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Abstract

This dissertation aims at studying the impact of exchange rate
fluctuations on Algerian non-hydrocarbon exports in international markets
for the period 2000 to 2017. Statistical and econometric tools were used
(VAR Vectorial Auto Regressive). The study concluded that there was no
statistically significant effect of the exchange rate of the Algerian Dinar
against the US dollar and the Euro on the exports of non-hydrocarbons. The
development of Algerian exports outside hydrocarbons is also largely
linked to the development of hydrocarbon exports. This is for the reason
that semi-manufactured products, which account for the majority of non-
hydrocarbon exports, are mainly hydrocarbon derivatives; consequently,
their prices are highly related to hydrocarbon prices. The decline and the
collapse of the Algerian Dinar against the US dollar and the Euro due to the
depreciation by the monetary authority, which justifies this measure in
order to support and encourage Algerian exports. However, this measure is
inadequate due to the lack of national production structure and its inability
to cover the requirements of the national market in quantity and quality, as
well as to be able to access foreign markets. This measure is also attributed
to another goal: restricting foreign importations, but then again this
reasoning is also considered useless as regards to the needs of the national
market and its link with the European market in particular.

Keywords: exchange rate, non-hydrocarbon exports, VAR self-regression
vector models.
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-0.308 -0.019 24.965 0.003
10 -0.230 0.143 27.340 0.002
11 -0.192 -0.239 29.238 0.002
12 -0.167 0.022 30.915 0.002

©
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Date: 08/18/19 Time: 05:48
Sample: 2000 2017
Included observations: 18

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| | 0.757 0.757 12.121 0.000
| 0.498 -0.174 17.701 0.000

1

2

3 0.315 0.011 20.087 0.000
4 0.236 0.094 21.522 0.000
5 0.154 -0.094 22.177 0.000
6 0.091 0.011 22425 0.001
7 -0.000 -0.117 22.425 0.002
8 -0.064 -0.017 22.572 0.004
9 -0.161 -0.165 23.607 0.005
10 -0.185 0.064 25.141 0.005
11 -0.240 -0.173 28.094 0.003
12 -0.263 -0.014 32.250 0.001

=A_B_m = _ 0

llll-_-"I

(Eviews 10) b, ol 2 - el
e Y @ B Jaes OF AC 3l BV s JSe ey el Sl I5 e W o
Gl Ll Y a2l Ll cnlldl 3 i) e 2l adle O W ol Ul Lastd) 3 Ty é 0,757
OF Jst S sy ooV ol e 28 Ao Uy Al 2 g0 08 0 s Wl miazd PAC 54
AR ISl o (6 0 2358 o 5 le 2y 5 ks 1 dlulld)
By =)zl &y Gl Ol yslall e

Sy 2 o s a A o pslall A gl ) DL Y Al (6-2) (K

Date: 08/18/19 Time: 05:49
Sample: 2000 2017
Included observations: 16

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

|

-0.557 -0.557 5.9477 0.015
-0.091 -0.581 6.1192 0.047
0.241 -0.355 7.4111 0.060
0.037 0.052 7.4448 0.114
-0.412 -0.416 11.888 0.036
0.440 -0.196 17.477 0.008
-0.152 -0.260 18.212 0.011
-0.018 0.031 18.223 0.020
0.009 0.099 18.226 0.033
10 0.002 -0.202 18.227 0.051
11 -0.030 -0.097 18.278 0.075
12 0.041 -0.180 18.398 0.104

il

©CoOo~NOOUr~WNEPER

A

p-n__0ull_lI

Eviews 10) b, ol 2 2 el
— o LW @ LUV Jase OF AC Gl DL YT s I3 e g odlel JSCad) IS e U o
Lo dgss Wl mazd PAC g3k1 gl b,V 2wl Wl sl 5y Ladls ododdl @ T ¢ -0,557
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MA2) §ARZ) f ARy Sl p 1021 2556 o
. (Lag Order Selection Criteria) PR CIPETNWE N
L) il B i ST el we bl sl s (Lag) slaY) 58 o dedl Semdll S el 53
‘195* Lo Lgaldsiinl o2y 3 ,b SO Lalul Slny aw g ,al) 3 ,alal)
¢ BalasV) &bl 23l Jan Pl -
SUL plaszal sy P=4 1 aladl SUL o b Al G alaYl 3aeB plusnaly -
(p=6 £ 3y gl
AflasY) pladl alisanly -
SY (il ) 3 L ) BlaalST o el 3 e e Sas o e 5l a2 T ety
cipalasV) Al e a5y 5 ake by LET Gut ¥ L | S il Ol i) 3 ad) OF Lo gas o>,
A sds e e alalS s UT o)l OF bl 0dd S8 o asb 050 5 By 528 W) 2k U
G s Asb 2ia 52 2l ULy ols )l o o pslall o 5 8ke o )BT ejle ¥ Sle Blaall Bad anisiss
2als o )BT o5
W) ) s Jpadl £ il
p=1 =W a5 of LS ERDDOLLAR oY N gl G o a2l @
s (o 3 il O o jmes ki ol a3 ud (3 alenzel) ol jlas ) il 1(6-2) J
SN Y5

VAR Laq Order Selection Criteria
Endogenous variables: ERDDOLLAR
Exogenous variables: C

Date: 06/10/19 Time: 19:43
Sample: 2000 2017

Included observations: 15

Lag LogL LR FPE AlC sSC HQ

0 -60.82518 NA 222 6671 8.243357 8.290560 8.242854
1 -46.30870 25.16189" 3677728~ 6.441160* 6.535567" 6.440154*
2 -45.68420 0.999200 38.81531 6.491227 6.632837 6.489718
3 -45.39848 0.419061 43.02567 6.586464 6.775277 6.584452

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Eviews 10y =l ) ol 2 @yl

(Akaike info criterion, Schwarz criterion, Hannan-Quinn j jleedl 2ed sul IS oo 30

.citerion
! S.Ouliaris, A.R.Pagan and J.Restrepo 2018y, Quantitative Macroeconomic Modeling

with Structural Vector Autoregressions-An EViews Implementation.

BS19 o gadadl g L oy L) Sl (3 ey 2005y 2l 3l de daz Wl ae
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el b 2l
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VAR Lag Order Selection Criteria
Endogenous variables: ERDEURO
Exogenous variables: C

Date: 06/10/19 Time: 19:40
Sampile: 2000 2017

Included observations: 15

Lag LogL LR FPE AIC SC HQ

o -56.90737 NA 132 0663 7.720983 7.768187 7.720480
1 -40.74342 28.01752* 17.51125* 5.699123* 5.793530" 5.698118*
2 -40.73699 0.010292 20.06921 5831599 5973209 5.830090
3 -40.73520 0.002626 23.10449 5.964693 6.153507 5.962682

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction ermor

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(Eviews 10) b, ol 2 - el
wod b5 sV s fle A Sl O oo ae OF o My p=1 el 2 s OF Lt
G o 3o LS Ol ST (8 Moy s ol aed) (3 8T Sl OF (o cilld) 2l (3 ey JU) 2l
el ol )
p=1 Wi, 0f b EXHH o6y 21 7 b o slall il @
Sy 2 ol o psball dhdd el 2 s wad (3 dlesed) oLV il 1(8-2) J g

VAR Lag Order Selection Criteria
Endogenous variables: EXHH
Exogenous variables: C

Date: 06/10/19 Time: 19:37
Sampie: 2000 2017

Included observations: 15

Lag LogL LR FPE AlC SC HQ
o] -117.0792 NA 402809.8 15.74390 15.79110 15.74340
1 -111.1166 10.33527* 208132.8* 15.08221* 15.17662* 15.08121*
2 -110.5553 D.898014 221526 .6 15.14071 15.28232 15.13920
3 -109.7654 1.158498 229591.9 15.16873 15.35754 15.16671

* indicates lag order selected by the criterion

LR: seguential modified LR test statistic (each test at 5% level)
FPE: Final prediction ermor

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

el 2l g 55loll (sl W83 ) pas T il (Eviews 10) mob ol 2 il
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Sy Stationary Time Series & izes aoe) LS Slgs aae I Ol o e 5 on
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ANyl Y el s dr g Y Akl OF (6f cland @l sb e 58 Jo $U3 L ow il jan O
LB S 33 42 ol el b g L Lo gl (5l 0 5l 2 LT cOLad

