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Abstract:

The objective of the study measuring the impact of the exchange rate on the balance of
payments in Algeria after the comprehensive financial reforms undertaken by Algeria in the
framework of the shift towards a market economy, starting from the year 1990 where the
study used a descriptive approach and economics curriculum standard in the composition in
the form and through EVIEWS program in the analysis. The obtained data from the Algerian
Central Bank for the period (1990 _2014) It was also rely on Dyke Fuller test to see how
stillness variables, and test to see Johansson integration variables.

According to the results of statistical tests show a lack of co-integration between
variables relationship, which means there is no relationship in the long term range between
variables stable of the same class, in addition to the lack of a causal between the exchange
rate and balance of payments Algeria, and this means that the price policy in Algeria does not
payments clearly affects Vemezan as proven Granger test, the latter (BOP) can be said that
world oil prices Balndhar very sensitive to the fact that the most important fuel source for
Algeria's exports. Through the test discrepancy it became clear that changes in the exchange
rate explain the error is relatively acceptable in the balance of the balance to predict the
percentage of payments, and finally test the response to the reaction of any sudden change in
the exchange rate, and negatively affect the balance of the balance of payments and this
reflects the weak balance of payments position in the post any changes in Algeria's exchange
rate shock
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Key Words:Exchange rate, Control system on the exchange, Devaluation, Balance of
Payment.

Résumeé:

L'objectif de I'étude mesurant I'impact du taux de change sur la balance des paiements
en Algérie apres les réformes financieres globales entreprises par I'Algérie dans le cadre de la
transition vers une économie de marché, a partir de I'année 1990, ou I'étude a utilisé un
approche descriptive et la norme des programmes d'économie dans la composition sous la
forme et a travers le programme de EVIEWS dans I'analyse. Les données obtenues a partir de
la Banque centrale d'Algérie pour la période (1990 _2014), Il était également compter sur le
test Dyke Fuller pour voir comment I'immobilité des variables, et de tester pour voir les
variables d'intégration Johansson.

Selon les résultats des tests statistiques montrent un manque de co-intégration de la
relation entre les variables, ce qui signifie qu'il n'y a pas de relation a long terme entre stable
et a long des mémes variables de classe, ainsi que I'absence d'une cause a effet entre le taux de
change et la balance des paiements en Algérie, cela signifie que la politique de taux Algérie
n'a pas d'incidence sur les paiements clairement Vemezan tels que test de Granger pour
prouver ce dernier (BOP) de dire que les prix mondiaux du pétrole Balndhar trés sensible au
fait que la source la plus importante des exportations de carburant en provenance d'Algérie. Et
les tests du contraste, il est devenu clair que les variations des taux de change mal interprétés
relativement acceptable pour prédire I'équilibre de la balance des taux de paiement, et enfin
tester la réponse aux travaux d'une rose de toute modification soudaine des taux de change, ce
qui compromet la balance des paiements, ce qui reflete la faible position de balance des
paiements en réponse au choc des changements de prix échange algérien.

Clie: Taux de change, Systeme de ctrdle de Iéchange, Dévaluation, Balance des paiement.
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2014_1990 ¢ ¥ 9l i puall jouw gkl 3(3_2)ad)) J g2

A o Dl thaa Sl

1998 | 1997 | 1996 | 1995 | 1994 | 1993 | 1992 | 1991 | 1990 Al

58.74 | 57.71 | 54.75 | 47.66 | 35.06 | 23.35|21.84| 1847 | 8.96 S pall jr
2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999 Al

69.29 | 72.65 | 73.28 | 72.06 | 77.39 | 79.68 | 77.22 | 75.26 | 66.57 o pall
2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008 Al

80.58 | 719.37 | 77.54 | 72.94 | 74.39 | 72.65 | 64.58 o pall

sourse : www.bank-of-Algeria.dz

4b jea pand daal je e (5 ad) Sl O ety o peall gk A (a5 4dle

Lasas oy ylaill 500 Jad) co¥alaall 8 A pall Aleall yriny a1 138 S Y1 LY sall ae dials

iag acy Ulae iy ¥l gl dilie Sl galass) ol o by (liyjaadl @l la

o all halial g @l Y s Ll adiaileS dlun Lgadiai s Y sally saiall <l jalall

Lol ks sa o8 5 (5 5 all lalia) Jllea) e Bl (3 45 Jias 15 45 5aY1 Aleally 2l
" iy 58 @l K3 e

Lyl ) ) gk 5 g il Jadl Caeall Al 48 yray dxa Y1 Jal el 028 W Canan 1S
a ilS i) O el Camy  JVELYT &l e G V) Cl gid) Ayl die Lgd e S
e e g Capall i Caje Qoo 8l el jall a5 Baa) y Aleay Jad je Syl o peall Gl
Glijill dad )il Tyl 138 dgny g cAamall COleal) e Ay aday y o3l 58 JAA LDIELY)
<l jally Jagi yall 5 il Coyeal) alai o) i 3adl 8 aiall alaill e el callas A i yal)
Lasipall 5 ol alall Cojeal) alas HUa) 8 s 5 gl G le Capea a3 5 o il
e g oY sl i i jall Gl il e %97 (lsa ol Wl jaba alaea (Y 1 das (S5 5aY) Y sally
il Jasi ae b )l dleall o llall 5 G pall lalad Lai (5 3l ) Jliall Co e jr 22y
(Js8e (5 s die 48 G (G pall ja) daill oda 30l ) 5 Gy La) (5 0 Sl (5 S el

rAida ) g cle ghaall Ol e dmida g ) ok
3si G Gk Y e sl e adl o) ety ks gLkl J
S5 e Gayall ala &l pha Sl ClulSaiY1 A8 e ADA e Sy A1 5 sl ) el
il O el (ot sa (il Al Gudai o) (e liiall Y () G ccile shaall Ol
Lo 4l yaall Ay 40l 0 g8 Laiy 315300 Al ) e ghaall () e 30 9ad el mpniail) auad

- See more at: http://www.elkhabar.com/press/article/11974/#sthash.e XDOXAG3.dpuf
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35 sl seday Y saall 1nal: 1998 N 1990 55 JMA claji gl g <l jabal) Julas (i
et e Al syl a5 1998 1990 5 yill A Capall ja 5 skl ) jaall

1998 1990 5 A&l A G pall s g (5 kil ¢ jpal) 498 skl :(4_2)ad ) Jgaad)

O¥ 5 Jble s3aa )

1998 1997 1996 1995 | 1994 | 1993 | 1992 | 1991 | 1990 | <l
10.15 13.82 | 13.22 | 10.26 | 8.89 | 10.41 | 11.51 | 12.44 | 12.96 | < 2lal
9.77 13.18 | 12.65 9.37 8.61 9.88 | 1098 | 11.97 | 12.34 | <l yna

0.37 0.64 0.57 0.53 0.28 1.33 0.53 0.47 0.61 eLA;
SA

- - - B - - - - ~ Gl )
8.63 8.13- | 9.09 10.10 9.15-| 7.99- | 8.30- | 7.77 R 77 s
o) el

1.51 569 | 413 | 0.16 | 0.26-| 242 | 3.21 | 4.76 | 4.18 uﬁ\
S

58.74 | 57.71 | 54.75| 47.66 | 35.06 | 23.35|21.84 | 18.47 | 8.96 P

o yuall

ST o o )83 G o e gl j3ad ) Ge a5 ¢ il jad) il 4 il Ll 2 juaal)

