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Abstract :

The study aims to find out the direction of the relationship between economic
diversification and trade openness in Algeria during the period from 1995 to 2018,
depending on the analytical and standard approach and using two basic models: the
Autoregressive Distributed Lag to study the impact of economic diversification on
trade openness, and the error correction model to study The effect of trade openness
on economic diversification, and the results showed respectively: the lack of an
impact of trade openness outside the hydrocarbon sector on economic diversification,
and the existence of a long-term equilibrium relationship that combines trade
openness (as a dependent variable) with the agriculture sector, industry sector,
services sector and economic diversification (as independent variables).

Keywords : economic diversification, trade openness, ARDL, VECM.
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Variable Coefficient Std. Error t-Statistic Prob
OoP 0.000846 0.002665 0.317303 0.7583
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Variable Coefficient Std. Error t-Statistic Prob
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D(M) -0.000880 0.002037 -0.432142 0.6758
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Heteroskedasticity Test: Breusch-Pegan-Godfrey

F-statistic 0.583134 Prob. F 0.8106

Obs*R-squared 9.623152 Prob. Chi-Square
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Series: Residuals

& - Sample 1997 2018
Obsernvations 22

59 Mean 3. 63e-16
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Hypothesized | Eigenvalue Trace 0.05 Prob **
Statistic Critical
Value

None * 0.943605 119.8247 69.81889 0.0000
Atmost1 * 0.673481 56.56635 47.85613 0.0062
At most 2 * 0.488556 31.94244 29.79707 0.0279
At most 3 * 0.351263 17.19106 15.49471 0.0275
At most 4 * 0.294383 7.671028 3.841466 0.0056
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Atmost 1 0.673481 24.62391 27.58434 0.1144
At most 2 0.488556 14.75138 21.13162 0.3067
At most 3 0.351263 9.520030 14.26460 0.2454
At most 4 * 0.294383 7.671028 3.841466 0.0056

(9 o3 el il) eviews 9 ot wlr 2 e slaze¥U Al slie] o ylaall

49



(g (5L ay ot g (o il LAY ¢y ABMall Ayl B dabea g Apblas Al 4o
BEBCS
sk 3gly e Sls OF (trace) Y1 L) oy (11-2) Joadd IV e ek

LD Juail

ST (119.8247) 2smt) S 1 ilS e 3LV gy (ylndl Aai¥) o )
a8 G Hp 2l 203 Jsd sv B % 5 dgies Ssies Lis (69.81889) i bl s e
B LS il ) eV ) Lol asg b gag Sl o i oSS BMe 9y e
e Sy glndl AaVl oy Sl abs 3y seey e Ju Mg % 5 e
Lalizn SlSS BalSs (b pize) (glndl sV OF 6T (SER <IND ¢AGR ¢HHI Y,
Slprze p dendl Gl @ Ojly BV sgmy QWb (Wined) Slpaa)ielll Slpaze SU s
Ayl

ods wolos (12-2) Jsdl & dmisn 4l (glly (ool dodll Jlasl a2 Lo U
G55 (63.25831) o)l 2l LY Ll 2ad O 3] Y L e dlas wilad)
05 Ggas Gsiee Lio (33.87687) ax A dadl
L i) b Olrys wud -3

Sl et sbldl wlid) el sadl Jlest T

sbax] jlae) aslasVl bl s dssez Js dazm oot sy Selection Criteria

VAR Lag Order

S s SIC Hlsss jlasc (AIC ST s (FPE Jled) gl Tas jlas (LR jLas!

G Jady  Jadl el bl Lehley gl Jlee IS0 3 BT L) 2 e (HQ oS
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Lag LogL LR FPE AIC sC HQ
0 -168.1576 NA 4.723390 15.74160 15.98956 15.80001
1 -104.4624 92.64749 0.150360 12.22386 13.71164 12.57434
2 -58.65438 45.80805* 0.034593* 10.33222* 13.05982* 10.97476*

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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0.07947 0.00099 0.03867 0.13475 0.10133
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Chi-sq Df Prob.