S5t ol 258y o e B Cae Ty EB OSae clatall Sadl dl sl
chocs  auls ol eas Ope a0 Lol 2l a o ook =Y 3 haw g
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e ) aAleldld) 0S5 eV () 555

il a5 5m5 Et =Y1 Liob wge b W -

ALY L el fa WS R Y L ] ey Gsny o) e ety O pldl -

i ) Sl )l O g el g Ay JuoT el ga 1

23U slad) s @ b g 13 Statlonary & i due I aladud) o

EG) =E@eg) =p o sl e ols =

EQe —w)? = E(e—s —)? =0y oM e A S~

s e gl sl i)l cn W 05 OF eak el e Jzew (COVArIance) bl —

D) sie ot S s W) B e ey Cmend) G ite ) 5

COV(Ye, Yesr) = E[(: =) Wer — ] =7,

279 0 A 0 5Ss k) le ol 01 s ¢ bl eV ((2007) e aS
? Francois-Eric Racicot, Raymond Théoret (2001), Traite D’économétrie Financiére,

presses de I'Université du Québec, P230.
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) O ROV [y ESS VSSUU 1S U FRCH U g ESPURC I SO g W W I A - IS X )
Byl il ) (3 Badseed) G ol ay Ll G5 ) 68T LS dlas] eplie 5 Clal plasaa
U sl e 655 dars gy s e Ll e LS

Yo =pY 1 t+¢
e, wN (0,6°) & cov(e,g-1)=0 V%S

S5 s Uilam) &g (P) 3l 36 ( Jpall il (ailan 4y slad slopall 4 0 £, o
v e g ol W15 IR wie ez OF (S8 gy o 1 jdor e (3l 5 it 8 e S ALl OF e
R- LV e gyl 6l 0w sy ((Spurious or nonsense Régression)  jusii
Durbin- aila>) wd Ul Lafy (lgd) o Gid> 8 5y pae b 3 5> squared
d) Lo 05 @ G AT ) el iy d ke 0SE Lt 2 lsy (Watsin
(1,2,3¢c...¢

«(ADF) s li 35 Sos jlett (DF) 5 (Koo jlasl 1on JS 0 50l o ol Ll ool e
Loal 0y e LWSKPSSy 5 (PP) 0450 <l

Ly (3-2 2-2 (122 Jiayr sy Gl a9 LSl s ey kel Laal s U] g o L
R O N I S0 o G E R PIDUENEIMIR N [PRPTEIUN W SR - W B ERCHERGE
:2L}L:SL< AL W s e dezmy ) (ADF) jlext s U3 3 (pdezee (Unit root test)

Axy = px¢—q —

p
(D] Axt_j+1 + &t ... (1)

j=2

p
Axy = pxe—q —

®] Axt_]-+1 +c+ Et .. (2)

j=2
14

Ax; = px;_4 —Z(Z)]- Axi_jiq+cC+ bt + &, ...(3)1
j=2
(ol dm e Yy a0l e 22 Y 1(ale o) O gy abl O g 7368 L5V Bl °
(el d Jo i Sy o) o) e 6528 V(bW 3 6 ) dea) °
R INE) & oL &.& ggj:; :(cb‘ﬂ\j ol£YL C)}C) B drL) °

Oles gdly 2l lio s Jeloudly & ol (oalasW ol (2010 s ) el o e Dl (LIS (s e Jols™

270 o 05,3
2 Régis BOURBONNAIS (2015, Econométrie (cours et exercices corrigésIIB™*
édition, Dunod, Paris, P250.
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L2 s b Al o el a ) ma) e af LS

Sy o 5 5 T (NON Stationary Time Series) & e pé dlod) 1dy all i @l —

By o 55y pie T (Stationary Time Series) § s alolod) ikt o d) - -

pe g Ao LSl e pits 1] 55 s o Jsadl @ (ADF) &) gVl jlas) ol ] as

sl ol g g e legd QWL Wy L3 Akl 2t (Trend) st 1Yl (C) wblil & gins
(Trend) sl Laldly (Cy Leabs S Laf 5 3me p g8 LW ALl 2y Wl gzie 040 DS
C TS il @A\wuﬁg&@i L (g gins

LS el ool ey L1 gk
Loy ;W (ADF) ijl\ s L“;(;»J et Jleazal &) iz Y1 dul s :(9—2)J5.b.-

Jlez=Y)

Gabad) L ssla>Y) g3 3,4 ey
S sne pf 0.9263 -0.158353 bl
S yms pé 0.9596 -0.646161 | Lu; eyt | LY | ERDDOLLAR
G sine 0.8901 | 0.884983 5k
S sne p 0,7852 -0,821 bl
S yms pé 0,2391 -2,729 by oL | LoV | ERDEURO
S sme pé 0,9945 2,514 pNe
& sine 0.5950 | -1.316508 Ul
& gine 0.4543 | -2.207746 | by ey, | LY EXHH
& gine 0.7804 | 0.374871 R

(A2 3104 0 0 sy (Eviews 10y by ol 2 e tely Il slas] e 2 gl

=Y 2y (BRDDOLLAR) S Y ¥ ol Jlie (o5 5h) Jludll O oo e aledld 2l
Y el olEY) 487 b by caledkidd ale o) s ¥ LWL L gime pie ) plal oEY) dadal salad)
C=0 &l simn p ol Jolaod QUL y Ll 2 gime oo wblil 2des OF LS™ =0 (of Jaall e il
(EXHH) @iy 21 & )l ol olall dades (38 o L) goilad) i on g taladel] 1bB o 5 Y e

wslall JlesY1 p2 3 (BRDEUROY (1)1 5,50 e 6 504l G ro e aleded 2l U
T aall e Gl aladl oY1 28T es Ly Al ale ol da s LWLy Lz gime U] alad) o2V dalal
bl abB L a4ty €O (6 (6 3mn ol folasd Ly Ll 2 sinn wblil dedas OF LS DO

Sy @k 1500 oy Lt IS0 500 1 Jdor Lol ils Jaw e EVIEWS ol o tolll S 1 i 22 5 plissal (S6 ’
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JsY G ke LS (ADF) w38 (S jlas) Jlomsals &yl el anl s 1(10-2yd 50

b 2yl AR 235l 34 et
Grm | 02089 | 2216039 | b
S yins 0.0177 | -4.386603 | «bulyeiyL | Js¥ | ERDDOLLAR
&y 0.0422 | ~2.050191 o
Sem | 01884 | 2284983 | L
S| 04947 | 2120144 | L, eiv | U
- 0,221 | -1,165838 ~
ke ’ ’ w ERDEURO
0,0042 | ~4,490603 |  bu
_ 0,0023 | -5,765200 | L ave | ou
= 0,0001 | -4,735536 5o
0.0078 | -4.092785 |  bu
_ 0.0260 | ~4.155831 | Lu, syt | Jy EXHH
= 0.0009 | -3.799906 5y
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«Co-integration

25508 50V sl Blie A ) O o ey ol e Sy R ol ol pslall 1 G 3 el
Byl 25l M s OF Jgld (JIpdl e asldly LoV a5 )l e dalSa ) OY 1 iy ¢ Jans
VAR 31 Yl (Slgmas) Gasl 2344

110



< gg)fﬂ\ 9yl éf‘g\ DYl folis 6 51 )l B o e S 30 1 U1 feadl)
(a.é\.\.&l\ ;\.&‘).\J\) Q\B)}‘ CJ\?’ Q‘)JL-GJ\

1Y g3 ged!
PS5 adld L) S o
EXHH, - fERDDOLLAR,y ...................... 8
S )l oY 3 el i i) il A ol L
EXHH, = By + BI*ERDDOLLAR &, ..................... 2

10N

dIntercept (i) <ot a> 52 B

¢tERDDOLLAR zse » B

b 55 oy pladl Lhady | o e oy U1 il k) g gy

S Byl o Sl el i el ot o D rte oSS B0 3y LS e et Sy
s gedl Al et e e (Sl gk I e [0y el il e 31500 3l I
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™ Error Correction Model
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I ey RO T T P 1V CCC R S R EU RN S
L S ey dlly sVl I & aelas, (Engel-Granger cointegration test
o A g LWy lal e @iy 1987 s ENGEL and  GRENGER