Cun gl 3 se Gl o ye il jsleall Lalédi) o) odel Jsaall YA (e Jaa
12.34 <oy ) 5 jaall il se ) aaly 138 5 550 5lle 12,96 <l jaball il 1990 b
1994 A b Cilay o ) Al sall il il JMA LalaiV) b il pball & paind 5 ¥ 50 ke
il g 5l sid) it IR 5yl e b)Y 5 e 8.89 (I Lgiad
g g 3l Jliall dad 8 Gadadl) of s a3 e« JY 50 ke 8.61 () 1994 diws &
e il Liaa (e palddll adaiyg ol Gy ELSE G et Gy &) Al padl A
LS A ) gy Al e aall () e dpnia s e Sl e a5 Al sl Ul Ay (5 sie
il Cun 1997 5 1996 (s o) M Lol i paliall e laey s dsallall Tlaiil) (3 s
17.58 Clay Al Jy il Hland glas ) (W elld an 0 5 )Y 90 Jlble 13,82 5 13.22 Jsill e
1997 Aias Jseall ¥ 53217 5 1996 Aims a1 511 Jaa sl Y 52

(URRAT 5 adi )i B jilae b (PR 1998 1990 & yiall & <y ) sl danilly aaadl Le Ll
ol el o Gl 5 ¥ 50 Hlle 10.10 @ a8 1995 A A Ll dad o) G e Cus

110 U= 6083 G g e AL 2o Gy
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O Rl 138 s 91998 A )Y 53 ke 8.63 () Jeail ¢ )Y 50 [l 9.09 daids 1996 ple
o liall g Uaill a Alaniosall 3 5) gall (pa a5 4y 30 adl <l )

S5y ki ek sl Jsali2014 1999 580 JMA sl 5 el jslall Jat (o
c.nb).i b A_;d\ b‘)m\ ‘“:_é 9 2014_1999 T:Jﬂ dy\A u).;al\ P g Lﬁ)hﬂ\ u\‘):mj\
: . !Sw S‘ - ...:wa\

2014 1999 5 &l A G pall w5 s adll ol ) agh ek 1(5 2)ad, Jgaadl

Y53 bl Bas sl
| ol O] gm | cliaa| cla|

Capall | gkl (=) s A (=)

<l gl
6657 | 3.36| 896-| 041| 1191| 1232] 1999
7526 | 1230 935-] 059| 21.06] 21.65| 2000
7722 961| 948-| 056| 1853| 19.09| 2001
7968| 6.70| 12.01-| 061| 1811| 18.71| 2002
7739| 11.14| 1332-| 047| 2399 2474 2003
7206 | 1427| 1795-| 066| 3155| 3222| 2004
73.28| 2647| 19.86-| 0.74| 4559 6433| 2005
7265| 34.06| 20.68-| 1.13| 53.61| 5474 2006
69.29| 3424| 2635-| 098] 59.61| 6059| 2007
6458 | 40.60| 37.99-| 140| 77.19| 7859| 2008
7265|  7.78| 37.40-| 0.77| 4442 45.19| 2009
7439| 1821 38.89-] 097| 56.12| 57.90| 2010
7294 2596| 4494-| 123 71.66| 7289| 2011
7754 2030| 5157-] 1.15| 7058 71.74| 2012
79.37 9.41| 55.02- 1.10 63.33 64.53 2013
80.58 944 | 71.38- 3.28 58.36 63.54 2014

53 o 0583 Gaw s e ) Hd ) e D ¢l jall il 4 il E : jaal)

lleay) Sl pball dag & S plii; 2014 4de I 1990 (e Als yall s3a JDIA Jaad
& ¥ bl 60.59 Jadt 5 Leeldi ) Jual il ¢« JY¥ 50 5Ll 21,06 Jlaie 2000 4w il Cus
71.74 Q) Sl 2007 A
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Lol Ui gl siall (e sl ol siana gl dad) Ll Lead Ca e 3 i) oda a (ol () il )

s Y 50 Jble 0.26 Gasiy 1 ae Cilaws @l jaball Cdld @il sl o) aadt 1994 diw b
Al oda & J sl ) (aless)

3 5l A (5 i ol jaball dad o)) 2aad 2013 ke I 1995 (e dll sall 3yl 8 L)
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Ay Jslas IR (e adaaBlile 138 51998 4le 1 ¢1995 <1993 ¢1992 <1991 «1990 <) il
(4 2)

38 2008 e A <2007 2006 <2005 52000 Aiw A g ladll o) jaall o) Jaa3l
40.60 ) 2008 A b (il Jemy Cun 5 i) A b el jlaasd ) e il (eaila
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A5 5 SN aladl (po il gl Al i) Aai )Y 50 Jlle 20.30 ) Gl 13 (iaddl
DV Jle 9.44 (N 2014 L (5 lal o) jual) dna ) Joadd A50331)

120141990 35l JMA e daall o) jpe dpay skt seday ) sall Jsanll L)
20141990 5581 JMA (5 i Jad) cile sdaall Ol Jaa duay ookl 1(6_2)a8) J g2

¥ 92 jlulasas )
2001| 2000| 1999| 1998| 1997| 1996| 1995 1994 1993| 1992| 1991| 1990 ) ghead
7.06| 839| 0.02] 091 345 125 -242 -141| 08| 13| 24| 142 giad o
-0.87| -1.36| -2.4| -0.83| -2.29| -3.34| -4.09| -2.54| -0.81| -1.07| -1.89| -1.57 |Juall a0l
619| 7.03| -238 -174| 116| -209| -651| -3.95| -0.01| 023 051| -015| OFF
. . - . - . . = . = . = . = . . . - . Q&ﬁw‘
2014| 2013| 2012| 2011| 2010[2009| 2008| 2007| 2006| 2005| 2004 | 2003| 2002 ) gl
-9.44| 0.85| 123| 17.77] 12.15| 0.4] 34.45| 30.54| 28.95| 21.18| 11.12] 8.84| 4.37| g cijal
3.56| -0.72| -0.24| 2.38| 3.42| 345 2.54| -0.99| -11.2| -4.24| -1.87| -1.37| -0.71| Juall ol 0lsa
.\~
5.88| 0.13| 12.06| 20.15| 15.57| 3.85| 36.99| 29.55| 17.73| 16.94| 9.25| 7.47| 366 "I
Sle gaall

ST a0 )83 Baw g e Ayl j 30l ) Ge D& il ad) elid 4y gl JlEl) ; jaaal)

1999 1 1990 5 il JMa Ll Jasa y Jaw e gdaadl () jae duay o) Zaad5 Jgaall A (1
1.16 <0.23 <0.51 @ sl o a8y a5 dna ) das Cua 1997 1992 €199 A elitinly
wll A | paiiue Laild e shaall o) jae e 388 2013 e SV 2000 3% Ll Y e
< gy 5ol ) el G pRild) Gl e Dl b il Gl (8 o pladl) ol el Lgia ) o sl
g andi ) 1 ol il 130 Gl pall Sl o5y iy (G315l ) aall e 35S Ay
5ol Gl b omils UL 5 ol el 3 pails g ol g paall e
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32 IS & g zdlaisae U8 ks Ll ) Lgde i 3 ) ) Jea il Jal g
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BC Alullt g.a'l,.\,d\ el :3.2) PEJ Jséd

