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Abstract:

This study aimed to measure the impact of economic diversification on
economic growth in Algeria during the period from 1980 to 2023, through a
theoretical, analytical, and empirical approach. The study relied on the composite
diversification index as an independent variable and the gross domestic product as a
dependent variable. To achieve the study’s objectives, a dynamic econometric
method was used, represented by the Autoregressive Distributed Lag (ARDL) model

The results of the study revealed a long-term positive equilibrium relationship
between economic diversification and economic growth, while the results showed a
negative relationship between the two variables in the short term.

Keywords: Economic Diversification, Economic Growth, Gross Domestic Product,
ARDL Model.
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Study No 1: Bitat Selma & Djellit Tahar (2022) conducted a study
entitled ™ The Impact of Economic Diversification on Economic
Growth: Econometric Study Using Panel Data Model on the Arab
Countries from 1999 to 2020 "
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Study No 2 : Jagadeesh (2018) conducted a study entitled: ""The
Impact of Economic Diversification on Economic Growth in
Landlocked African Countries - A Panel Data Analysis Using GMM
Approach "
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Study No 3: Valentine Joseph Owan, Victor Chijioke Ndibe and
Chidera Catherine Anyanwu (2020), Diversification and Economic
Growth in Nigeria (1981-2016): An Econometric Approach Based on
Ordinary Least Squares (OLYS)
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Study No 4: Esu Godwin & Udonwa Ubong (2015) conducted a

study entitled " Economic Diversification and Economic Growth:

Evidence from Nigeria "
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<l (J-B) Adlaa¥) dadll e (Ohlie pe) gl e Al
%5 AV Ssiue e oanb a)g e Aulull @il o) (0.071738)

P yal) Cpidia (p cilal)y) 48 ghuaa 2

e Al Lol S G bl cibsid gl Judadll 8 e s
aass O 13 Lo dijea Cargy ogalaBiy) aosully AlAN) sl milill) e Jali,y)
Ao sall ilaliyY) Adghian (po W) Gl mumg (Kany Y ol @ilpriadl G dals))
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alad) daall milidly o siill uSad) pdigall o Bl Y) dbghiaa (5.2) ad; Jgan
-3

p-S COI“(-'-=+"_,"£.‘_3-—3_;—--=~‘ )

GDP HHI
GDP 1.0000000 -0.6805342

HHI -0.6805342 1.0000000

>

R Studio zaliy alsjis 1 jaaall

Sl sl e o dansie ouSe Lol ang 4l oMel Jsaall mil @lad
((-0.6805) o L3 Alall el gl
calilall dalal )l :%;\fd\ & &)

S PR e tdad) 3] Gyl KEY) Je DY) L Led Jlas
Ay ¢ ypadlly doshll Ja¥) 8 el A galaidy) il o golaidy) sl
Aejsall Al clpadll I laasy) zilal @il el dagie aladiuly
:All) ol gladdl (335 Aulyall 038 o583 (ARDL)
:ARDL dagie Gukai hgyd Agi (e (3l ¥l

Sist ol aY dpsdl delsll a8le Lol b ARDL daagid lanks Jd
saadlal) Lo gyl

slay) iy 055 e aadiey ARDL z3sai oY il il Glaaliall ass
(sl SHal) Hasall) Jaiad)l pially (pladl sl aolll) sl puiall saaeie
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Saai¥) 73l Axpa il Lualy 4S5 5aaLie 44 Lal Gl Galid) Al 5540 Lo
ey Ul il 1O 50 9 40l s de)se dpia) ilsadd S

Gsinsal) die Bytise (HHI) Jiinal)l puanall 4 jeall a3l dluldl 5S8 of Gany
caall 13 dalkall Zaps 55l Y o) Gaag Gua oY) Gl aa Sl LYl

(1(1)) YV Gl amr sy GDP sl puaiell duaesll Aluludl )5S8 Lay
LA eaiall DA e Jayill 13 aas ol oSas
a3l Judlad) dylEi) @))las). 1

Any aaad 3 Adgeall saagll i cllod] aal e o) b Led aadius
A S0 @lid) Lay bl byl e @asall Ginesll galulull ge JS14)hi)
PP Ogom puald lasls ADF ) shadll
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tHHI Jiiwall el deadead Aoy Liid)

HHI Lia3l) AlollPP g ADF ) iiud) (Ll (6.2) aby Jgaal

UNIT ROOT TEST TABLE (The Augmented Dickey—-Fuller (ADF) Test)
Null Hypothesis: HHI has a unit root