25 ¥ a3 e~ (Two Step Test Engle-Granger for Co-integration)
S il BN EL ey Jiadl ity ol ) sl 2l b 4550 ) 3l
2 Olld Ol 5 Slay (s aall Sla M ad oy sdaddl U2V O gl Jlaazal
Sl o jlasl el ol L) s Jlanzal oS Ly cior ) ity LlalST el bl 2 ) izl @
«(KPSSy «(PP) ((ADF) 50> i
S DLy Ll Sy Ol ol e el ey QSN Eslas e 22U 1 Al &l Gzl @
R
e 7358 izl Sl ol ) ) 5 e 51 BV a1 s ) Al L g L
(S el Sl ) a3y ey sl SN G gl SIS Jamtis S (ECMY el Yl

GRANGER Cointegration Test & jidt foSd1 st o) ) &
& ) Sl N 3k b Jlemsaly ppheld) y ) SN 2356 i psiie L)V1 8kt oda 3
JWST (OLS) a5l

Jlie 3 Sl G o s Sy 2 o s ol pslall p b)Y Al (1122 J

S Y )
Dependent Variable: EXHH
Method: Least Squares
Date: 07/17/19 Time: 07:42
Sample: 2000 2017
Included observations: 18
Variable Coefficient Std. Error t-Statistic Prob.
ERDDOLLAR 17.41856 11.90715 1.462865 0.1629
C 70.38548 967.2624 0.072768 0.9429

R-squared 0.117970 Mean dependent var 1467.611
Adjusted R-squared 0.062843 S.D. dependent var 669.3161
S.E. of regression 647.9439 Akaike info criterion 15.88992
Sum squared resid 6717300. Schwarz criterion 15.98885
Log likelihood -141.0093 Hannan-Quinn criter. 15.90357
F-statistic 2.139974 Durbin-Watson stat 0.584076
Prob(F-statistic) 0.162871

Eviews 10) b, ol 2 2 il

< « JOHANSEN Cointegration Test 1988 . uils o ol paze ) ool bl Lol sl Jlowzod S5

IS B e SN LV Gl prne e Y e Wl 3 ST femie s e ST iy
'Robert F. Engle and C. W. J. Granger (1987). Co-Integration and Error Correction
Representation, Estimation, and Testing. Econometrica.Vol. 55, No. 2 (Mar., 1987y, pp.
251-276.
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EXHH,=17,41xERDDOLLAR +70,38+€...................... 3)

LS & i o ol ) Rdae OF o A5 Bl maen ¥ 3 sed) OF o3l J g e Lol
ides of LS ¢ Probt-Statisticy=0,9429 t-Statistic =0,0727 st~ &3 1) o5
(t-Statisticy =0,1629 t-Statistic =1,462 (=Y 2 &y o Sy 21 £ ol sLall
F-Statistic =2,139 s 2 28 aglax] OV Laf &l Gsne 5y pde b LS (Prob
«(R-Squared=0,1179) lu> Cinis ta=dl olas Of L™« Prob(F-Statisticy =0,162871
DY) bl (6 fA Sl G ro e a3l M (3 B il & peid) Sl OF e o s
Sl Uy Mo B Bes 2y 0 1179 s 08y 2 2 = wlpslall 3 il s S0
R-Squared . 15Ty 1u> 2ias DW=0.584 aslax of LS LS (z35ul &l Jolse L o 2
ol g LS 3 50l 2D pe o Ju ol 550 0dgd QWL el Y o 013 DLyl s g g
Z3sedl s J ke )3 3y s ST SCey aSl 3101 & ) i) ey et

e, By il dalys

W) zens e 1ol Alds 3 ) izs Granger Cointegration Test jles) 3 wlul b3 2y
o dria JolSS B s gm g Yy L5 At Alin Of slims Lgn jl il pisd Rl aby 5 e de LS
Uil sl 2348 pg BWI S5kt () 55 0 Ko Y JULy coledkd) v Y1 absb 05l B
.ECM

Jlis 35 Sl G o e o) JAENN AL 3101 3 )l Ll s 1(12-2) s

Sy 21 =l o psbally S0 Y )

Null Hypothesis: RESIDO4 has a unitroot
Exogenous: None
Lag Length: O (Autom atic - based on SIC, maxlag=3)

t-Statistic Prob.*

Auamented Dickev-Fuller test statistic -1.956714 0.0506
Testcritical values: 120 level -2.708094
5956 level -1.962813
109206 level -1.606129

*MacKinnon (1996) one-sided p-values.
wWarning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 1.7

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(RESIDO4)

Method: Least Squares

Date: O7/25/19 Time: 19:33

Sample (adjusted): 2001 2017

Included observations: 17 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

RESIDO4(-1) -0.335960 0.171696 -1.956714 0.0681
R-squared 0.187184 Mean dependent var 40.95044
Adjusted R-squared 0.187184 S.D. dependent var 1493.3878
S.E. of regression A4444.8202 Akaike info criterion 15.09024
Sum sqquared resid 3165840. Schwarz criterion 15.13925
Log likelihood -127.2670 Hannan-Quinn criter. 15.09511
Durbin-Watson stat 2.204359
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VAR Lag Order Selection Criteria
Endogenous variables: ERDDOLLAR EXHH
Exogenous vanables: C

Date: 06/10/19 Time: 21:19

Sample: 2000 2017

Included observations: 16

Lag LogL LR FPE AlC SC HQ
0 -188.8643 NA 78814249 23.85803 23.95461 2386298
1 -157.1138 51.59443" 2476743.* 20.38923* 20.67895" 20.40407*
2 -154.5109 3.579030 3052171. 20.56386 21.04673 20.58859

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Pairwise Granger Causality Tests
Date: 01/08/21 Time: 20:59
Sample: 2000 2017

Lags: 1

Null Hypothesis: Obs  F-Statistic Prob.
D1ERDDOLLAR does not Granger Cause D1EXHH 17 0.00386 0.9513
D1EXHH does not Granger Cause D1IERDDOLLAR 13.5033 0.0025
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Vector Autoregression Estimates

Date: 01/08/21 Time: 20:58

Sample (adjusted): 2001 2017

Included observations: 17 after adjustments
Standard errors in () & t-statistics in []

D1EXHH D1ERDDOL...

D1EXHH(-1) 0.762429 0.005559
(0.16346) (0.00151)
[4.66418] [3.67469]

D1ERDDOLLAR(-1) 0.623931 1.028636
(10.0362) (0.09288)
[0.06217] [11.0750]

C 370.8097 -8.152367
(756.793) (7.00365)
[0.48998] [-1.16402]

R-squared 0.633121 0.926771
Adj. R-squared 0.580710 0.916310
Sum sq. resids 2509670. 2149373
S.E. equation 423.3936 3.918248
F-statistic 12.07986 88.59075
Log likelihood -125.2928 -45.68759
Akaike AIC 15.09327 5.727951
Schwarz SC 15.24030 5.874989
Mean dependent 1517.941 80.50624
S.D. dependent 653.8633 13.54425
Determinant resid covariance (dof adj.) 1714795.
Determinantresid covariance 1162975.
Log likelihood -166.9591
Akaike information criterion 20.34813
Schwarz criterion 20.64220
Number of coefficients 6
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Dependent Variable: D1EXHH

Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 01/08/21 Time: 21:08

Sample (adjusted): 2001 2017

Included observations: 17 after adjustments

D1EXHH = C(1)*D1EXHH(-1) + C(2)*D1ERDDOLLAR(-1) + C(3)

Coefficient Std. Error t-Statistic Prob.