Correloaram of BC

Date: 04/28/16 Time:09:55
Sample: 1990 2014
Included observations: 25

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

0633 0633 11.256 0.001
0412 0.019 16.226 0.000
0421 0257 21.669 0.000
0.338 -0.046 25.343 0.000
0.163 -0.136 26.237 0.000
-0.099 -0.374 26.582 0.000
-0.095 0.107 26.920 0.000
-0.151 -0.177 27.823 0.001
-0.264 0.035 30.754 0.000
10 -0.227 0.091 33.070 0.000
11 -0.231 -0.043 35.632 0.000
12 -0.308 -0.262 40.553 0.000
13 -0.340 -0.063 47.061 0.000
14 -0.253 -0.018 50.996 0.000
15 -0.192 0.005 53.481 0.000

1llliiii;;;iiii

©

EVIWES.9 zbi s s jia 1 jduaall

sealll 8 el 50.633 s stat=-1 3_yull dic dalul) 2l Aluludl A83e HIACF (Sl pus )l (1
S AY) il Auailly 1388 50,412 (oo t=-2 406 5 yiall 6 akaadl La 13 5 ay )y 0S8 il
Ol (gl aally (riad J8Y (380 5a ,uals J8) 23U Cus Akaiki, Schwarz Jataell Laually

BC Adudeal) il da j3 dusd 3 1(7_2) pd) Jgaa

P=3 pP=2 P=1 P=0
7.52 71.376 7.31 7.182| Akaike
1.72 1.525 7.409 7.231| Schwarz
(04-03-02-01) i, Jshaall 01 4y Galdl e alaie Y6 Bltall dlac) (g 3 jduaall

Gk M 5 G beall UKD Al Al J81 Q& L3 P=0 AU s 50 340 J V) SLaal) cae
Al sall Jglaad) el 5 18 S il
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Jo¥) zisaill Lilupe AeduliADFe i) gilis (8 2)ad ) Jgaad

Auamented Dickev-Fuller Unit Root Test on BC

Null Hypothesis: BC has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -1.747351 0.0765
Testcritical values: 1% level -2.664853
5% level -1.955681
10% level -1.608793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 14:28
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.238662 0.136585 -1.747351 0.0939
R-squared 0.116565 Mean dependent var -0.238750
Adjusted R-squared 0.116565 S.D. dependent var 9.152012
S.E. of regression 8.602087 Akaike info criterion 7.182660
Sum squared resid 1701.906 Schwarz criterion 7.231746
Log likelihood -85.19193 Hannan-Quinn criter. 7.195683
Durbin-Watson stat 2.081870

EVIWES.9 zeb n Sla jha 1 jaall
AN 3 gaill Aty BC AlalelIADFC SR il 1(9 2)ad ) J ganl)
Alinmented Dickev-Fiiller Unit Ront Test on RC

Null Hypothesis: BC has a unitroot
Exogenous: Constant
Lag Length: O (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -2.013251 0.2795
Testccritical values: 1% level -3.737853
5% level -2.991878
10% level -2.635542
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 14:33
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.330940 0.164381 -2.013251 0.0565
C 2.130370 2.113233 1.008110 0.3244
R-squared 0.155573 Mean dependent var -0.238750
Adjusted R-squared 0.117190 S.D. dependent var 9.152012
S.E. of regression 8.599043 Akaike info criterion 7.220834
Sum squared resid 1626.758 Schwarz criterion 7.319005
Log likelihood -84.65001 Hannan-Quinn criter. 7.246879
F-statistic 4.053181 Durbin-Watson stat 1.985953
Prob(F-statistic) 0.056483

EVIWES.9 zbi s Cla jia 3 jduaall
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A} 3 gadll Aailly BC Al A D LA il (10 2)ady Jsand)
Auamented Dickev-Fuller Unit Root Test on BC

Null Hypothesis: BC has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -1.900039 0.6233
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 14:36
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.411899 0.216784 -1.900039 0.0712
C 0.263928 3.844128 0.068657 0.9459
@TREND("1990") 0.195680 0.334408 0.585153 0.5647
R-squared 0.169121 Mean dependentvar -0.238750
Adjusted R-squared 0.089989 S.D.dependentvar 9.152012
S.E. of regression 8.730514 Akaike info criterion 7.287994
Sum squared resid 1600.659 Schwarzcriterion 7.435251
Log likelihood -84.45593 Hannan-Quinn criter. 7.327061
F-statistic 2.137216 Durbin-Watson stat 1.865798

Prob(F-statistic) 0.142938

EVIWES.9 zbi s Cla jia 1 jduaall

BC Adeaded) 43 ) ALY ADF JLEAS il 1(11_2)ad) Jgaad)

Prob| T Student| <\iBC z )
gdaY il zigal
0.0765| -1.7473 [} Js¥)
0.3244] 1.0081] C | giga
g3yl sl kil
0.2795| -2.0132 [}
0.5647| 0.5851 b slall slaf¥l| 3 gai
0.9459| 0.0686 C il Sullid)
(édl.aY\ Jl@l\
0.6233 -1.9 [
(10 29 2 <8 2) Jshaall Lo alaie YU Gl e (e 1 jtucal)
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reh Lo W oy (11 2) Jsaall A (4

:J Y g gadll Al
dallaall dagill (o J8) [-1.7473] Ao smenall A jall daill dillaall dagill (Y (galaY) jaall asay
4 ganall Aqaall

905 4 s 4a )y e |-1.95568

) 3 gl Apiilly

Sl 5 ¢ A sanall Aol dillaall el (pe J8) 4 gunall A yad) dagil) da (Y (il dga g a2e
905 4 sia (5 gl die HO 4l J 58

dallaall dagill (e B [-2.0132] Ay smenall A jad) daill dallaall daill (Y galaY) jaall a5y
A ganall dagall

905 4 a4y xie |-2,9918]

) 3 gadll Aty

S) A panall dagall dilhaall Aalll Y ¢ 0B A sine (5 siue dic alall slaY) AS jo 2gag a2
0.05 o S (0.5647) (s sbon o) Jlaia¥) oty Lo 138 5 A gunall An ) Aadll (e

Sl 5 A ganal) dall dillaall Zagll (e JB A gunall i al) daill dad Y cculill dpm g are
905 4 sia (5 giue die HO Apda dll J 58

Aall Allaall Aagdll (e J81 |-1.9] 4 susnall A jall dall Aillaall Al (Y coala¥) jaallagmy
Z\J)JA.AM

965 4~ dx ) xie |-3.6121
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D(BC) Adeabuad) 4 ) s 4l 3 (2
P=0 & _aalll da 0 ol ek correlograme Joa (e
cild Al o) ol 3D (BC) Ml Aludl Sl 1 (4 2) ady JS&)

Correloaram of D(BC)