. Hp:d=0 Hop:b =0 Hop:C=0
el (Prob) (Prob) (Prob)
At Level
adalilly aladl slasy) Jalaa 5240 0.1802 0.0340 0.0106
SCIETERY 0.3764 - 0.1280
ale olad) Jalaa (gag adald ¢ gy 0.1890 - -
At First Difference
adaldlly alad) slaty) Jalaa 35240 0.0000 0.7983 0.5413
ablE asa g 0.0000 - 0.4111
ale oladl Jalaa O gug ahald g 0.0000 - -
UNIT ROOT TEST TABLE (The Phillips—Perron (PP) Test)

Null Hypothesis:HHI has a unit root
&“43‘ Hg:4 =0 Hg:b =10 Hyp:C =0
(Prob) (Frob) (Frob)
At Level
adalilly alad) olady) Jalea 35342 0.1410 0.0340 0.0106
abld 3sa g 0.4082 - 0.1280
ale olad) Jalaa Oghg adald (g 0.1369 - -
At First Difference
adaldlly alad) olad¥) Jalaa aga 0.0000 0.7983 0.5413
abl sa g 0.0000 - 0.4111
ale olad) Jalaa ¢)gaig adald ¢y g 0.0000 - -

(29 A 18 (1) &) 3ade Lo alaac YL AUall slac] (he @yl
L) bl Jsd AulSa) e PP, ADF (glas] mili DA (e el
G ol b sans s Ssms cssiaa) die HHI S5l sl gall i)l
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Clig ol eha) s Apbiiay) i i L «0.05 e ST Adlaay) sl colS dus
o AlelSie HHI ALl &5 adde s o(At First Difference) lead e A5V Zayall o
(HHI~1 (1)) <1 s

:GDP alil) ystiial) duadead 4 i) Lad) .

GDP e}l Lulull PP 5 ADF Loy (gLad) (7.2) o) Jsoad)

UNIT ROOT TEST TABLE (The Augmented Dickey—-Fuller (ADF) Test)
Null Hypothesis: GDP has a unit root
gl H;/:Diol_yjn H;Pio;); H;/;io;yjn
At Level

adaldlly alad) olad¥) Jalea 35342 0.7897 0.0530 0.9995
ablé y5a0 0.9755 - 0.5020

ale oladl Jalaa O gug ahald g 0.9771 - -

At First Difference

adaldlly alad) olai¥) Jalea 3524 0.0002 0.2733 0.8320
SICEEN 0.0000 - 0.1319

ale slad) Jalaa ¢y adald g1 0.0000 = -

UNIT ROOT TEST TABLE (The Phillips—Perron (PP) Test)
Null Hypothesis :GDP has a unit root
et oty (prob) ferot)
At Level

adaldlly alad) olai¥) Jalea 3534 0.7349 0.0530 0.9995
ST 0.9755 - 0.5020

ale slad) Jalaa ¢ g adald g1 0.9771 - -

At First Difference

adaldlly alad) olai¥) Jalea 3524 0.0002 0.2733 0.8320
abl g 0.0000 - 0.1319

ale oladl Jalaa O gug ahald g 0.0000 - -

(17 N6 ) ) 3k Ao a2l dac] (g 1 jdaal)
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ol Al A Ayliy U5 A0S aePP 5 ADF (glaa) it Dl (e el
Alany) adll CilS Gus AV joall (B 5amy s dpag sl die GDP Al s
At) lead Sl ) Aayall (o Cllg il ) ans i) A Jis L <0.05 e S
(GDP~I (1)) 1 a5, (30 Al<ia GDP Aol (&5 4nle 5 «(First Difference

el S Jpall (3 a g Jiad) ey aolil) uiall Aad) ALl JalS5 i
WBlall Joghll ol e Apial dalill s} & ARDL #3sei Guds e liSe (o3
v gyl
A b ol gl o silaBy) aioiil) Y ARDL igai s .2

Auto Regressive Distributed lag ) de)sall duiajll cilsadll SA st} =358 sy
@lua@y) sall e HHI; gosill Sl jdisa aie o) sbai@)) sl 1 ((ARDL)
: 0l AL GDPy sall ae iy ie jun

p q
GDP, = a, + Z W, GDP,_; + Z B, HHI,_,
1 =0

=1
F sl ellad Ay p
P JBd) ) elad dayn: g
& @lai®y) saill Jiaal ARDL z3sail ayi (1) ualil) 55 53 Jod) il Jalas 2By
Pk WS pudall i el utall pdeoall el cilad 53¢ i)
GDP,~ARDL(p; q)
:ARDL 7 gall (P ;q) (Aial) slady) oy yaa3.3