209.8060 210 0.4908
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(Al
1995 54,7944434 | 26,0065601 | 28,78788326 2,03 95,45 0,824743538 10,50 23,8 37,94
1996 53,7044552 29,760065 23,94439017 1,10 94,40 0,805606515 11,77 22,91 40,26
1997 52,2447908 | 30,9068309 | 21,33795984 0,83 97,75 0,805249554 9,48 22,1 41,78
1998 45,0945636 | 22,5784101 | 22,51615348 1,11 97,75 0,86987378 12,53 21,323 34,9
1999 50,4927237 | 26,8088403 | 23,68388344 0,80 97,53 0,826333602 11,10836602 37,8586208 38,85
2000 62,5474549 | 41,1750973 | 21,37235766 0,43 98,37 0,83473116 8,396391153 32,241948 49,37
2001 57,8458764 | 36,2442835 | 21,60159294 0,60 97,85 0,820817793 9,749231133 34,79772889 44,12
2002 60,7818559 | 35,2534764 | 25,52837948 0,72 97,23 0,836194059 9,224782205 34,90470084 43,1
2003 62,3012089 | 38,3709433 | 23,93026569 0,66 98,38 0,817723534 9,810566397 33,61066159 45,43
2004 65,5073402 | 39,9491801 | 25,55816009 0,65 98,54 0,826705518 9,440405913 32,73975053 47,04
2005 71,2037502 | 47,3273685 | 23,87638172 0,69 98,85 0,811844393 7,691087014 30,19968262 52,77
2006 70,524398 | 48,8904091 | 21,63398895 0,91 98,75 0,800555643 7,543019796 30,18148884 53,1
2007 71,466139 | 46,9200903 | 24,54604875 0,73 98,84 0,802705675 7,570832888 32,42382123 50,62
2008 76,5119017 | 47,8549202 | 28,65698147 0,79 98,80 0,762683644 6,586679947 32,50509349 51,47
2009 70,5560312 | 34,9486127 | 35,60741852 1,19 98,42 0,793181775 9,342616093 39,63263545 38,64
2010 68,812293 37,5063006 | 31,30599246 0,94 98,54 0,784148996 8,466901279 38,18986941 41,28
2011 68,4539713 | 38,5350102 | 29,91896109 0,72 98,64 0,720225745 8,110386806 39,39967235 41,72
2012 66,5203142 | 36,4085277 | 30,11178652 0,82 98,53 0,725652099 8,770566136 39,51474099 40,3
2013 65,5108325 | 32,4875515 | 33,02328101 0,67 98,62 0,733158543 9,85109233 41,18957947 36,16
2014 63,0701095 | 29,7397511 | 33,33035837 0,59 97,55 0,744727937 10,28644397 42,87430711 33,48
2015 60,968813 22,8373925 | 38,13142052 1,29 95,88 0,781558054 11,57868913 47,35169872 25,59
2016 58,0420314 20,450177 37,5918544 1,46 95,48 0,814833819 12,22016044 48,09443604 24,29
2017 58,2936874 | 22,4234659 | 35,87022145 0,22 97,25 0,78985556 11,94618805 45,65671465 27,06
2018 57,9012123 | 25,3580407 | 32,54317159 0,22 97,25 0,812816661 11,97930806 43,9945506 29,48

(WB) Jst it (OIC) godhstt Oglad alaio (UNCTAD) oty 5yl ekt gl 850yl
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MNull Hypothesis: HHI has a unit root
Exogenous: Constant
Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.933139 0.3123
Test critical values: 1% level -3.752946

5% level -2.998064

10% level -2.638752

*MacKinnon (1996) one-sided p-values.
Mull Hypothesis: HHI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Mewey-VWest automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -1.889503 0.5761
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: HHI has a unit root
Exogenous: Mone
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.177821 0.6112
Test critical values: 1% level -2 669359

5% level -1.956406

10% level -1.608495

EVIEWS 9 el o ¢ paall
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Mull Hypothesis: D{HHI) has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Frob.*

Phillips-Perron test statistic -5.9185845 0.0001
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

Mull Hypothesis: D{HHI} has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Wewey-\West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.831423 0.0005
Test critical values: 1% level -4.440739

5% level -3.632396

10% level -3.254671

Mull Hypothesis: D(HHI) has a unit root
Exogenous: Mone
Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

FPhillips-Perron test statistic -G.073373 0.0000
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175
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Mull Hypothesis: OP has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob*

Phillips-Perron test statistic -1.443254 0.5434
Test critical values: 1% level -3.752944

5% level -2.998064

10% level -2.638752

Mull Hypothesis: OP has a unitroot
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

Phillips-Perron test statistic -0.921310 0.9360
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: OP has a unit root
Exogenous: Mone
Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perran test statistic -0.008952 0.6694
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495