Date: 04/28/16 Time: 18:13
Sample: 1990 2014
Included observations: 24

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
= I = I 1-0178 -0.178 0.8552 0.355
s [ Y s [ 2 0271 -0.312 29338 0.231
Como ol 3 0.194 0.086 40486 0.256
Cofo ol 4 0098 0.085 4.3458 0.361
oo I 5 0.045 0.187 44133 0.492
N [ O 6 -0.163 -0.105 5.3364 0.501
I Copo 7 0.056 0.030 5.4509 0.605
O O 8 0.001 -0.126 5.4509 0.708
s I i I 9 -0.230 -0.250 7.6591 0.569
o O 10 0.044 -0.098 7.7454 0.654
ol Copo 11 0.096 0.033 81883 0.696
O oo 12 -0.102 0.001 8.7267 0.726
= O 13 -0.150 -0.087 10.006 0.693
o O 14 0050 -0.024 10.159 0.750
o oo 15 0064 -0.061 10439 0.791

EVIWES.9 g=bi_n Cla jia 1 jdaall

& &I & (-0.178) s sbusit=-1 5_yiall die da L) adll BC Aluludl 483 HIACF (Sl M) (e
(530t 1=-6 55l (8 5 (0,194 ) A t=-3 AN 5l b aliadi La 13 5 i (S ) il
AV aall il 1354(1-0.163)

coobmall (el Al cpiiadd J8Y 381 gl oAl J8 20 Cus Akaike, Schwarz wteell dacally

D(BC) Aledead) ;AL da jo 4l )2 1(12_2) by Syl

P=3 | P=2 P=1 P=0
7.6329 | 7.4865 | 7.3367 | 7.3206 | Akaike
7.832 | 7.6357 | 7.4359 | 7.3699 |Schwarz

(04-03-02-01) & Jshaadl 02 &) Galal e slaic YU ALl e (e ; eaaal)

Gk il 5 e lnal) ST dally Ao J8) Jii LY p=0 palil) da o 38U JLaa¥) 1 o
A sall Jglaall g asili 5 16 Sy jlnal
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Jo¥ zisaill Luilup(BC) AedullADFE LA il 1(13_2)ad) Jgaad

Auamented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.574495 0.0000
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 19:02
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.180990 0.211856 -5.574495 0.0000
R-squared 0.585303 Mean dependent var -0.298696
Adjusted R-squared 0.585303 S.D. dependent var 14.29954
S.E. of regression 9.208468 Akaike info criterion 7.320629
Sum squared resid 1865.510 Schwarzcriterion 7.369998
Log likelihood -83.18723 Hannan-Quinn criter. 7.333045

Durbin-Watson stat 2.078934

EVIWES.9 gl n Gla 3 1 jaall

Al 73 5aill LpuiluD(BC) AdeduliADF LA zilii (14 2)ad J g

Auamented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: Constant
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -5.448516 0.0002
Testcritical values: 1% level -3.752946
5% level -2.998064
10% level -2.638752
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 19:04
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.180920 0.216742 -5.448516 0.0000
C -0.274050 1.964378 -0.139510 0.8904
R-squared 0.585687 Mean dependent var -0.298696
Adjusted R-squared 0.565958 S.D. dependent var 14.29954
S.E. of regression 9.420803 Akaike info criterion 7.406659
Sum squared resid 1863.782 Schwarz criterion 7.505398
Log likelihood -83.17658 Hannan-Quinn criter. 7.431492
F-statistic 29.68633 Durbin-Watson stat 2.080959

Prob(F-statistic) 0.000021

EVIWES.9 zbi s s jia 3 jduaall
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G 73 gaill LuwiliD(BC) AasdullADFe JLEA) il (15_2)pd Jgaad)

Auamented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -5.483839 0.0010
Testcritical values: 1% level -4.416345
5% level -3.622033
10% level -3.248592
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 19:05
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.204452 0.219637 -5.483839 0.0000
C 3.133229 4.373448 0.716421 0.4820
@TREND((1990") -0.262061 0.300096 -0.873256 0.3929
R-squared 0.600904 Mean dependent var -0.298696
Adjusted R-squared 0.560995 S.D. dependent var 14.29954
S.E. of regression 9.474515 Akaike info criterion 7.456196
Sum squared resid 1795.329 Schwarz criterion 7.604304
Log likelihood -82.74625 Hannan-Quinn criter. 7.493444
F-statistic 15.05664 Durbin-Watson stat 2.125648

Prob(F-statistic) 0.000103

EVIWES.9 zbi s Cla jia 1 jduaall

ild g jill £) o) WD(BC) Adedid) 4y ) S ADF LA il (16 2)ad s J g

Prob | T Student| <w=BC z )
) il | 2l gall)
0 -5.5744 g Ja¥

0.8904 | -0.1395 | C el | #igaill
gy Jaal) Q;lﬂ\
0.0002 | -5.4485 g
0.3929 | -0.8732 |b alall slad¥l| 3 gallf
0482 | 0.7164 | C <l Lty
L“SJIAY\ J-.A%M
0.001 | -5.4838 g

(15 2 <14 2 <13 2) dshall e slaie YL Al dlac (e z jaal)

Zlal sl ) 5 ¢ A ginal) sl (e sl Tzl b Leale Jeaiall ProbeyiaaY)
ey ¢ A ganll adll Al Al (pe S A guenall da jal) il
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Ul As o el A 5 Correlograme JSa (e Al DAL Ay paay st Wil
ts) sl JRE DA e P=0

ER Al Al Sl 1(6_2) ) S

Correloaram of ER

Date: 04/28/16 Time: 22:39
Sample: 1990 2014
Included observations: 25

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.832
0.674
0.515
0.342
0.192
0.083
0.011
-0.062
-0.136
-0.177
-0.180
-0.183
-0.174
-0.168
-0.191

0.832
-0.061
-0.095
-0.153
-0.053

0.016

0.023
-0.090
-0.116

0.004

0.076
-0.029
-0.028
-0.076
-0.125

19.486
32.818
40.962
44721
45.967
46.214
46.218
46.370
47.150
48.566
50.133
51.880
53.589
55.329
57.787

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1]

©

10
1
12
13
14
15

lllllll-_"'

EVIWES.9 zbi s Cla jia 1 jduaall

5 0.832 stud t=-1 3l vie 4Ll Al FR dluludl 483e GIACF Sl au )l (e
158 50,674 & t=-2 Gl 5 il 8 alaadl Lo 13a 5 oo o3 JS (ailiS 5 aal i) 3 las
c A aall dually

Ol (el daally (riad J8Y (380 5a ,uals J8) 23U Cus Akaiki, Schwarz Jataell daually

il ds 5o ) correlograme Jedas EVIWES.9 geali e aladinly A8Lul) 48 jlall udiy o 68
41060/05 4 gira (5 giaa die pAlll Aa jo o) Cpb Al 12 e Gl lidl o) jal die g P=0 A

rsl)sall Jpanl) 8
ER Aledaddl il da o Al ja :(17_2) pd Jg2all
P=3 P=2 P=1 P=0
6.0708 | 6.1321 | 5.9974 | 6.279 | Akaike
6.2698 | 6.2809 | 6.0962 | 6.3281 |Schwarz
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Jial Galai (Ml g e el UL Al e 81 W5 LiYP=0 i) 32l JLa¥) 13 o
¢ o sall a8 e anilis 5 b S0

ER Alealal) 4 ) SINYADF JLIA) @il 1(18_2)ad) Jgaal)