C(1) 0.762429 0.163465 4.664182 0.0004

C(2) 0.623931 10.03620 0.062168 0.9513

C@3) 370.8097 756.7926 0.489975 0.6317
R-squared 0.633121 Mean dependent var 1517.941
Adjusted R-squared 0.580710 S.D.dependentvar 653.8633
S.E. of regression 423.3936 Akaike info criterion 15.09327
Sum squared resid 2509670. Schwarz criterion 15.24030
Log likelihood -125.2928 Hannan-Quinn criter. 15.10788
F-statistic 12.07986 Durhin-Watson stat 2.448168
Prob(F-statistic) 0.000895
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DI1EXHH = 0.7624*D1EXHH(-1) + 0.6239*D1ERDDOLLAR (-1) + 370.8097
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Roots of Characteristic Polynomial

Endogenous variables: D1IEXHH D1ERDDOLLAR
Exogenous variables: C

Lag specification: 1 1

Date: 07/04/19 Time: 11:26

Root Modulus
0.579445 0.579445
-0.397521 0.397521

No root lies outside the unit circle.
VAR satisfies the stability condition.
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Inverse Roots of AR Characteristic Polynomial
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VAR Residual Serial Correlation LM Tests
Date: 05/07/20 Time: 11:36

Sample: 2000 2017

Included observations: 17

Null hypothesis: No serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 2.744326 4 0.6015 0.697008 (4,22.0) 0.6021
2 7.381626 4 0.1170 2.081328 (4,22.0) 0.1178
3 3.170425 4 0.5297 0.812884 (4,22.0) 0.5305
4 5.801443 4 0.2145 1.577953 (4,22.0) 0.2153
5 3.951624 4 0.4126 1.030985 (4,22.0) 0.4134
6 4.677142 4 0.3221 1.240284 (4,22.0) 0.3229
7 5.084847 4 0.2787 1.360830 (4,22.0) 0.2796
8 1.675279 4 0.7952 0.415561 (4,22.0) 0.7956
9 6.120984 4 0.1903 1.676974 (4,22.0) 0.1911

10 4.432884 4 0.3506 1.169082 (4,22.0) 0.3515

11 5.213909 4 0.2660 1.399437 (4,22.0) 0.2669

12 5.762053 4 0.2176 1.565842 (4,22.0) 0.2185

Null hypothesis: No serial correlation atlags 1to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 2.744326 4 0.6015 0.697008 (4,22.0) 0.6021
2 13.88889 8 0.0847 2.109275 (8,18.0) 0.0899
3 15.86703 12 0.1974 1.522570 (12,14.0) 0.2245
4 21.95252 16 0.1447 1.648501 (16,10.0) 0.2131
5 25.53016 20 0.1819 1.345490 (20, 6.0) 0.3785
6 47.35172 24 0.0030 3.098742 (24, 2.0) 0.2727
7 645.8984 28 0.0000 NA (28, NA) NA
8 NA 32 NA NA (32, NA) NA
9 NA 36 NA NA (36, NA) NA
10 NA 40 NA NA (40, NA) NA
11 NA 44 NA NA (44, NA) NA
12 NA 48 NA NA (48, NA) NA
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VAR Residual Heteroskedasticity Tests: No Cross Terms (onlylevels and squares)
Date: 07/04/19 Time: 11:57

Sample: 2000 2017

Included observations: 17

Joint test:
Chi-sq df Prob.
13.07501 12 0.3636

Individual components:

Dependent R-squared F(4,12) Prob. Chi-sqg(4) Prob.

resl*resl 0.452392 2.478376 0.1002 7.690672 0.1036
res2*res2 0.172686 0.626193 0.6529 2.935662 0.5686
res2*resl 0.431733 2.279208 0.1209 7.339461 0.1190
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Chow Breakpoint Test: 2008
Null Hypothesis: No breaks at specified breakpoints

Equation Sample: 2001 2017

F-statistic 1.933703 Prob. F(3,11) 0.1827
Log likelihood ratio 7.200344 Prob. Chi-Square(3) 0.0658
Wald Statistic 5.801109 Prob. Chi-Square(3) 0.1217
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Sl d e QUL e )52l y 201 i )82 IV s 23 g0l OF e oDlel kil e
G dyne oy Fostatistic=1.9337 e astax| b ) 55 LS 2053 e 24U 2anall
ProbF-statisticy= 0.1827>0.05
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* Kalid ALKHATHLAN 2006y, Economic Interdependence of Saudi Arabia and Pakistan

through Oil and Libor, UnpaplishedPh.d Thesis, Degree of Doctor of Philosophy,
Colorado State University, United States, P101.
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Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.
Response of EXHH to EXHH Response of EXHH to ERDDOLLAR
400 400
200 200
0 0
1200 -200
123456789“;0 1 2 3 4 5 6 7 8 9 10
Response of ERDDOLLAR to EXHH Response of ERDDOLLAR to ERDDOLLAR
15 T / 15
10 10
’ ’ /
0 o
1/2345678910 1 2 3 4 5 6 7 8 9 10

(Eviews 10y b, ol 2 @ aall
ST s e e ST o o s s sl A ) S s s

Do e o STy Sl Al Sl palall e detall § Blna V) e s oty 1Y) s

we e sy (Response of EXHH to ERDDOLLAR) giijfm SY gl Llas (g 31 Ll

e LU psise ST W EXHH @ el o 055 W) 5280 518 36 Jy LY 640 2y 3 &f
S Gzl Y SV (3 Tas baw ¢ (ERDDOLLAR

s LTy oly 21 ol ol plall e dadall 3 Bl skl e ol JW s )
sl Gz e 1y LoV 5 il 3 &l a0y (Response of EXHH to EXHH)

.tﬂgﬁuw\;‘yu,\&um;‘wé;;u@uﬁuEXHH 3 iado T 0555 any) )

125



< gg)fﬂ\ 9yl éf‘g\ DYl folis 6 51 )l B o e S 30 1 U1 feadl)
Gl Al yldly By &1 7yl S psluall

S Y sl Bl (6 A Sl O o e Jo et 3 Bl e ) sy &I ¢

gy 3 ol we o s (Response of ERDDOLLAR to ERDDOLLAR) «wis Js W ST,

Jolsd s Je glgl T4 ERDDOLLAR (3 aeds (s 055 a5l 8 2l 418 3le )y 1530 5 24
oA £ alaY) Y by

SN Y Llie Al B io a e edal) (3 BVl 6 iR sl I s )
ae o sy (Response of ERDDOLLAR to EXHH) oy 21 - s ol slall e W 5Ty
$$ gl ST ERDDOLLAR. (3 dedes (1 065 sl & 20l 3,18 6 Uy L4108l 2l 3 &
B T ey oSO ale) Y1 ol s awslld) 5 2 e aly ¢ GEXHH e

b 52l giliasy cysnedly peall o300 Gl el sk dal n B ) sds s (S5
B il Sy 2 2l & g Ol plall Cins T g ey g a1 Sl e U] B e Lo
DY) B e ) B A Ly o L Y sl

(Variance Decomposition) ol o $s Wl .z

G e IS0 el 3 L) e e B mll 5 sl i ine ISl U S S o
2358 3 AV dmo ) ol ) 3 s Ua ) U1 Jally ks ad) @ el e U] s m
soze JST 3 Shocks pmlin a5 (6 Y adl 2881 oy of (3 ol 0l S U2 220 5555 (VAR
.165M‘ G AV Ol ) e e 3l O ine

oo U3y alas) el Sl e s 30 3 aaled) ol 28T o jlesl ) bl WS Oy
Z3 Al 5 3 s S i IS s ) ) s I3l

3 ol (s .S i Sl @dlly (Cholaski Decomposition w5 e dexmin s
G55 e Gk o8 Rl el 5 Adlhas e ST pn WSSl ede (D Lo sl SV A 23 sad)
Al 2356 (3 atrzd) ) il

o o E ek e e ie P 0y Al a1 ol slall s U YT e
P WIS oot SCadly J gkl (3 B g ity ¢ SGe V1 Y sl Blie 6 515 el O o

(A B 2l i 3y Tl sl lgmne 2358 1l b1 o 01 oy Ll el WUl ((2017) 25 smslly
325ua ch\}J,—\ cyle— iz g?b Amalor Cmmz“ (a}l.cj dyslasyl r)l;d\ Js a(t o\)}:fb A:-)JJ;T
3905 (0 573 G a2 «(2005) e 3l de ot 3l e ?

