05 (ooko <l axe 31 dgap Sl )
(o8 b pae AEa 3gmg pins JEI ) paall (8 Jiis Obs* R2>0.05 of

raghil) o callall Agbal) A paii-5

(24/3/8) a2, Jsa>
Aglaal) AN el qeilis

Variable Coefficient Std error | T-statistic Prob
Bo 28325.23 17129.59 1.653585 0.1080
YD 0.001152 0.001002 1.149296 0.2590
R -786.3556 749.1119 | -1.049717 0.3017
R-square | Adjusted R- S.E. of Prob(F-statistic) D.W
squared regression
0.166575 0.108860 35730.63 0.279531 | 1.412410

227




(24) a2, (3nla — Eviews 9J) galin ilii (e Gaalil) dlas)
:5,8al) Adal)*

MD = 28325.23 + 0.001152 (YD) -786.3556(R)
:3)3al) AJal) A

tgabai®y) Ll Wb Y
ro) and Gas okl Al alles 4 e oDhel Jsaad) (1 (coefficient) Js¥) 2 sanl
Agalaidy) Akl a3 NI sas Aunge 43,080 28325.23 (g5l (Bo) culill Aas
pe G JUb dase 5L 23 s (0.001152) (sl (Br) el Jaall Jalas Ao
Agalasay | 4 k)
e sy Jalb Al 3l 5 say (-786.3556) (sl (B2) sl jaw Jalas dad
LAgala@y) duylal)
Alany) Laall Tahg :Lals

Lgine e alleall guead ((Prob) ddlaay) adll o sz (24/3/4) ) Jsaall (e
5 (0.30) 35U a5 (0.25) ztall Jaally (0.10) Adlial) ated cialy g3 oyl

bl Baga HLId) e

b LS o zsall (385 Basa JLEAY aadid A Adlan) cdigal) ey cllla

sl (e (Solnr shs zsaill Ayadil 5al) (ulidl axdgy ((R-Square ) wasill Jalao o
Dl B il b zisell 8 Jiead el o g dedll b3 5 (0.16)
el b adal ol ) chynad) S e % 84 sl % 16 Ay palal

caadl sl Jalaas Load o 58 (Adjusted R- squared) Jisall naaill Jalas @
(0.10) (sl 585 w3l Jalaa o (33 4S5 3paill Gyl 38l (aLdl axdie 525
e % 10 g Jogae (38U aus Flad)l Jaall) Jieadl uid) ol e 13
S oe ple (a % 90 Ay (s o ) sl el & Gaoas Al oyl
sasa gl Glo J5 Y Al o2y risall & Atame pal) (GAY) Akl cilpaal
sl 385

:F. Statistic JLial*
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oxdl = e 5 S Gl oAl caws JSS jlaad¥) &ygme LAY aadia;
(0.279531) wily Prob(F-statistic) [Laadl ddlaa¥) dedll of muay (24/3/4) a5
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Null Hypothesis: PC has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0089 -3.750725 Augmented Dickey-Fuller test statistic

-3.699871 1% level Test critical values:
-2.976263 5% level
-2.627420 10% level

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

Null Hypothesis: D(PC) has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -9.167054 Phillips-Perron test statistic

-3.699871 1% level Test critical values:
-2.976263 5% level
-2.627420 10% level

MD 2488 o qullal) ) &5 2

Null Hypothesis: MD has a unit root
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Exogenous: Constant
Lag Length: 8 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

1.0000 5.399792 Augmented Dickey-Fuller test statistic
-3.711457 1% level Test critical values:
-2.981038 5% level
-2.629906 10% level

Null Hypothesis: MD has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0115 -3.582455 Phillips-Perron test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

Tl i ASh olafia) ) it 3

Null Hypothesis: Tl has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0309 -3.167947 Augmented Dickey-Fuller test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

Null Hypothesis: Tl has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0378 -3.078543 Phillips-Perron test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

TR 14w pall clal gy )ikl 4

Null Hypothesis: TR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic
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0.0015 -4.371498 Augmented Dickey-Fuller test statistic

-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

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

Null Hypothesis: TR has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0013 -4.411132 Phillips-Perron test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

YD gl Jaa )il .5

Null Hypothesis: YD has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0125 -3.550340 Augmented Dickey-Fuller test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

Null Hypothesis: YD has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0135 -3.517224 Phillips-Perron test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