Prob | T Student| <\alxeBC z )
PXPCTIS) PV
0.9727 | 1.6593 a Js¥)
0.0002 | 4.3978 C <yl zsalll
gy ol Lﬁ'ﬁm
0.0218 | -3.3874 g
0.9728 | -0.0345 | b alall olai¥ | 3 sall
0.0005 | 4.0938 C <l LA
syl il
0.6678 | -1.8105 g
(03-02-01) o Jsal 04 ) alall slaie Y ALl slae ] a2 jteaal)

ol Lo U (18 2)dsaadl DA (e
1J oY) g agalll Ay

Al el (ye J8) [1.6503] dusmeaall G jal) daill dallal) daiill oY csaaY) Haall 3gay
965 43 a A 3 dic |-1.9556] A saaall Al

Sl 5 ¢ A sana) Al dalhall Aol (e €I A gunall Ao jall Aol dad Y (il dpay
905 4 sira (5 giue die HT dpia 8l J 58

Aol (pe S) [-3.3874] Ao smnall A jall dagll dalladl) dadll GY (gAY jaall asag e
4 ganall dagall dallaal)

205 4 4a )y e |-2.9918
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« Culil) GS}A:L“ Aty

S) A panall daall dillaall Aalll Y ¢ 0B A sine (5 siue dic alall slaiY) AS jo 2gag a2
0.05 = S (0.9728) (s sbon A Jlaial¥l o jusdy Lo 138 5 ¢dy gunall A jall Aall (4

QL 5 A ganall Aol Asllaal) dell e 51 & guenall A all Al ded OV (il agay
205 4 sira (5 sie e HI dpdajdll J 58

Aallaall dadl) (ye J8) |-1.8105| o smesall Za jall dall dallaall Aadll (Y oala¥) jaallagay
A sanall daall

965 4y a Ay 2ic|-3.6121]

Prob <Y¥liayl K ) Sl BB.Y! L 9 BJAJMA e ER PRI ) LA C.JLQ.:S\ 0l [EEEN
(e Y B i Lelaal DS & ill (e (A 95509 I g5 g) QOS5 Ay sinall (5 gluall (S
Y A )l e i 5 ,all A5y Hha o) s

D(ER) Aduabaal) 4 )yl du) 3 (&
Al sl Jsaall 5 p=0 & alall Ax 53 o ek Bcorrelograme JMA (s

Cild g8l ¢ o) 3 D(ER) Adeadead) AL da 3 4l 3 (19 _2) ad Jgaal)

P=3 | P=2 P=1 P=0
5.9235 | 5977 | 6.0636 | 5.9315 | Akaike
6.1226 | 6.1262 | 6.1628 | 5.9809 |Schwarz

(04-03-02-01) & J sl 06 8 Balall slaie YL AdUall slac | (pa 1 jbeaall

r Ul Jpandl (8 die anili o HI8 Sy jLial

.01 & UK (05 ad,y Gall) il
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cild g dl £ ) sD(ER)Abwled) 4y ) SSWNADF LA @il (20 2)ad s Jgaal)

Prob | T Student| <\l=BC zladl)
g3y jial) GJJA:\.“
0.006 | -2.8373 g Jo¥
0.1917 | 1.3491 C <l 3 galll
95.\1.;‘2” J:\%S‘ ‘;_1'&\
0.035 -3.166 g
0.1834 | -1.3782 | b alall olai¥l | 7 galll
0.083 | 1.8228 C <l KA A
EEV RN
0.064 | -3.4911 g
(03-02-01) e Jshall 07 &8 Balall Alaie VL Al dhae ) (e 1 jduaall

DAY A8 e Y 5 el i oo giad WAL o J Al WiSay 5aAW) Jsaad) JOA (e 4dag
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QM&&JP}@&\LSM u\utp.\.\m‘gc‘;}\i‘aé)ﬁ\w&"_ﬁlé})ﬂ\ ;\)A\Juajsﬁm
JHO (=i i ald A saal) A jal) Al (e LaS) ATrace S 131 Cung ¢y shall (530 e Laghy

ol G @l jide JalSS 5 ga g 220t HO

Onopdall G & yidia JalSS 3 ga i H1

44



alaaall Ayl 1 S Joadl

Ol al) Jalsill Cpeaild g LA £(21_2)8 5 Jgaad)

Johansen Cointearation Test

Date: 05/01/16 Time: 12:14

Sample (adjusted): 1992 2014

Included observations: 23 after adjustments
Trend assumption: Linear deterministic trend
Series: BC ER

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 0.232878 10.22453 15.49471 0.2639
Atmost1l* 0.164258 4.127013 3.841466 0.0422

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis atthe 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.232878 6.097519 14.26460 0.6007
Atmost1* 0.164258 4.127013 3.841466 0.0422

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):

EVIWES.9 gl Cla i 1 jducall

U ) 508 Le s A 5 (el Yo JalSS an g0 W A3 W Gy Gl s sl DA (4
ATrace daid () Laad Cua <05 4 sias (5 sive YicMax-Eigen sTrance Ja (A o) s HJLIAY) 13a
25810.26 zoall Jia¥l ol LS 15,49 @yl Al 5 4 gasal) dall e BB 2 5 10.22 Cxdy
Al A @l (b i g jide JalSS o g g aae ool ) HO Apdadll i s (e 5 ¢0.05 (s
5 pall jra ) il g Ja¥) AL gl A83e a8 Y A8 ey Lea o yide JalSS 3 ga 0 HI
Zasad M osoall oSy ¥ @iady Al LAY s o) Lallla 5 il adl 8 e ghadll () S dpa
8 ypal A83le @ty CilS 13 Le Cani S VAR A sV 23 gad (Gukai ale 5 (UadY) moaad
REAN

45



alaaall Ayl 1 S Joadl

VAR Zigad Juidl :(22_2)ad, Jgaal)

Vector Autoraression Estimates

Vector Autoregression Estimates

Date: 05/01/16 Time: 12:44

Sample (adjusted): 1992 2014

Included observations: 23 after adjustments
Standard errors in () & t-statistics in [ ]

BC ER

BC(-1) 0594917  -0.045836
(0.29670)  (0.14102)
[2.00511]  [-0.32502]

BC(-2) -0.050100 0.058424
(0.24000) (0.11407)
[-0.20875] [0.51216]

ER(-1) 0.143121 1.077907
(0.58327) (0.27723)
[0.24538] [3.88814]

ER(-2) -0.004102 -0.194099
(0.54979) (0.26132)
[-0.00746] [-0.74278]

C -5.485955 9.199310
(7.86378) (3.73770)
[-0.69762] [2.46123]

R-squared 0.466320 0.948883
Adj. R-squared 0.347724 0.937524
Sum sq. resids 1499.030 338.6533
S.E. equation 9.125757 4337519
F-statistic 3.932017 83.53313
Log likelihood -80.67200 -63.56464
Akaike AIC 7.449739 5.962142
Schwarz SC 7.696585 6.208989
Mean dependent 7.198696 64.54609
S.D. dependent 11.29935 17.35334

EVIWES.9 zebi s Cla jia 3 jduaall

sl aiall G (adll BLi Y dalae o) 2a3VAR L) Zased il A (g

D on Bl asa s e Qa1 5 <0h] & sina (s sive 2o JI 50,93 &5 (2014 1990)
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sAdma it e Bl (e ana ) o Ll 5 Capuall ja B el A of 2
Lasd 5 yudi ¥ Cile gdaall ) e O G Al 238 ) ) <R=46.63% waaill Jalase el Lag &l
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Lseall 2l > LGS 1(23 2)ad) Jgaad