126



< gg,ﬂ\ 9yl éf‘g\ DYl folis 6 51 )l B o e S 30 1 U1 feadl)
(a.é\.\.&l\ ;\.&‘).\J\) Q\B)}‘ CJ\?’ Q‘)JL-GJ\

ERDDOLLAR ; EXHH _le EXHH 5 J42 JLasl oits :(23-2) Jsir
Variance Decomposition of EXHH using Cholesky (d.f.adjustedy Factors

Period S.E. EXHH ERDDOLLAR
1 423.3936 100.0000 0.000000
2 531.5108 99.99868 0.001318
3 585.2271 99.99542 0.004575
4 614.6253 99.99004 0.009955
5 631.5382 99.98245 0.017547
6 641.6407 99.97263 0.027370
7 647.8969 99.96060 0.039403
8 651.9266 99.94639 0.053611
9 654.6415 99.93003 0.069966
10 656.5658 99.91154 0.088457

Cholesky Ordering: EXHH ERDDOLLAR
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Variance Decomposition of EXHH
using Cholesky (d.f. adjusted) Factors
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EXHH, ERDDOLLAR _le ERDDOLLAR oyl [l Lol s :(24-2) J i
Variance Decomposition of ERDDOLLAR using Cholesky (d.f.adjusted) Factors

Period S.E. EXHH ERDDOLLAR
1 423.3936 37.69258 62.30742
2 531.5108 22.76066 77.23934
3 585.2271 21.93949 78.06051
4 614.6253 29.98975 70.01025
5 631.5382 39.59447 60.40553
6 641.6407 47.77559 52.22441
7 647.8969 54.11185 45.88815
8 651.9266 58.91302 41.08698
9 654.6415 62.56535 37.43465
10 656.5658 65.37975 34.62025

Cholesky Ordering: EXHH ERDDOLLAR
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Variance Decomposition of ERDDOLLAR
using Cholesky (d.f. adjusted) Factors
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WN\ QL;)J."L\ GJ\;'- Q\JJL,a.SU L}.)ﬁ!\ )Jj:J\ J;ULA
VAR Lag Order Selection Criteria
Endogenous variables: EXHH ERDEURO
Exogenous variables: C
Date: 08/12/19 Time: 20:26
Sample: 2000 2017
Included observations: 16

Lag LogL LR FPE AIC sc HQ
0 -183.2977 NA 39301813 23.16221 23.25878 23.16715
1 -156.5266  43.50307* 2301436.* 20.31582* 20.60554* 20.33065*
2 -154.7790 2.402854 3156195. 20.59738 21.08025 20.62210

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarzinformation criterion

HQ: Hannan-Quinn information criterion

Eviews 10) b, ol 2 2 el

oY) s e A el OB po e OF W gl QWb cp =1 claY) 50 gl QUL

Al el o a;t;\ww;‘w Sy A b o palally

st u dend) 08 WS LS
Shyslally 55V gyl Blie @ 3 Sl G o e B ol Wad L ils 1(26-2) J g

Pairwise Granger Causality Tests
Date: 01/08/21 Time: 21:24
Sample: 2000 2017

Lags: 1

Null Hypothesis: Obs  F-Statistic Prob.

D2ERDEURO does not Granger Cause D1EXHH 17 3.70155 0.0749
D1EXHH does not Granger Cause D2ERDEURO 1.05107 0.3226

Eviews 10) b, ol 2 -yl
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Vector Autoregression Estimates

Date: 01/08/21 Time: 21:26

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments
Standard errors in () & t-statistics in [ ]

D1EXHH D2ERDEURO

D1EXHH(-1) 0.253276 0.002389
(0.33154) (0.00310)
[0.76394] [0.77190]

D1EXHH(-2) 0.086374 0.002756
(0.32228) (0.00301)
[0.26801] [0.91598]

D2ERDEURO(-1) -6.754592 0.906551
(32.4834) (0.30327)
[-0.20794] [2.98926]

D2ERDEURO(-2) 32.10846 -0.198602
(34.5530) (0.32259)
[0.92925] [-0.61564]

C -1270.911 23.57162
(1187.97) (11.0911)
[-1.06982] [2.12528]

R-squared 0.695142 0.932647
Adj. R-squared 0.584285 0.908156
Sum sq. resids 1840273. 160.4048
S.E. equation 409.0202 3.818671
F-statistic 6.270603 38.07989
Log likelihood -115.9257 -41.14391
Akaike AIC 15.11571 5.767989
Schwarz SC 15.35715 6.009423
Mean dependent 1572.313 100.0112
S.D. dependent 634.3762 12.60044
Determinant resid covariance (dof adj.) 1832168.
Determinant resid covariance 865985.5
Log likelihood -154.7790
Akaike information criterion 20.59738
Schwarz criterion 21.08025
Number of coefficients 10
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1. DIEXHH = C(1y*D1EXHH-1y + C2y*D1EXHH(-2) + C3y*D2ERDEUR O~
1y + C4*D2ERDEURO(-2) + C(5)
2. D2ERDEURO - C(6y*D1EXHH-1) + C(7y*D1EXHH(-2) +
C8y*D2ERDEURO(-1y + C(9*D2ERDEURO(-2) + C(10)
e 2o sl el ] e Sl 0By 21 2 e o sl aa OF s LY Al
el ) 3 g5 i A Sl e e ded WG ) Bleyy (C2) 5 C(dy i
C5y o8 il a1 (C(y 5 C3y 12,5 s el
ol olpsball i Sl sV g bl A Ll O o e B OF o W1 AL L
ol ot LT UL BloYy (C(7) 5 C6) Ul Jo L2 s ol ] ol 2
s Lo €9y 5 C(8)y 6,5 s oozl
Lwlol Jo zdsadl iy poiie aney it RIKS) pod bajlael Lais L5Y) Aslall o gdin
QU J gt 325 OLS (sl Wl M 34 b dal
hysball Jo sV sl Blie @ 3 el G oo e aldld Juall VAR 2356 :(28-2) J
OLS G aall wln M a5, o o inad) iy 2 -

Dependent Variable: D1EXHH

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 01/08/21 Time: 21:35

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

D1EXHH = C(1)*D1EXHH(-1) + C(2)*D1EXHH(-2) + C(3)*D2ERDEURO(-1)
+ C(4)*D2ERDEURO(-2) + C(5)

Coefficient Std. Error t-Statistic Prob.

Cc(1) 0.253276 0.331537 0.763943 0.4610

C(2) 0.086374 0.322282 0.268009 0.7937

C(3) -6.754592 3248341 -0.207940 0.8391

C(4) 32.10846 34.55303 0.929252 0.3727

C(5) -1270.911 1187.972 -1.069816 0.3076
R-squared 0.695142 Mean dependent var 1572.313
Adjusted R-squared 0.584285 S.D.dependentvar 634.3762
S.E. of regression 409.0202 Akaike info criterion 15.11571
Sum squared resid 1840273. Schwarzcriterion 15.35715
Log likelihood -115.9257 Hannan-Quinn criter. 15.12808
F-statistic 6.270603 Durbin-Watson stat 2.232487
Prob(F-statistic) 0.007013
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D1EXHH - 0,2532*D1EXHH-1) + 0,0863*D1EXHH-2) — 6,7545*D2ERDEUR O
1y + 32,1084*D2ERDEUR O(-2) — 1270,933
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(ERDDOLLAR,)
Mean 80.21478
Median 76.23750
Maximum 110.9600
Minimum 64.58300
Std. Dew. 13.19791
Skewness 1.443570
Kurtosis 3.870571
Jarque-Bera 6.820104
Probability 0.033039
Sum 1443.866
Sum Sqg. Dev. 2961.140
Observations 18

oY) g)sd) Jlie g 5 Sl O o a Ak SULS SlamY) Gro gl 1(2) gl

(ERDEURO)
ERDEURO
Mean 96.59556
Median 97.09500
Maximum 125.3200
Minimum 69.20000
Std. Dev. 15.45700
Skewness -0.125668
Kurtosis 2.666206
Jargue-Bera 0.130941
Probability 0.936627
Sum 1738.720
Sum Sq. Devw. 4061.620
Observations 18