R :paildl) e )80 .6

Null Hypothesis: D(R) has a unit root
Exogenous: Constant

251



Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0001 -5.306956 Augmented Dickey-Fuller test statistic
-3.646342 1% level Test critical values:
-2.954021 5% level
-2.615817 10% level

Null Hypothesis: D(R) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0001 -5.336747 Phillips-Perron test statistic
-3.646342 1% level Test critical values:
-2.954021 5% level
-2.615817 10% level

IM sl o) 8k |7

Null Hypothesis: IM has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0000 -5.675722 Augmented Dickey-Fuller test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

Null Hypothesis: IM has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -5.675624 Phillips-Perron test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

Vi il Jaall ) i) .8

Null Hypothesis: Y has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)
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Prob.* t-Statistic

0.0079 -3.735022 Augmented Dickey-Fuller test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

Null Hypothesis: Y has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0077 -3.741536 Phillips-Perron test statistic
-3.639407 1% level Test critical values:
-2.951125 5% level
-2.614300 10% level

SO BT ki) Al 9

Dependent Variable: PC
Method: Least Squares
Date: 12/14/17 Time: 13:52
Sample: 1980 2015
Included observations: 35

Prob. t-Statistic Std. Error Coefficient Variable

0.0813 1.802141 164673.3 296764.6 C

0.2285 1.228522 0.021784 0.026762 YD

414087.6 Mean dependent var0.046426 R-squared

776761.7 S.D. dependent var0.015665 Adjusted R-squared

30.00656 Akaike info criterion770653.5 S.E. of regression

30.09725 Schwarz criterion1.84E+13 Sum squared resid

30.03707 Hannan-Quinn criter.-493.1082 Log likelihood

0.632906 Durbin-Watson stat1.509267 F-statistic
0.228496 Prob(F-statistic)

1SS G Aadi & ¢ Clalll AN 10

Dependent Variable: LOG(PC)
Method: Least Squares

Date: 12/14/17 Time: 14:34
Sample: 1980 2015

Included observations: 35
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Prob. t-Statistic Std. Error Coefficient Variable
0.0000 28.73148 0.383248 11.01127 C
0.0983 1.704430 5.07E-08 8.64E-08 YD
11.39010 Mean dependent var0.085683 R-squared
1.846175 S.D. dependent var0.056189 Adjusted R-squared
4.064972 Akaike info criterion1.793558 S.E. of regression
4.155669 Schwarz criterion99.72241 Sum squared resid
4.095489 Hannan-Quinn criter.-65.07204 Log likelihood
0.169307 Durbin-Watson stat2.905082 F-statistic
0.098305 Prob(F-statistic)
{33l Aady 2 W) Lalid) egiay) ANy s 11
Dependent Variable: LOG(PC)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 12/14/17 Time: 15:25
Sample: 1980 2015
Included observations: 35
Convergence achieved after 9 iterations
Coefficient covariance computed using outer product of gradients
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 6.258218 0.956401 5.985367 C
0.0013 3.558168 0.116700 0.415238 LOG(YD)
0.0017 3.465855 0.246315 0.853693 AR(1)
0.0002 4.286819 0.133728 0.573268 SIGMASQ
11.39010 Mean dependent var 0.826550R-squared
1.846175 S.D. dependent var 0.808606Adjusted R-squared
2.596617 Akaike info criterion 0.807675S.E. of regression
2.778012 Schwarz criterion 18.91783Sum squared resid
2.657651 Hannan-Quinn criter. -38.84419Log likelihood
1.558880 Durbin-Watson stat 46.06490F-statistic
0.000000Prob(F-statistic)
somlal) AlSEa Ll L12
ARCH Test:
0.635647 Probability 0.228693 F-statistic
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0.623568 Probability 0.240884 Obs*R-squared

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 02/27/18 Time: 11:40

Sample(adjusted): 1981 2015

Included observations: 35 after adjusting endpoints

Prob. t-Statistic Std. Error  Coefficient Variable
0.0124  2.646967  1.311475  3.471431 C

0.6356  0.478219  0.172982  0.082723 RESID"2(-1)
3.776824 Mean dependent var 0.006882 R-squared
6.699510 S.D. dependent var -0.023212 Adjusted R-squared
6.720338 Akaike info criterion 6.776819 S.E. of regression
6.809215 Schwarz criterion 1515.534 Sum squared resid
0.228693 F-statistic -115.6059 Log likelihood
0.635647 _ Prob(F-statistic) 2.018616 _  Durbin-Watson stat