Q1A Jlaiay 4, guaallF iy jial) dua 8l
A 392 9 poe 0.8764 0.1329 | ER (8 i ¥BC
A 392 pie 0.4868 0.7494 | BC  wi YER
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BC 4ulullP=0 alill =il :01 &8 Jsaal

Alinomented Dickev-Fiiller Lnit Ront Test on RC

Null Hypothesis: BC has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.747351 0.0765
Test critical values: 1% level -2.664853
5% level -1.955681
10% level -1.608793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 13:38
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.238662 0.136585 -1.747351 0.0939
R-squared 0.116565 Mean dependent var -0.238750
Adjusted R-squared 0.116565 S.D. dependent var 9.152012
S.E. of regression 8.602087 Akaike info criterion 7.182660
Sum squared resid 1701.906 Schwarz criterion 7.231746
Log likelihood -85.19193 Hannan-Quinn criter. 7.195683

Durbin-Watson stat 2.081870

BCALulull p=1 jualil) il :02 Jsaal

Aliamented Dickev-Fuller Unit Root Test on RC

Null Hypothesis: BC has a unitroot
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Auamented Dickey-Fuller test statistic -1.461124 0.1310
Testcritical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 13:12
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.221966 0.151915 -1.461124 0.1588
D(BC(-1)) -0.070002 0.220116 -0.318021 0.7536
R-squared 0.120616 Mean dependent var -0.277826
Adjusted R-squared 0.078741 S.D. dependent var 9.355654
S.E. of regression 8.979767 Akaike info criterion 7.310766
Sum squared resid 1693.361 Schwarz criterion 7.409505
Log likelihood -82.07381 Hannan-Quinn criter. 7.335599

Durbin-Watson stat 2.007259
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Auaomented Dickev-Fuller Unit Root Test on BC

Null Hypothesis: BC has a unitroot

Exogenous: None

Lag Length: 2 (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -0.994533 0.2769
Testcritical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 13:42
Sample (adjusted): 1993 2014
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.160618 0.161501 -0.994533 0.3325
D(BC(-1)) -0.164136 0.235379 -0.697324 0.4940
D(BC(-2)) -0.289188 0.234266 -1.234444 0.2321
R-squared 0.185915 Mean dependent var -0.277727
Adjusted R-squared 0.100222 S.D. dependent var 9.575817
S.E. of regression 9.083295 Akaike info criterion 7.376875
Sum squared resid 1567.619 Schwarz criterion 7.525654
Log likelihood -78.14562 Hannan-Quinn criter. 7.411923
Durbin-Watson stat 1.886180

BC Alululip=3 alill zilis :04 &8 ) Jsaal)

Auliamented Dickev-Fuiller Unit Ront Test on BRC

Null Hypothesis: BC has a unitroot

Exogenous: None

Lag Length: 3 (Fixed)

t-Statistic Prob.*
Auagmented Dickevy-Fuller test statistic -1.008250 0.2711
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC)
Method: Least Squares
Date: 04/28/16 Time: 13:46
Sample (adjusted): 1994 2014
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.177879 0.176424 -1.008250 0.3275
D(BC(-1)) -0.114043 0.282836 -0.403212 0.6918
D(BC(-2)) -0.242228 0.277777 -0.872021 0.3953
D(BC(-3)) 0.102460 0.278648 0.367703 0.7176
R-squared 0.192340 Mean dependent var -0.279524
Adjusted R-squared 0.049812 S.D.dependentvar 9.812288
S.E. of regression 9.564783 Akaike info criterion 7.523696
Sum squared resid 1555.246 Schwarz criterion 7.722653
Log likelihood -74.99881 Hannan-Quinn criter. 7.566875
Durbin-Watson stat 1.954590
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Auaomented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -5.574495 0.0000
Testcritical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 18:22
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.180990 0.211856 -5.574495 0.0000
R-squared 0.585303 Mean dependent var -0.298696
Adjusted R-squared 0.585303 S.D. dependent var 14.29954
S.E. of regression 9.208468 Akaike info criterion 7.320629
Sum squared resid 1865.510 Schwarz criterion 7.369998
Log likelihood -83.18723 Hannan-Quinn criter. 7.333045

Durbin-Watson stat 2.078934

) D(BCALuludlp=1 palill &l :02 Jsaall

Augmented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -4.728717 0.0001
Test critical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 18:26
Sample (adjusted): 1993 2014
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.621054 0.342811 -4.728717 0.0001
D(BC(-1),2) 0.360874 0.222840 1.619427 0.1210
R-squared 0.633347 Mean dependentvar -0.269545
Adjusted R-squared 0.615015 S.D. dependent var 14.63534
S.E. of regression 9.080819 Akaike info criterion 7.336714
Sum squared resid 1649.225 Schwarz criterion 7.435900
Log likelihood -78.70385 Hannan-Quinn criter. 7.360079

Durbin-Watson stat 1.894667
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Atlomented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: None
Lag Length: 2 (Fixed)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -2.630808 0.0112
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 18:29
Sample (adjusted): 1994 2014
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.571974 0.597525 -2.630808 0.0170
D(BC(-1),2) 0.322541 0.439618 0.733685 0.4726
D(BC(-2),2) -0.027699 0.268725 -0.103074 0.9190
R-squared 0.633557 Mean dependent var -0.284286
Adjusted R-squared 0.592841 S.D. dependent var 14.99660
S.E. of regression 9.569184 Akaike info criterion 7.486536
Sum squared resid 1648.247 Schwarz criterion 7.635754
Log likelihood -75.60863 Hannan-Quinn criter. 7.518921
Durbin-Watson stat 1.905151

D(BC)Alulullp=3 ,alill =ilis :04 8

Auamented Dickev-Fuller Unit Root Test on D(BC)

Null Hypothesis: D(BC) has a unitroot
Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -1.722074 0.0804
Test critical values: 1% level -2.685718
5% level -1.959071
10% level -1.607456
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 04/28/16 Time: 18:32
Sample (adjusted): 1995 2014
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.404805 0.815763 -1.722074 0.1043
D(BC(-1),2) 0.155766 0.694686 0.224225 0.8254
D(BC(-2),2) -0.156874 0.489698 -0.320348 0.7529
D(BC(-3),2) -0.090651 0.283895 -0.319311 0.7536
R-squared 0.638637 Mean dependent var -0.113500
Adjusted R-squared 0.570881 S.D.dependentvar 15.36522
S.E. of regression 10.06532 Akaike info criterion 7.632925
Sum squared resid 1620.970 Schwarzcriterion 7.832071
Log likelihood -72.32925 Hannan-Quinn criter. 7.671800
Durbin-Watson stat 1.949549
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Atllomented Dickev-Fuiller Unit Root Test on FR

Null Hypothesis: ER has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic 1.659342 0.9727
Testcritical values: 1% level -2.664853
5% level -1.955681
10% level -1.608793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 04/28/16 Time: 22:40
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) 0.029265 0.017636 1.659342 0.1106
R-squared -0.234982 Mean dependent var 2.984167
Adjusted R-squared -0.234982 S.D. dependent var 4926786
S.E. of regression 5.475125 Akaike info criterion 6.279081
Sum squared resid 689.4708 Schwarz criterion 6.328167
Log likelihood -74.34897 Hannan-Quinn criter. 6.292103