(EXHH) 0y 21 7 )+ o bl dlade SULd Sla=Y) o 1 23yl

Mean 1467.611
Median 1465.500
Maximum 2810.000
Minimum 612.0000
Std. Devw. 669.3161
Skewness 0.209953
Kurtosis 1.880212
Jargue-Bera 1.072686
Probability 0.584883
Sum 26417.00
Sum Sqg. Dev. 7615728.
Observations 18
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Bl 6 A1 ) O o e (o blilly) 73 godd Aot Al s 1 e jlas (gLl
(ERDDOLLAR) S 41 ¥ sl
Null Hypothesis: ERDDOLLAR has a unitroot

Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickev-Fuller test statistic -0.158353 0.9263
Test critical values: 1% level -3.920350
5% level -3.065585
10% level -2.673459

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDDOLLAR)
Method: Least Squares

Date: 08/01/19 Time: 05:18

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ERDDOLLAR(-1) -0.031290 0.197598 -0.158353 0.8766
D(ERDDOLLAR(-1)) 0.434905 0.408531 1.064558 0.3065
C 3.638950 14.92382 0.243835 0.8112
R-squared 0.149347 Mean dependent var 2.109062
Adjusted R-squared 0.018477 S.D. dependent var 5.516611
S.E. ofregression 5.465408 Akaike info criterion 6.402115
Sum squared resid 388.3188 Schwarzcriterion 6.546975
Log likelihood -48.21692 Hannan-Quinn criter. 6.409533
F-statistic 1.141189 Durbin-Watson stat 1.886449

Prob(F-statistic) 0.349455

Bl 6 A Sl O o ed (plall sldY1y ablill) 3 god ol Allol) s 1 o Lot 1Syl
(ERDDOLLAR) S+ ;Y 5

Null Hypothesis: ERDDOLLAR has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

159

t-Statistic Prob.*

Auagmented Dickey-Fuller test statistic -0.646161 0.9596
Test critical values: 1% level -4.667883
5% level -3.733200
10% level -3.310349

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDDOLLAR)
Method: Least Squares

Date: 08/01/19 Time: 05:22

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ERDDOLLAR(-1) -0.117901 0.182464 -0.646161 0.5303
D(ERDDOLLAR(-1)) 0.212256 0.382824 0.554447 0.5895
C 4.305693 13.40332 0.321241 0.7536
@TREND("2000") 0.696531 0.342888 2.031368 0.0650
R-squared 0.367013 Mean dependent var 2.109062
Adjusted R-squared 0.208766 S.D.dependentvar 5.516611
S.E. ofregression 4907099 Akaike info criterion 6.231561
Sum squared resid 288.9554 Schwarz criterion 6.424708
Log likelihood -45.85249 Hannan-Quinn criter. 6.241451
F-statistic 2.319245 Durbin-Watson stat 1.954855

Prob(F-statistic) 0.127151
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(ERDEURO)
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(ERDDOLLAR) S, -4

Null Hypothesis: ERDEURO has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.821829  0.7852
Test critical values: 1% level -3.920350
5% level -3.065585
10% level -2.673459

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO)
Method: Least Squares

Date: 07/31/19 Time: 19:41

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.884983  0.8901
Test critical values: 1% level -2.717511
5% level -1.964418
10% level -1.605603

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation
Dependent Variable: DIERDDOLLAR)
Method: Least Squares

Date: 08/01/19 Time: 05:24

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
ERDEURO(-1) -0.065907  0.080195 -0.821829  0.4260
D(ERDEURO(-1)) 0.015539  0.267335  0.058126  0.9545
C 9817390  7.697732 1275361  0.2245
R-squared 0.049925 Mean dependent var 3.507500
Adjusted R-squared -0.096240 S.D.dependent var 3.764992
S.E. of regression 3.942002 Akaike info criterion 5.748615
Sum squared resid 202.0120 Schwarz criterion 5.893476
Log likelihood -42.98892 Hannan-Quinn criter. 5.756033
F-statistic 0.341568 Durhin-Watson stat 1.923619
Prob(F-statistic) 0.716845

Variable Coefficient ~ Std.Error  t-Statistic ~ Prob.

ERDDOLLAR(-1) 0.016656  0.018821  0.884983  0.3911
D(ERDDOLLAR(-1)) ~ 0.359921  0.259750  1.385642  0.1875
R-squared 0.145457 Mean dependent var 2.109062
Adjusted R-squared 0.084418 S.D.dependent var 5516611
S.E. of regression 5278628 Akaike info criterion 6.281678
Sum squared resid 390.0948  Schwarz criterion 6.378252
Log likelihood -48.25343  Hannan-Quinn criter. 6.286624
Durbin-Watson stat 1.854086
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Null Hypothesis: ERDEURO has a unitroot
Exogenous: None
Lag Length: 1 (Fixed)

Null Hypothesis: ERDEURO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2514636 0.9945
Test critical values: 1% level -2.717511
5% level -1.964418
10% level -1.605603

t-Statistic Prob.*

Auagmented Dickey-Fuller test statistic -2.729405  0.2391
Test critical values: 1% level -4.667883
5% level -3.733200
10% level -3.310349

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO)
Method: Least Squares

Date: 07/31/19 Time: 19:43

Sample (adjusted): 2002 2017

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO)
Method: Least Squares

Date: 07/31/19 Time: 19:42

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

Included observations: 16 after adjustments Variable Coefficient ~ Std.Error  t-Statistc  Prob.
Variable Coefficient ~ Std.Error  t-Statistic ~ Prob. ERDEURO(-1) -0.683905  0.250569  -2.729405  0.0183
D(ERDEURO(-1)) 0.332371 0.255723 1.299732 0.2181
ERDEURO(-1) 0034895 0013877 2514636  0.0248 c 5218142 1775893 2938320  0.0124
D(ERDEURO(-1)) ~ -0.006449 0272683 0023649 09815 | @TREND(2000 1710383 0668130 2559956  0.0250
) ) R-squared 0.385508 Mean dependent var 3.507500
R §quared 0.068947 - Mean dependentvar 3507500 Adjusted R-squared 0.231885 S.D.dependent var 3.764992
Adjusted R-squared -0.145300 S.D.dependent var 3.764992 . L L
. S o S.E. of regression 3.299720 Akaike info criterion 5.437870
SE.of regressmnl 4029246 Akaike |nf0lcr|tler|0n 5.741504 Sum squared resid 130.6578 Schwarz criterion 5.631018
Sum squared resid 2272875  Schwarz criterion 5.838078] | og likelihood -39.50296 Hannan-Quinn criter. 5447761
Log likelihood -43.93203  Hannan-Quinncriter.  5.746449| |F staistic 2509445 Durbin-Watson stat 2.399839
Durbin-Watson stat 1.854110 Prob(F-statistic) 0.108297
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Null Hypothesis: EXHH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

Null Hypothesis: EXHH has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test stafistic 2207746 04543 | |Aigmented Dickey-Fuller test stafistic -1.316508  0.5950
Test critical values: 1% level -4.667883 Test critical values: 1% level -3.920350
5% level -3.733200 5% level -3.065585
10% level -3.310349 10% level -2.673459

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

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

Method: Least Squares

Date: 08/01/19 Time: 05:28

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

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

Method: Least Squares

Date: 08/01/19 Time: 05:27

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob. ) o o
Variable Coefficient ~ Std.Error  t-Statistic Praob.
EXHH(-1) -1.054302 0477547  -2.207746 0.0475
D(EXHH(-1)) 0239311 0357633  0.669153 05161 EXHH(-1) 0220328 0167358  -1316508  0.2107
c 4955159 2477690 1.999911 0.0687 D(EXHH(-1)) -0.261858  0.253134  -1.034462  0.3198
@TREND('2000") 1200358 6507447 1844592  0.0899 C 4280277 2667373 1604679  0.1326
R-squared 0.396231 Mean dependent var 80.12500| |R-squared 0.225036 Mean dependent var 80.12500
Adjusted R-squared 0.245289  S.D. dependent var 440.8195| |Adjusted R-squared 0105811 S.D.dependent var 440.8195
S.E. of regression 382.9581 Akaike info criterion 14.94605| [S.E.of regression 416.8458 Akaike info criterion 15.07067
Sum squared resid 1759883. Schwarz criterion 15.13919| |Sum squared resid 2258886. Schwarz criterion 15.21553
Log likelihood -115.5684 Hannan-Quinn criter. 14.95594( |Log likelihood -117.5654 Hannan-Quinn criter. 15.07809
F-statistic 2.625049 Durbin-Watson stat 1.927901( |F-statistic 1.887489 Durbin-Watson stat 2.194167
Prob(F-statistic) 0.098404 Prob(F-statistic) 0.190690
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Null Hypothesis: D(ERDDOLLAR) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.216039 0.2089
Test critical values: 1% level -3.959148