-l Agdadl) Al 13

Dependent Variable: Ti
Method: Least Squares
Date: 12/14/17 Time: 17:39
Sample: 1980 2015
Included observations: 35

Prob. t-Statistic Std. Error  Coefficient Variable

0.0409 -2.128501 75755.97  -161246.7 C

0.0006 3.793726 3484.249 13218.29 R
105498.3 Mean dependent var 0.303685R-squared
196960.1 S.D. dependent var 0.282585Adjusted R-squared
26.94273 Akaike info criterion 166825.9S.E. of regression
27.03161 Schwarz criterion 9.18E+11Sum squared resid
26.97341 Hannan-Quinn criter. -469.4979Log likelihood
1.432355 Durbin-Watson stat 14.39236F-statistic

0.000602Prob(F-statistic)

1 ASH Jlaiudl Al £ ot chadl) AN 14

Dependent Variable: LOG(TI)
Method: Least Squares
Date: 12/14/17 Time: 18:22
Sample: 1980 2015

Included observations: 35

Prob. t-Statistic Std. Error Coefficient Variable
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0.0000 9.024532 0.706778 6.378342 C

0.0000 5.343179 0.032507 0.173690 R
9.883409 Mean dependent var 0.463847R-squared
2.094126 S.D. dependent var 0.447600Adjusted R-squared
3.778112 Akaike info criterion 1.556430S.E. of regression
3.866989 Schwarz criterion 79.94170Sum squared resid
3.808793 Hannan-Quinn criter. -64.11697Log likelihood
0.778549 Durbin-Watson stat 28.54957F-statistic

0.000007 Prob(F-statistic)

430 Aaad Sl S o) A2 15

Dependent Variable: LOG(TI)
Method: ARMA Maximum Likelihood (BFGS)

Date: 12/14/17 Time: 23:38

Sample: 1980 2015

Included observations: 35
Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of gradients

Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 5.925779 1.428471 8.464800 C
0.04854 0.706124 0.090235 -0.637170 LOG(R)
0.0000 6.595322 0.117778 0.776785 AR(1)
0.0000 4.899202 0.269656 1.321098 SIGMASQ
9.883409 Mean dependent var 0.699888R-squared
2.094126 S.D. dependent var 0.669877 Adjusted R-squared
3.371335 Akaike info criterion 1.221295S.E. of regression
3.549089 Schwarz criterion 46.23842Sum squared resid
3.432695 Hannan-Quinn criter. -54.99836Log likelihood
2.024821 Durbin-Watson stat 22.98797F-statistic
0.000000Prob(F-statistic)
. 74 Inverted AR Roots
t okl Aia JLad) mil 16
ARCH Test:
0.641839  Probability 0.220378 F-statistic
0.629909 Probability 0.232184 Obs*R-squared
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Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 02/27/18 Time: 12:31
Sample(adjusted): 1981 2015
Included observations: 35 after adjusting endpoints

Prob. t-Statistic  Std. Error Coefficient Variable
0.0015 3.460599 0.621981 2.152427 C
0.6418 0.469444 0.174801 0.082059 RESID"2(-1)

2.336130 Mean dependent var 0.006634 R-squared
2.827178 S.D. dependent var -0.023468 Adjusted R-squared
4.995077 Akaike info criterion 2.860160 S.E. of regression
5.083954  Schwarz criterion 269.9570 Sum squared resid
0.220378  F-statistic -85.41385 Log likelihood
0.641839  Prob(F-statistic) _1.889873 Durbin-Watson stat
sday paal) ) ol ddadl) DAl 17
Dependent Variable: TR
Method: Least Squares
Date: 12/15/17 Time: 10:46
Sample: 1980 2015
Included observations: 35
Prob. t-Statistic Std. Error  Coefficient Variable
0.0443 2.091042 22175.09 46369.05 C
0.4393 -0.782808 0.003020 -0.002364 YD
36527.67 Mean dependent var 0. 18231R-squared
107451.8 S.D. dependent var 0. 11520Adjusted R-squared
26.07437 Akaike info criterion 108068.9S.E. of regression
26.16325 Schwarz criterion 3.85E+11Sum squared resid
26.10505 Hannan-Quinn criter. -454.3015Log likelihood
1.516829 Durbin-Watson stat 0.612789F-statistic
0.439321Prob(F-statistic)
::\*\:U.«.A.“ AR R doadi el A1l 18
Dependent Variable: LOG(TR)
Method: Least Squares
Date: 12/15/17 Time: 11:32
Sample: 1980 2015
Included observations: 35
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 19.05026 0.442302 8.425973 C
0.6294 -0.487058 6.02E-08  -2.93E-08 YD
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8.303840 Mean dependent var 0.1 70137R-squared