EVIEWS 9 by ol 1 yaadl
Jo¥ 3,81 wie OP aludud PP st : (4-2) 3ol

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

Adj. t-5tat Prob.*

Phillips-Perron test statistic -4 573783 0.0017
Test critical values: 1% level -3.769507

5% level -3.004861

10% level -2.642242

Mull Hypothesis: D(OP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob*

Phillips-Perron test statistic -5.764821 0.0006
Test critical values: 1% level -4 440739

5% level -3.632896

10% level -3.254671

Mull Hypothesis: D(OP) has a unit root
Exogenous: Mone
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -4 679567 0.0001
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175
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Mull Hypothesis: X0 has a unit root
Exogenous: Constant
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

Phillips-Perron test statistic -2.526169 0.1226
Test critical values: 1% level -3.752946

5% level -2.993064

10% level -2.638752

Mull Hypothesis: X0 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.241825 0.4463
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: XO has a unit root
Exogenous: Mone
Bandwidth: & (Newey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

Phillips-Perron test statistic 0.482046 0.8114
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495
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Mull Hypothesis: D{X0) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.226845 0.0004
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

Mull Hypothesis: D(X0) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

Phillips-Perron test statistic -6.142599 0.0003
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

Mull Hypothesis: DXO) has a unitroot
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. +-Stat Prob.*

Phillips-Perron test statistic -5.286491 0.0000
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175
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71



Sl L8 XHO dudd PP Lzt @ (7-2) el

Mull Hypothesis: XHO has a unit root
Exogenous: Constant
Bandwidth: 15 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.085966 0.0000
Test critical values: 1% level -3.752846

5% level -2.993064

10% level -2.638752

Mull Hypothesis: XHO has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 13 (Newey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

Phillips-Perron test statistic -5.819299 0.0005
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.243592

Mull Hypothesis: XHO has a unit root
Exogenous: Mone
Bandwidth: & (Mewey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -2.336705 0.0218
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495

EVIEWS 9 el oy 1 paall
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Mull Hypothesis: 01 has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.175724 0.6667
Test critical values: 1% level -3.752946

5% level -2.998064

10% level -2.638752

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

Null Hypothesis: 01 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -3.573171 0.0549
Test critical values: 1% level -4 416345
5% level -3.622033
10% level -3.248592
Mull Hypothesis: 01 has a unit root

Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.027650 0.6814
Test critical values: 1% level -2.669359

5% level -1.956408

10% level -1.608495
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“ull Hypothesis: D 01) has a unit root
=xogenous: Constant
Jandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

2hillips-Perron test statistic -4.388330 0.0025
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

Null Hypothesis: D 01) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.028196  0.0231
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

Null Hypothesis: Df, 01)has a unit reot
Exogenous: None

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.326548  0.0002
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175

eVIEWS 9 maby Sl 2 ¢ pdeal
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ARDL Bounds Test

Crate: 06/24/20 Time: 18:50

Sample: 1997 2018

Included cbservations: 22

FHull Hypothesis: Mo long-run relationships exist

Test Statistic Walue K

F-statistic 6. 797260 4

Critical Walue Bounds

Significance 10 Bound 1M1 Bound
10%5 245 2.52
5% 2. 86 4.0
2 5% 325 4. .49
%% 374 5.06
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ARDL Cointegrating And Long Run Form
Dependent Variaole: HHI

Selected Model: ARDL(Z2, 0, 2, 2, Z)
Crate: 06/24/20 Time: 18:52

Sample: 1995 2018

Included observations: 22

Cointegrating Form

Variable Coeflicient Std. Error t-Statistic Prob.
CHHHIC-T) -0 410773 0212624 -1.921921 D.0254
Py 0000404 0.001252 0.2928685 0.7 720
CHOEH Oy 0010451 0.018457 0.5667623 0.5847
CHCAHOC-13) 0.038670 0.021266 1.818242 01024
OOy -0.015610 0.013132 -1.188716 02650
OO0 0.022400 0.0071323 2140211 0.0119
b ) -0.000880 0.002037 -0.432142 0.6758
DMC-1)0 0.003959 o.001887 2.097887 0.0653
CointEql-1) -0. 477545 0215442 -2.216583 0.0539

Cointeq = HHI - (0.000283"0FP -0.0512"XHO -0.0750"XC -0.0052"M + 82705
]

Long Run Coefficients

WVariable Coefficient Std. Error t-Statistic Prob.
oP 0.000246 0.002665 0.217202 07583
HHO -0.051192 0.068145 -0.751218 04717
HO -0.074958 0.0258188 -2.659259 00261
] -0.005338 00025823 -1.890801 o091z
Lo 85270494 2. 720356 3040224 0.0140