5% level -3.081002

10% level -2.681330

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDDOLLAR,?2)
Method: Least Squares

Date: 08/01/19 Time:05:31

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(ERDDOLLAR(-1))  -0.714871  0.322589 -2.216039  0.0468
D(ERDDOLLAR(-1),2)  0.164318  0.307385  0.534570  0.6027

(o 1.395092 1.579973 0.882985 0.3946
R-squared 0.323635 Mean dependent var -0.064467
Adjusted R-squared 0.210907 S.D.dependentvar 6.333422
S.E. of regression 5.626035 Akaike info criterion 6.469543
Sum squared resid 379.8273 Schwarzcriterion 6.611153
Log likelihood -4552158 Hannan-Quinn criter. 6.468035
F-statistic 2.870948 Durbin-Watson stat 1.840393
Prob(F-statistic) 0.095739

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0374871  0.7804
Test critical values: 1% level -2.717511

5% level -1.964418

10% level -1.605603

*MacKinnon (1996) one-sided p-values.
Warning; Probabilities and critical values calculated for 20 obsenvations
and may not be accurate for a sample size of 16

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

Method: Least Squares

Date: 08/01/19 Time: 05:30

Sample (adjusted): 2002 2017

Included observations: 16 after adjustments

Variable Coefficient ~ Std.Eror  t-Statistc ~ Prob.
EXHH(-1) 0.026229  0.069969 0374871  0.7134
D(EXHH(-1)) 0333244 0.262838 -1.267869  0.2255
R-squared 0.071534 Mean dependent var 80.12500
Adjusted R-squared 0.005215 S.D.dependent var 440.8195
S.E.of regression 439.6685 Akaike info criterion 15.12639
Sum squared resid 2706318. Schwarz criterion 15.22296
Log likelihood -119.0111 Hannan-Quinn criter. 15.13133

Durbin-Watson stat 2192211
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Null Hypothesis: D(ERDDOLLAR) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.050191  0.0422
Test critical values: 1% level -2.128252
5% level -1.966270
10% level -1.605026

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: DERDDOLLAR,2)
Method: Least Squares

Date: 08/01/19 Time: 05:35

Sample (adjusted): 2003 2017

Null Hypothesis: D(ERDDOLLAR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.386603  0.0177
Test critical values: 1% level -4,728363
5% level -3.759743
10% level -3.324976

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDDOLLAR,2)
Method: Least Squares

Date: 08/01/19 Time: 05:33

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Included observations: 15 after adjustments Variable Coefficient ~ Std.Error  t-Statistic  Prob.
Variable Coefficient  Std.Error  t-Statistic ~ Prob. D(ERDDOLLAR(-1))  -1511748  0.344628 -4.386603  0.0011
D(ERDDOLLAR(-1),2)  0.477623  0.249333 1915602  0.0818
D(ERDDOLLAR(-1))  -0.604874  0.295033 -2.050191  0.0611 C -8.784303  3.359569  -2614711  0.0241
D(ERDDOLLAR(-1),2) ~ 0120363 0300745 0400216  0.6955 @TREND("2000") 1174527 0362893 3236562  0.0079
R-squared 0.279690 Mean dependent var -0.064467 quuta;eg d g'gggggg g%ar;depezde?tvar 'g'gggﬁ;
Adjusted R-squared 0.224282 S.D.dependent var 6.333422 Justed R-square ' - (epencentvar '
SE of . 5578153 Akaike info criteri 6.399158 S.E. of regression 4.205553  Akaike info criterion 5.933867
£.0 regressmn. ’ aike in o.crllerlon ' Sum squared resid 1945534  Schwarz criterion 6.122680
Sum squared resid 404.5053  Schwarz criterion 6.493565 Log likelihood -40.50400 Hannan-Quinn criter. 5.931856
Log likelihood -45.99369 Hannan-Quinn criter. 6.398153|  |F.statistic 6917032 Durbin-Watson stat 2015333
Durbin-Watson stat 1.873956 Prob(F-statistic) 0.006966
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Null Hypothesis: D(ERDEURO) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

Null Hypothesis: D(ERDEUROQ) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO,?2)
Method: Least Squares

Date: 08/01/19 Time: 06:03

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Variable Coefficient ~ Std.Error  t-Statistic Prob.
D(ERDEURO(-1)) -0.974591  0.459681 -2.120144  0.0576
D(ERDEURO(-1),2)  -0.002623  0.330095 -0.007947  0.9938
C 3035073 3447314  0.880417  0.3975
@TREND("2000") 0.020927  0.264832  0.079020  0.9384
R-squared 0.498474 Mean dependent var -0.134667
Adjusted R-squared 0.361695 S.D.dependentvar 5.402269
S.E. of regression 4316089 Akaike info criterion 5.985755
Sum squared resid 204.9149 Schwarz criterion 6.174568
Log likelihood -40.89316 Hannan-Quinn criter. 5.983744
F-statistic 3.644360 Durhin-Watson stat 1.872309
Prob(F-statistic) 0.048037

t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.120144  0.4947 Augmented Dickey-Fuller test statistic -2.284983  0.1884
Test critical values: 1% level -4.728363 Test critical values: 1% level -3.959148
5% level -3.759743 5% level -3.081002
10% level -3.324976 10% level -2.681330

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO,?2)
Method: Least Squares

Date: 08/01/19 Time: 06:03

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(ERDEURO(-1)) -0.982402  0.429938 -2.284983  0.0413
D(ERDEURO(-1),2) 0.002867  0.309050  0.009276  0.9928
C 3267794  1.715968  1.904344  0.0811
R-squared 0.498190 Mean dependent var -0.134667
Adjusted R-squared 0.414555 S.D.dependent var 5.402269
S.E. of regression 4.133514  Akaike info criterion 5.852989
Sum squared resid 205.0312 Schwarz criterion 5.994599
Log likelihood -40.89742 Hannan-Quinn criter. 5.851481
F-statistic 5956711 Durbin-Watson stat 1.868182
Prob(F-statistic) 0.015968
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Null Hypothesis: D(ERDEURO,2) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

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

t-Statistic Prob.*

Auamented Dickey-Fuller test statistic -4.490603  0.0042
Test critical values: 1% level -4.004425

5% level -3.098896

10% level -2.690439

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO,3)
Method: Least Squares

Date: 08/01/19 Time: 15:23

Sample (adjusted): 2004 2017

Included observations: 14 after adjustments

Variable Coefficient  Std.Error  t-Statistic Prob.

D(ERDEURO(-1),2)  -1.898201 0422705 -4.490603  0.0009
D(ERDEURO(-1),3) 0.148214  0.242400  0.611444 05533

C 0337349 1115117 -0.302523  0.7679
R-squared 0.848998 Mean dependent var -0.834286
Adjusted R-squared 0.821543 S.D.dependentvar 9.814849
S.E. of regression 4146198  Akaike info criterion 5.869670
Sum squared resid 189.1006 Schwarz criterion 6.006611
Log likelihood -38.08769 Hannan-Quinn criter. 5.856994
F-statistic 30.92340 Durbin-Watson stat 1553228
Prob(F-statistic) 0.000031

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.165838  0.2110
Test critical values: 1% level -2.728252

5% level -1.966270

10% level -1.605026

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO,2)
Method: Least Squares

Date: 08/01/19 Time: 06:05

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Variable Coefficient ~ Std.Error  t-Statistic Prob.