Durbin-Watson stat 0.953121

ERALLIP=1 yalill =il 102 a8 Jsaal

Aliamented Dickev-Fuller Unit Root Test on FR

Null Hypothesis: ER has a unitroot
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Auamented Dickevy-Fuller test statistic 0.668380 0.8532
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 04/28/16 Time: 22:41
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) 0.010974 0.016419 0.668380 0.5112
D(ER(-1)) 0.480254 0.183548 2.616496 0.0161
R-squared 0.113718 Mean dependent var 2.700435
Adjusted R-squared 0.071514 S.D. dependent var 4.832870
S.E. of regression 4.656856 Akaike info criterion 5.997499
Sum squared resid 455.4124 Schwarz criterion 6.096238
Log likelihood -66.97124 Hannan-Quinn criter. 6.022332

Durbin-Watson stat 1.892408
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Auamented Dickev-Fuller Unit Ront Test on FR

Null Hypothesis: ER has a unitroot
Exogenous: None
Lag Length: 2 (Fixed)

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic 0.656367 0.8503
Test critical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 04/28/16 Time: 22:42
Sample (adjusted): 1993 2014
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) 0.011781 0.017950 0.656367 0.5195
D(ER(-1)) 0.530748 0.231817 2.289510 0.0337
D(ER(-2)) -0.058366 0.221319 -0.263720 0.7948
R-squared 0.120490 Mean dependent var 2.670000
Adjusted R-squared 0.027911 S.D. dependent var 4.944344
S.E. of regression 4.874856 Akaike info criterion 6.132182
Sum squared resid 451.5201 Schwarzcriterion 6.280960
Log likelihood -64.45400 Hannan-Quinn criter. 6.167230

Durbin-Watson stat 1.946431
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Auamented Dickev-Fuller Unit Root Test on ER

Null Hypothesis: ER has a unitroot
Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic 0.157416 0.7215
Testcritical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(ER)
Method: Least Squares
Date: 04/28/16 Time: 22:42
Sample (adjusted): 1994 2014
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) 0.002779 0.017655 0.157416 0.8768
D(ER(-1)) 0.565502 0.221083 2.557874 0.0204
D(ER(-2)) -0.282079 0.248916 -1.133229 0.2728
D(ER(-3)) 0.427764 0.211255 2.024873 0.0589
R-squared 0.289444 Mean dependent var 2.725238
Adjusted R-squared 0.164051 S.D. dependent var 5.059484
S.E. of regression 4.625898 Akaike info criterion 6.070861
Sum squared resid 363.7818 Schwarz criterion 6.269818
Log likelihood -59.74404 Hannan-Quinn criter. 6.114040

Durbin-Watson stat 1.903562
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Auamented Dickev-Fuller Unit Root Test on ER

Null Hypothesis: ER has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic 1.659342 0.9727
Testcritical values: 1% level -2.664853
5% level -1.955681
10% level -1.608793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 04/29/16 Time: 11:10
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) 0.029265 0.017636 1.659342 0.1106
R-squared -0.234982 Mean dependent var 2.984167
Adjusted R-squared -0.234982 S.D. dependent var 4926786
S.E. of regression 5.475125 Akaike info criterion 6.279081
Sum squared resid 689.4708 Schwarz criterion 6.328167
Log likelihood -74.34897 Hannan-Quinn criter. 6.292103

Durbin-Watson stat 0.953121

Sal Ggm il ER Al ADF HlLial 202 Jsasl)

Auamented Dickev-Fuller Unit Root Test on ER

Null Hypothesis: ER has a unitroot
Exogenous: Constant
Lag Length: O (Fixed)

t-Statistic Prob.*
Auagmented Dickev-Fuller test statistic -3.387470 0.0218
Test critical values: 1% level -3.737853
5% level -2.991878
10% level -2.635542
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 04/29/16 Time: 11:12
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) -0.131879 0.038931 -3.387470 0.0026
C 10.84971 2.467055 4.397838 0.0002
R-squared 0.342792 Mean dependent var 2.984167
Adjusted R-squared 0.312919 S.D. dependent var 4926786
S.E. of regression 4.083829 Akaike info criterion 5.731603
Sum squared resid 366.9086 Schwarzcriterion 5.829774
Log likelihood -66.77923 Hannan-Quinn criter. 5.757647
F-statistic 11.47495 Durbin-Watson stat 1.507675

Prob(F-statistic) 0.002649
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Auamented Dickev-Fuller Unit Root Test on ER

Null Hypothesis: ER has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.810541 0.6678
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 04/29/16 Time:11:13
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) -0.129818 0.071701 -1.810541 0.0845
C 10.82264 2.643615 4.,093880 0.0005
@TREND("1990") -0.007667 0.221792 -0.034568 0.9728
R-squared 0.342830 Mean dependent var 2.984167
Adjusted R-squared 0.280242 S.D.dependentvar 4926786
S.E. of regression 4.179814 Akaike info criterion 5.814879
Sum squared resid 366.8877 Schwarz criterion 5.962136
Log likelihood -66.77855 Hannan-Quinn criter. 5.853946
F-statistic 5.477592 Durbin-Watson stat 1.510735
Prob(F-statistic) 0.012179
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Correloaram of D(ER)

Sample: 1990 2014
Included observations: 24

Autocorrelation

Partial Correlation

AC

PAC Q-Stat Prob

4]

.-..-..—..-.._.._..-._......-..-_._

[}

0.390
0.056
0.288
0.276
0171
0.061

-0.078
-0.193
-0.150
-0.083
-0.183
-0.299
-0.262
-0.082
-0.012

0.390

-0.114

0.368
0.014
0.129

-0.132
-0.158
-0.271
-0.067
-0.010
-0.023
-0.089
-0.054

0.108
0.076

4.1280
42157
6.6776
9.0543
10.020
10.148
10.374
11.827
12.760
13.065
14,672
19.326
23.222
23.639
23.650

0.042
0.122
0.083
0.060
0.075
0.119
0.168
0.159
0.174
0.220
0.198
0.081
0.039
0.051
0.071
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Allaomented Dickev-Fuiller Unit Root Test on D(FR)

Null Hypothesis: D(ER) has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Auagmented Dickev-Fuller test statistic -2.837324 0.0067
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time: 13:18
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.469972 0.165639 -2.837324 0.0096
R-squared 0.264429 Mean dependent var -0.360870
Adjusted R-squared 0.264429 S.D. dependent var 5.361047
S.E. of regression 4.597926 Akaike info criterion 5.931593
Sum squared resid 465.1004 Schwarzcriterion 5.980962
Log likelihood -67.21331 Hannan-Quinn criter. 5.944009

Durbin-Watson stat 1.925020
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Aliamented Dickev-Fuller Unit Root Test on D(FR)

Null Hypothesis: D(ER) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -2.240176 0.0272
Test critical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time: 13:20
Sample (adjusted): 1993 2014
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.454078 0.202697 -2.240176 0.0366
D(ER(-1),2) 0.018538 0.209788 0.088367 0.9305
R-squared 0.227030 Mean dependent var -0.098182
Adjusted R-squared 0.188381 S.D. dependent var 5.333549
S.E. of regression 4.804988 Akaike info criterion 6.063694
Sum squared resid 461.7582 Schwarz criterion 6.162880
Log likelihood -64.70063 Hannan-Quinn criter. 6.087059