2.131216 S.D. dependent var -0.1202949Adjusted R-squared
4.429398 Akaike info criterion 2.155532S.E. of regression
4518275 Schwarz criterion 153.3286 Sum squared resid
4.460078 Hannan-Quinn criter. -75.51446Log likelihood
0.289754 Durbin-Watson stat 0.237226F-statistic

0.629437 Prob(F-statistic)

1o paal) ol U AlSh) dpadi 8 50 el 19

Dependent Variable: LOG(TR)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 12/15/17 Time: 12:10
Sample: 1980 2015
Included observations: 35
Convergence achieved after 28 iterations
Coefficient covariance computed using outer product of gradients

Prob. t-Statistic Std. Error  Coefficient Variable
0.0077 2.849221 2.365327 6.739339 C
0.0504 0.675376 0.182819 0.123472 LOG(YD)
0.0000 10.83999 0.079471 0.861469 AR(1)
0.0000 4.928278 0.218847 1.078540 SIGMASQ
8.303840 Mean dependent var 0.755561R-squared
2.131216 S.D. dependent var 0.731906Adjusted R-squared
3.180779 Akaike info criterion 1.103497S.E. of regression
3.358533 Schwarz criterion 37.74889Sum squared resid
3.242140 Hannan-Quinn criter. -51.66364Log likelihood
1.656331 Durbin-Watson stat 31.94035F-statistic

0.000000Prob(F-statistic)

. 86 Inverted AR Roots
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ARCH Test:
0.999812  Probability 5.63E-08 F-statistic
0.999805 Probability 5.97E-08 Obs*R-squared

Test Equation:
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Dependent Variable: RESID"2

Method: Least Squares

Date: 02/27/18 Time: 12:45

Sample(adjusted): 1981 2015

Included observations: 35 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.2465 1.179878  9.28E+09 1.10E+10 C
0.9998 -0.000237 0.174115 -4.13E-05 RESID"2(-1)

1.10E+10 Mean dependent var 0.000000 R-squared

5.29E+10 S.D. dependent var -0.030303 Adjusted R-squared
52.30793  Akaike info criterion 5.37E+10 S.E. of regression
52.39681 Schwarz criterion 9.53E+22 Sum squared resid
5.63E-08 F-statistic -913.3888 Log likelihood
0.999812  Prob(F-statistic) _ 1.999564 Durbin-Watson stat

") ghacall Audadl) Ad)al) jua85 21

Dependent Variable: IM
Method: Least Squares
Date: 12/16/17 Time: 23:44
Sample: 1980 2015
Included observations: 35

Prob. t-Statistic Std. Error Coefficient Variable

0.0726  -1.854430 33502.94 -62128.83 C

0.0000 12.20042 0.045404 0.553943 Y
85386.54 Mean dependent var 0.818532R-squared
427496.8 S.D. dependent var 0.813033Adjusted R-squared
27.14790 Akaike info criterion 184848.3S.E. of regression
27.23678 Schwarz criterion 1.13E+12Sum squared resid
27.17858 Hannan-Quinn criter. -473.0883Log likelihood
1.868708 Durbin-Watson stat 148.8502F-statistic

0.000000Prob(F-statistic)

rld) shaall dpadh & ol Cuall) ANl 22

Dependent Variable: LOG(IM)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 12/17/17 Time: 00:36
Sample: 1980 2015
Included observations: 35
Convergence achieved after 33 iterations
Coefficient covariance computed using outer product of gradients

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 7.413938 1.083245 8.031109 C
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0.0000 26.93596 7.54E-08 2.03E-06 Y
0.0000 10.04772 0.094166 0.946155 AR(1)
0.0001 4507114 0.052857 0.238233 SIGMASQ

8.689515 Mean dependent var 0.927574R-squared
1.840127 S.D. dependent var 0.920565Ad]justed R-squared
1.696394 Akaike info criterion 0.518626S.E. of regression
1.874148 Schwarz criterion 8.338156 Sum squared resid
1.757754 Hannan-Quinn criter. -25.68689L0g likelihood
1.767347 Durbin-Watson stat 132.3407 F-statistic