D(ERDEURO(-1)) -0.344495 0295491  -1.165838  0.2646
D(ERDEURO(-1),2)  -0.311212  0.286553  -1.086055  0.2972

R-squared 0.346537 Mean dependent var -0.134667
Adjusted R-squared 0.296271 S.D.dependent var 5.402269
S.E. of regression 4531886 Akaike info criterion 5.983719
Sum squared resid 266.9938 Schwarz criterion 6.078126
Log likelihood -42.87789  Hannan-Quinn criter. 5982713

Durbin-Watson stat 2.019725
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Null Hypothesis: D(ERDEURO,2) has a unit root

Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test stafistic -4.735536 _ 0.0001
Test critical values: 1% level -2.740613
5% level -1.968430
10% level -1.604392

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(ERDEURO,3)
Method: Least Squares

Date: 08/01/19 Time: 15:28
Sample (adjusted): 2004 2017

Null Hypothesis: D(ERDEURO,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.765200  0.0023
Test critical values: 1% level -4.800080
5% level -3.791172
10% level -3.342253

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERDEURO,3)
Method: Least Squares

Date: 08/01/19 Time: 15:27

Sample (adjusted): 2004 2017

Included observations: 14 after adjustments

Included observations: 14 after adjustments Variable Coefficient  Std.Eror  t-Statistic  Prob.
Variable Coefficient ~ Std.Error  t-Statistic Prob. D(ERDEURO(-1),2) ~ -2.073151  0.359597 -5.765200  0.0002
D(ERDEURO(-1),3) 0.196620  0.202981  0.968661  0.3556
D(ERDEURO(-1)2)  -1912464 0403854 -4.735536  0.0005 C -6.291165  2.632803  -2.389531  0.0380
D(ERDEURO(-1)3)  0.55589 0231863 0671038 05149 @TREND("2000) 0571650  0.236518 2416937  0.0363
R-squared 0.847742 Mean dependent var 0834286 |R-sauared 0.904680  Mean dependent var 0834286
Adiusted R d 0835054 SD.d dent 0814849 Adjusted R-squared 0.876084 S.D.dependent var 9.814849
JUSted R-square : L. dependentvar : SE. of regression 3454993 Akaike info criterion 5552474
SE.of regressmnl 3986162 Akaike |nfo'cr|t.er|on 5.735099 Sum squared resid 119.3697 Schwarz criterion 5.735062
Sum squared resid 190.6739  Schwarz criterion 5.826393|  |Log likelihood -34,86732  Hannan-Quinn criter. 5535572
Log likelihood -38.14569 Hannan-Quinn criter. 5.726648|  |F-statistic 3163662 Durbin-Watson stat 2.279146
Durbin-Watson stat 1538056 Prob(F-statistic) 0.000020
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Null Hypothesis: D(EXHH) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

Null Hypothesis: D(EXHH) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

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

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

Method: Least Squares

Date: 08/01/19 Time: 05:38

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.155831  0.0260 Augmented Dickey-Fuller test statistic 4092785  0.0078
Test critical values: 1% level -4.728363 Test crifical values: 1% level -3.959148
5% level -3.759743 5% level -3.081002
10% level -3.324976 10% level 2681330

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

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

Method: Least Squares

Date: 08/01/19 Time: 05:36

Sample (adjusted): 2003 2017

Included observations: 15 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
D(EXHH(-1)) -1.909755  0.459536  -4.155831  0.0016
D(EXHH(-1),2) 0.391017  0.280173 1395630  0.1904
C 395.1258  296.7378  1.331565  0.2099
@TREND("2000") -23.85425  26.49860 -0.900208  0.3873
R-squared 0.734706 Mean dependent var 4.200000
Adjusted R-squared 0.662353 S.D.dependentvar 749.1271
S.E. of regression 4352982 Akaike info criterion 15.21312
Sum squared resid 2084330. Schwarz criterion 15.40193
Log likelihood -110.0984 Hannan-Quinn criter. 15.21111
F-statistic 10.15448 Durbin-Watson stat 1.957112
Prob(F-statistic) 0.001682

Variable Coefficient ~ Std.Eror  t-Statistic  Prob.
D(EXHH(-1)) -1.835826 0448552 -4.092785  0.0015
D(EXHH(-1),2) 0363038 0276235 1314237  0.2133

C 1504173 118.0466  1.274220  0.2267
R-squared 0.715162 Mean dependent var 4.200000
Adjusted R-squared 0.667689 S.D.dependentvar 749.1271
S.E. of regression 431.8452  Akaike info criterion 15.15087
Sum squared resid 2237883. Schwarz criterion 15.29248
Log likelihood -110.6315 Hannan-Quinn criter. 15.14936
F-statistic 15.06459 Durbin-Watson stat 1.923981
Prob(F-statistic) 0.000534
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VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: residuals are multivariate normal

Date: 07/04/19 Time:12:37
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Null Hypothesis: D(EXHH) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Sample: 2000 2017
Included observations: 17 Augmented Dickey-Fuller test statistic -3.799906 _ 0.0009
Test critical values: 1% level -2.7128252
5% level -1.966270
Component  Skewness Chi-sq df Prob. 10% level -1.605026
1 0027888 0002204 1 09626 \*/yac*fi"’_‘g” (;93?2_O”G‘S(ijdefjt_p'vla'“les- culated or 20 obsena
5 0113180 0036294 1 08489 arning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 15
Joint 0.038498 2 0.9809
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EXHH,2)
Component  Kurtosis Chi-sq df Prob. Method: Least Squares
Date: 08/01/19 Time: 05:39
Loooaeesoomse L5 | R e adustments
2 1444290 1.714333 1 0.1904 _ :
) Variable Coefficient Std. Error t-Statistic Prob.
Joint 1.741729 2 0.4186
D(EXHH(-1)) -1.648819  0.433911  -3.799906  0.0022
D(EXHH(-1),2) 0.262511  0.271005  0.968659  0.3504
Component  Jarque-Bera df Prob.
R-squared 0.676622 Mean dependentvar 4.200000
Adjusted R-squared 0.651747 S.D.dependent var 749.1271
; 23;3223 ; 83?23 S.E. of regression 442.0821 Akaike info criterion 15.14443
' : Sum squared resid 2540676. Schwarz criterion 15.23884
) Log likelihood -111.5833 Hannan-Quinn criter. 15.14343
Joint 1.780227 4 0.7761 Durbin-Watson stat 1.893525
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(ERDDOLLAR,

Date: 07/05/19 Time: 05:20 Date: 07/05/19 Time: 05:33

Sample: 2000 2017 Sample: 2000 2017

Included observations: 17 Included observations: 17
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
Co @ v | 10128 0128 03289 0566 | ¢ B '8+ | 1023.-023.. 11506 0283
(s [ B | 2-047.-049. 51506 0076 I O = 2 -010.. -0.17.. 1.3904 0.499
I - 3-004.. 0153 51892 0.158 I Com o 3 0265 0212 3.0099 0.390
= O 4 0188 -0.09.. 6.0631 0.194 I oo 4-001.. 0099 3.0165 0.555
O oo 5 0023 0060 6.0771 0.299 Y s R ) 5-0.35..-0.32.. 6.3896 0.270
N I 6-003.. 0016 6.1222 0410 s N i I 6 0341 0.165 9.7949 0.134
P v W v | 7-013.-018.. 67253 0.458 Cog I 7-0.08.. -0.02.. 10.004 0.188
N col 8-0.14. -008.. 74334 0491 I rofl 8 -0.08.. 0.081 10.259 0.247
Col ol 9 0037 -007.. 74877 0586 I s 9 -0.09... -0.27... 10.658 0.300
oo vl v |1. 0041-0.09.. 75661 0671 O '@+ |1..-009..-0.33.. 11.108 0.349
O v v B v |1.-015..-0.17.. 88858 0632 O v § v |1..-006.. 0029 11.301 0418
O [ vl [1.-019..021.. 11.279 0505 I v | v |1.. 0000-003.. 11.301 0503
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Group unit root test: Summary

Series: RESID01, RESID02

Date: 07/16/19 Time: 05:52

Sample: 2000 2017

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic  Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -5.55816  0.0000 2 31
Breitung t-stat -3.16116  0.0008 2 29
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -3.92745  0.0000 2 31
ADF - Fisher Chi-square 19.2499  0.0007 2 31
PP - Fisher Chi-square 20.7992  0.0003 2 32

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.