Durbin-Watson stat 1.983591
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Auliamented Dickev-Fiiller Lnit Root Test on D(FR)

Null Hypothesis: D(ER) has a unitroot
Exogenous: None
Lag Length: 2 (Fixed)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -1.249889 0.1874
Testcritical values: 1% level -2.679735
596 level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Vvariable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time: 13:24
Sample (adjusted): 1994 2014
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.267248 0.213817 -1.249889 0.2273
D(ER(-1),2) -0.159335 0.222748 -0.715313 0.4836
D(ER(-2),2) -0.436143 0.198823 -2.193629 0.0416
R-squared 0.386814 Mean dependent var -0.014286
Adjusted R-squared 0.318682 S.D. dependent var 5.450367
S.E. of regression 4.498840 Akaike info criterion 5.977080
Sum squared resid 364.3120 Schwarz criterion 6.126297
Log likelihood -59.75934 Hannan-Quinn criter. 6.009464
Durbin-Watson stat 1.911673
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Auliamented Dickev-Fiiller Lnit Root Test on D(FR)

Null Hypothesis: D(ER) has a unitroot
Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Auagamented Dickev-Fuller test statistic -1.613323 0.0989
Testcritical values: 1% level -2.685718
5% level -1.959071
10% level -1.607456
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time: 13:25
Sample (adjusted): 1995 2014
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.343594 0.212973 -1.613323 0.1262
D(ER(-1),2) -0.130225 0.261689 -0.497635 0.6255
D(ER(-2),2) -0.345326 0.215562 -1.601979 0.1287
D(ER(-3),2) -0.104981 0.218232 -0.481051 0.6370
R-squared 0.394622 Mean dependent var -0.525000
Adjusted R-squared 0.281114 S.D. dependent var 5.050178
S.E. of regression 4.281902 Akaike info criterion 5.923528
Sum squared resid 293.3550 Schwarz criterion 6.122675
Log likelihood -55.23528 Hannan-Quinn criter. 5.962404
Durbin-Watson stat 2.250238
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Auamented Dickev-Fuller Unit Root Test on D(ER)

Null Hypothesis: D(ER) has a unitroot
Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.837324 0.0067
Testcritical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time: 13:30
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.469972 0.165639 -2.837324 0.0096
R-squared 0.264429 Mean dependent var -0.360870
Adjusted R-squared 0.264429 S.D. dependent var 5.361047
S.E. of regression 4.597926 Akaike info criterion 5.931593
Sum squared resid 465.1004 Schwarz criterion 5.980962
Log likelihood -67.21331 Hannan-Quinn criter. 5.944009
Durbin-Watson stat 1.925020
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Auamented Dickev-Fuller Unit Root Test on D(ER)

Null Hypothesis: D(ER) has a unitroot
Exogenous: Constant
Lag Length: O (Fixed)

t-Statistic Prob.*
Auagamented Dickev-Fuller test statistic -3.166044 0.0355
Testcritical values: 1% level -3.752946
5% level -2.998064
10% level -2.638752
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time: 13:31
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.606714 0.191632 -3.166044 0.0047
C 1.496466 1.109181 1.349164 0.1917
R-squared 0.323101 Mean dependent var -0.360870
Adjusted R-squared 0.290868 S.D. dependent var 5.361047
S.E. of regression 4.514537 Akaike info criterion 5.935424
Sum squared resid 428.0019 Schwarz criterion 6.034162
Log likelihood -66.25737 Hannan-Quinn criter. 5.960256
F-statistic 10.02384 Durbin-Watson stat 1.832633
Prob(F-statistic) 0.004656
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Auamented Dickev-Fuller Unit Root Test on D(ER)

Null Hypothesis: D(ER) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickevy-Fuller test statistic -3.491169 0.0641
Test critical values: 1% level -4.416345
5% level -3.622033
10% level -3.248592
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 04/29/16 Time:13:34
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.754303 0.216060 -3.491169 0.0023
C 4.815039 2.641522 1.822827 0.0833
@TREND("1990") -0.220520 0.160004 -1.378213 0.1834
R-squared 0.381813 Mean dependent var -0.360870
Adjusted R-squared 0.319994 S.D.dependentvar 5.361047
S.E. of regression 4.420853 Akaike info criterion 5.931650
Sum squared resid 390.8788 Schwarzcriterion 6.079758
Log likelihood -65.21397 Hannan-Quinn criter. 5.968899
F-statistic 6.176324 Durbin-Watson stat 1.770893
Prob(F-statistic) 0.008151
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Pairwise Granger Causality Tests
Date: 05/01/16 Time: 15:25
Sample: 1990 2014

Lags: 2

Null Hypothesis: Obs F-Statistic ~ Prob.
BC does not Granger Cause ER 23 013292 08764
ER does not Granger Cause BC 0.74943  0.4868

73



) b gSa L) 209 (aalal)

Variance Decomnaosition

Variance Decomposition of BC:

Period SE. BC ER
1 9.125757 100.0000 0.000000
2 10.46256 99.75256 0.247442
3 10.71669 99.12660 0873401
4 10.78240 98.33261 1.667393
5 10.82404 9757951 2420489
6 10.86077 96.95562 3044376
7 10.89184 96.47008 3529917
8 10.91659 96.10274 3897260
9 10.93561 95.82824 4171758
10 10.94998 95.62417 4375831

Variance Decomposition of ER:

Period SE. BC ER
1 4337519 29.71537 70.28463
2 6.555985 3348806 66.51194
3 1819788 3326921 66.73079
4 8577780 32.32544 67.67456
5 9.065080 3143761 68.56239
6 9.395742 30.74872 69.25128
7 9.628149 30.24381 69.75619
8 9.795024 29.87995 70.12005
9 9.916381 29.61830 70.38170
10 10.00531 29.42952 7057048

Cholesky Ordering: BC ER
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Imnulse Resnonse Choleskv (d.f.adiusted)

Résponse of BC:

Period BC ER
1 9.125757 0.000000
(1.34552) (0.00000)
2 5.090667 0.520445
(2.37252) (2.12238)
3 2.156391 0.855696
(2.45676) (1.64548)
4 0.690883 0.967179
(2.40492) (0.99004)
5 0.047513 0.947272
(1.81354) (0.71284)
6 -0.203634 0.869022
(1.17774) (0.62798)
7 -0.281518 0.772388
(0.75480) (0.57049)
8 -0.287709 0.675882
(0.56103) (0.50947)
9 -0.266891 0.586912
(0.48881) (0.44865)
10 -0.237907 0.507744
(0.44602) (0.39281)
Response of ER:
Period BC ER
1 -2.364460 3.636399
(0.83455) (0.53616)
2 -2.966954 3.919702
(1.41459) (1.16202)
3 -2.439330 3.495397
(1.79272) (1.44411)
4 -1.854910 2.998088
(2.10405) (1.35936)
5 -1.431630 2.558869
(2.15791) (1.20406)
6 -1.144941 2.189384
(2.00414) (1.07990)
7 -0.944153 1.878790
(1.76634) (0.99159)
8 -0.794470 1.615572
(1.52211) (0.92447)
9 -0.676366 1.390912
(1.30267) (0.86725)
10 -0.579430 1.198279
(1.11499) (0.81403)

Cholesky Ordering: BC ER
Standard Errors: Analytic
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