0.000000Prob(F-statistic)

. 95 Inverted AR Roots

ropl) AlSdia Ld) il 23

ARCH Test:
0.309586  Probability 1.064980 F-statistic
0.295540  Probability 1.094212 Obs*R-squared

Test Equation:

Dependent Variable: RESID/"2

Method: Least Squares

Date: 02/27/18 Time: 12:52

Sample(adjusted): 1981 2015

Included observations: 35 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.0225  2.394053  0.152962 0.366200 C
0.3096 1.031979  0.171575 0.177061 RESID"2(-1)

0.445429 Mean dependent var 0.031263 R-squared

0.783447 S.D. dependent var 0.001908 Adjusted R-squared
2.403308 Akaike info criterion 0.782699 S.E. of regression
2.492185 Schwarz criterion 20.21639 Sum squared resid
1.064980 F-statistic -40.05790 Log likelihood
0.309586 _ Prob(F-statistic) _2.045035 Durbin-Watson stat

raghll) Ao Gllall Ldadl) Al pais 24

Dependent Variable: MD
Method: Least Squares
Date: 12/17/17 Time: 09:50
Sample: 1980 2015
Included observations: 35

Prob. t-Statistic Std. Error Coefficient Variable
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0.1080 1.653585 17129.59 28325.23 C
0.2590 1.149296 0.001002 0.001152 YD
0.3017  -1.049717 749.1119 -786.3556 R
17252.06 Mean dependent var 0.076575R-squared
36072.42 S.D. dependent var 0.018860Ad]justed R-squared
23.88722 Akaike info criterion 35730.63S.E. of regression
24.02054 Schwarz criterion 4.09E+10Sum squared resid
23.93324 Hannan-Quinn criter. -415.0264Log likelihood
1.412410 Durbin-Watson stat 1.326791 F-statistic
0.279531 Prob(F-statistic)
Al o qulhall duadi 2 oll) Challl Adal) 25
Dependent Variable: LOG(MD)
Method: Least Squares
Date: 12/17/17 Time: 10:27
Sample: 1980 2015
Included observations: 35
Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0244 2.363022 1.524125 3.601541 C
0.0005 3.854511 8.92E-08  3.44E-07 YD
0.3060 1.040288 0.066653 0.069338 R
6.431804 Mean dependent var 0.324275R-squared
3.752018 S.D. dependent var 0.282042Adjusted R-squared
5.232937 Akaike info criterion 3.179175S.E. of regression
5.366253 Schwarz criterion 323.4290Sum squared resid
5.278958 Hannan-Quinn criter. -88.57640Log likelihood
0.555848 Durbin-Watson stat 7.678257 F-statistic

0.001889Prob(F-statistic)

aghll) o thall 40<h Al & 5l AN 26

Dependent Variable: LOG(MD)
Method: Least Squares

Date: 12/17/17 Time: 11:49
Sample: 1980 2015

Included observations: 35
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Prob. t-Statistic Std. Error Coefficient Variable

0.0082 -2.819572 2.651659 -7.476544 C

0.0000 9.309308  0.127716 1.188946 LOG(YD)

0.4698 -0.731472  0.854164 -0.624797 LOG(R)
6.431804 Mean dependent var 0.964179R-squared
3.752018 S.D. dependent var 0.959403Adjusted R-squared
2.519522 Akaike info criterion 0.755986 S.E. of regression
2.741715 Schwarz criterion 17.14545Sum squared resid
2.596223 Hannan-Quinn criter. -39.09164Log likelihood
2.194727 Durbin-Watson stat 201.8732F-statistic

0.000000Prob(F-statistic)

ol Ui Lad) @il .27

ARCH Test:
0.924251 Probability 0.009180 F-statistic
0.921410 Probability 0.009733 Obs*R-squared

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 02/27/18 Time: 13:02

Sample(adjusted): 1981 2015

Included observations: 35 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.1049 1.667445  7.04E+08 1.17E+09 C
0.9243 -0.095810  0.174193 -0.016689 RESID"2(-1)

1.15E+09 Mean dependent var 0.000278 R-squared

3.93E+09 S.D. dependent var -0.030017 Adjusted R-squared
47.10565  Akaike info criterion 3.99E+09 S.E. of regression
47.19452  Schwarz criterion 5.24E+20 Sum squared resid
0.009180 F-statistic -822.3488 Log likelihood
0.924251  Prob(F-statistic) _1.999694 Durbin-Watson stat
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