EVIEWS 9 el o 1 paall
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0583134 Prob. F(129) 0.8106
Obs*R-squared 8.623152 Prob. Chi-Sguare({12) 0.6490
3caled explained 33 1437894  Prob. Chi-Sguare(12) 0.9999
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Ramsey RESET Test

Equation: UMTITLED

Specification: HHI HHI-1) HHI(-2) OF XHO XHO-1) XHO(-2) X0 X0((-1)
KO=-2) M M-1) M-2) C

Omitted Variables: Squares of fited values

Walueg df FProbakbility
t-statistic 1.299920 5] 0.2298
F-statistic 1.689792 (1, 8) 0.2298
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.000427 1 0.000427
Restricted SSR 0.002448 g 0.000272
Unrestricted SSR 0.002021 =] 0.000253
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Mull Hypothesis: AGR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.915166 0.3199
Test critical values: 1% level -3.752946

5% lewel -2.993064

10% level -2.638752

Mull Hypothesis: AGR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.886735 0.6286
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: AGR has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.0849911 0.6437
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495

EVIEWS 9 el o 1 paall
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Mull Hypothesis: D(AGR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.837786 0.0000
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

Mull Hypothesis: D{AGR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.329068 0.0000
Test critical values: 1% level -4.440739
5% lavel -3.632896
10% level -3.254671

Mull Hypothesis: D{AGR) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.005873 0.0000
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175
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Mull Hypothesis: IND has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.098979 0.69582
Test critical values: 1% level -3.752048

5% level -2.998064

10% level -2.638752

Mull Hypothesis: IND has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.822142 0.6608
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.243592

Mull Hypothesis: IND has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.565641 0.4611
Test critical values: 1% level -2.669359

5% level -1.956408

10% level -1.608495
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Null Hypothesis: D(IND) has a unit roat
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prab.*

Augmented Dickey-Fuller test statistic -4. 743046 0.0011
Test critical values: 1% level -3.769597

5% level -3.004881

10% level -2.642242

Mull Hypothesis: D(IND) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.812447  0.0045
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

Mull Hypothesis: D{IND) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -4.808719 0.0000
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175
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Mull Hypothesis: SER has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.628727 0.5016
Test critical values: 1% lavel -3.752046

5% level -2.998064

10% level -2.638752

Mull Hypothesis: SER has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O {Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.075485 0.1351
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.248592

Mull Hypothesis: SER has a unit root
Exogenous: Mone
Lag Length: O {Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.644124 0.8451
Test critical values: 1% level -2.669359

5% level -1.956408

10% level -1.608495

EVIEWS 9 el oy 1 pkaall

Js¥1 3,41 ke SER bk ADF L 1 (6-7) gl

Mull Hypothesis: D(SER) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.300927 0.0000
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

Mull Hypothesis: D{SER) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.175721 0.0003
Test critical values: 1% level -4 440739

5% level -3.632896

10% level -3.254671

Mull Hypothesis: D(SER) has a unitroot
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.004868 0.0000
Test critical values: 1% level -2.674290

5% level -1.957204

10% level -1.608175
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Crate: 06/25/20 Time: 16:08

Sample (adjusted): 1997 2018

Included observations: 22 after adjustments
Trend assumption: Linear deterministic trend
Series: OP HHI SER AGR IND

Lags interval (in first differences) 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value Prob. *=*
Mone * 0.943605 1198247 59.81889 0.0000
At most 1> 0.6732481 56.56635 4T 85613 0.0062
At most2* 0.488556 31.94244 2979707 0.0279
At most 2> 0.351263 1719106 15.49471 0.0275
At most 4 * 0.294383 T.BT1028 3.841466 0.0056

Trace test indicates 5 cointegrating egnis) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**Mackinnon-Haug-Michelis (1999) p-values

EVIEWS 9 zaby oz ¢ jbald
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Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value FProb.*
Maone * 0.943605 G3.25831 33.87687 0.0000
At most 1 0.673481 24 62391 27.58434 01144
At most 2 0488556 1475138 2113162 03067
At most 3 0351263 9520030 14 26460 0.2454
Atmost4 * 0.294383 T.671028 3.841466 0.0056

Max-eigenvalue test indicates 1 cointegrating egnis) at the 0.05 level

* denotes rejection ofthe hypothesis at the 0.05 level
“*Mackinnon-Haug-Michelis (1999) p~values
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VAR Lag COrder Selection Criteria
Endogenous variables: OF HHI SER AGR IMND
Exogenous variables:

Date: 06/25/20 Time: 16:12

Sample: 1995 2018

Included obsemnvations: 22

Lag LoaglL LR FPE AlC 5C HQ

0 -168.1576 A 4723390 15.74160 15.98956 15.80001
1 -104.4624 92.64749 01503260 12.22386 13.71164 12.574324
2 -58.65438 45.80805% 0.024593~ 10.33222% 13.05982% 1097476

*indicates lag order selected by the criterion

LR sequential modified LR test statistic (each test at 5% lewvel)
FFE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Quinn information criterion
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Wector Error Correction Estimates

Date: 06/25/20 Time: 16:13

Sample (adjusted): 1998 2018
Included observations: 21 after adjustments
Standard errors in { ) & t-statistics in [ ]

Cointegrating Eq:

CointEqg1

CointeEg2

oOP-1) 1000000 0000000
HHI-1) O 000000 1000000
AGR(-1) F.814622 0148929
(3.83221) (0. 040500
[ 2.02919] [ 2.677F323]
-1 —1. 440061 0008494
(0. 91766} (000970}
-1.56927] [O.87581]
SER(-1) -3.602974 -0.024810
(0. S7445) (D.00B07F)
[-5.27209)] [-4.08674]
= 51.395326 -1.5665822
Error Caoarrection: o Py DiHHIY CiASR)Y DDy D({SER)
CointEg1 -0. 487806 o .o01588 0124404 -0 465847 0 264848
(0079247 ) (D.00099) (0.D3867) (0. 13475) (0. 101323)
[-5.13813) [1.61113] [ 3.217083] [-2.45704] [2.61371]
BVIEWS 9 zoly w2 ¢ juaal
(P o ANLA . P TIR 12 -
%}\Wc:fuw»ﬁ.\m?b.( )(.3)‘5’;11\
System: UNTITLED
Estimation Method: Least Squares
Date: 06/25/20 Time: 16:23
Sample: 1998 2018
Included observations: 21
Total system (balanced) observations 105
Coefficient Std. Error t-Statistic Frob.
Ci1) -0. 487806 0079472 -6.138127 0.0000
C(2) 38.40904 5684929 6. 756292 0.0000
C(3) -0.456800 0.234320 -1.949471 0.0556
Ci4) -33.70531 2591792 -1.300464 0.1920
C(5) -1.635391 0723139 -2 261518 0.0271
C(6) -0.536956 0.250911 -2.140030 0.0361
C(7) -0.617872 0.147406 -4 191623 0.0001
Ci8) 0823831 0511438 1.610812 01121
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VEC Residual Heteroskedasticity Tests: Mo Cross Terms (only levels and squares)
Date: 06/25/20 Time: 1617
Sample: 1995 2018
Included observations: 21

Joint test:
Chi-sq df Prob.
2098060 210 0.4808
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MHull Hypothesis: residuals are multivariate normal
Date: O6/25/20 Time: 16:20

Sample: 1995 2018

Included observations: 21

Component SKewness Chi-sq ot Prok.
A -0. 0032478 4 Z23E-05 A 09948
=2 o.oD99z9 0000346 A1 0.9352
3 -0.6836758 1. 419115 1 0.2335
4 -0.0F8678 D.0Z1566 A o 88320
L= -0.215458 02423298 A1 0.5551
Joint 1. 789457 5 0.8774
Component Kurtosis Chi-sqg of Prob.
A 2. 896754 0. 7036406 A1 04016
=2 2294613 0320682 1 0.5712
3 2. 990086 0857737 A 02544
4 2. 405529 0209222 A1 05782
5 2017024 0000254 1 0.9873
Joint 2191541 = o.2221
Component Jarque-Bera ot Prokb.
A 0. 702529 2 . 7024
=2 0. 221028 = o.8517F
3 2276852 =2 0.3203
4 0. 2308828 2 0.8475
5 0. 248552 =2 o 8401
Joint 2981008 10 0.9482

EVIEWS 9 el oy 1 pokaall
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Wald Test:
System: {¥%bsystem}

Test Statistic Walue df Probakbility

Chi-square A6 77770 3 0.0000

rMull Hypothesis: C(1)=C(2)=C(3)=0
rull Hypothesis Summary:

Maormalized Restriction (= 0) Walue Std. Err.

C(1) -0.487806 0.079472
C(2) 38 40904 5 684929
C(3) -0. 456800 0224320
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