0l e IS 10 e B ey daY AW el 23kl US pe PDla e el
HQ clasleal uleal 2a8 B8 glbas ) @l BiaY) eldalY) Jimps (sSis caulilly Jidl
:Adj. R-squared maiadl 201l Jalaal ded iy (AIC (BIC:
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ARDL 7 33all 5580 funa g Juadl (8.2) aly Jsaad)

Model Selection Criteria Table

Dependent Variable: GDP

Date: 05/22/25 Time: 11:45

Sample: 1980 2023

Included obsemvations: 35

Model LogL AIC* BIC HQ Adj. R-5q Specification
81  -384.353795 22648788 23.182050 22832870 0931566 ARDL(1,9)
71 -383.857144 22677551 23.255252 22876973 0.930457 ARDL(2, 9)
90  -393.891087 22679491 22812806 22725511 0.915173 ARDL(1,0)
89  -392946682 22682668 22.860422 22744028 0.917037 ARDL(1, 1)
79 392329732 22704556 22926749 22781257 0.917241 ARDL(2, 1)
61  -383.531854 22716106 23.338245 22930868 0928487 ARDL(3, 9)
80  -393618218 22721041 22898795 22782402 0.913791 ARDL(2, 0)

Eviews 12 zaliyn Glaany b ddlall alae) (et jdaal)
5pal eUa) 4s)n ¢ARDL(1,9) o ARDL sl dapa cmaal aal jela
5 ¢0=9 Jaiad) el Gilgin s 5 p=1 bl ueiall das

s i)

Luall OS5 e

GDP, = a, + le GDP,_; ZﬁZHHIt L+ &
i=0
& GDP, = ag + W;GDP,_, + B HHI, + ,6’1HHIt 1+ BHHI 5, + B3HHI, 5 +

PsHHI;_4 + fsHHI; s + fHHI;_¢ + fHHI;_; + fgHHI;_g + PoHHI;_o¢ + €;

saill Jagiy Gua cAugyaall 2Dl il ARDL z3sadl (i) Zauall o8
sl il Lme Aaw A ihall 4 LAl e ;b aie el goliasy)

:ARDL J i) dauall a8 .4
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A paal) ABlall Jiadl) ARDL zigai i (9.2) Jgaa
Dependent Variable: GDP
Method. ARDL
Date: 05/10/25 Time: 18:23
Sample (adjusted):. 19892023
Included observations: 35 after adjustments
Maximumdependent lags: 12 (Automatic selection)
Model selection method Adjusted R-squared
Dynamic regressors (12 fags, automatic) HHI
Fixed regressors. C
Number of models evalulated: 156
Selected Model ARDL(1, 9)
Note: final equation sample 15 larger than selection sample
Variable Coefficient Std. Efror t-Statistic Prob.*
GDP(-1) 0.745934 0.093129 8.009695 0.0000
HHI 72568.32 72631490 0999132 0.3281
HHI{-1) -88822 89 92878.54 -0.956334 0.3488
HHI{(-2) -31507 93 94943 92 -0.331858 0.7430
HHI(-3) -32624 84 95504 65 -0.341605 0.7357
HHI(-4) -38379.77 92986.51 -0.412746 0.6836
HHI(-5) 55069 27 92896 09 0592305 0.5591
HHI(-6) 2771385 94338.12 0293771 07716
HHI{(-7) -75076 .34 93891 29 -0.799615 0.4321
HHI{-8) 3842537 93492 06 0.411001 0.6849
HHI(-9) -204771.2 77684 93 -2.635919 0.0148
C 149814 4 44708 46 3350919 0.0028
R-squared 0653706 Mean dependent var 1160324

Eviews 12 zaliyn Alaiuyl AUl dlae) e i jaal)
P UK (e Alalaall (65 Gam oDlel 2 3galll s ilajiia (9) Jsaall s

= GDP, = 149814,4 + 0,745934GDP,_, + 72568,32HHI, — 88822,89HHI,_,
—31507,93HHI,_, — 32624,84HHI,_5 — 38379,77HHI,_,
+ 55069,27HHI,_c + 27713,85HHI,_, — 75076,84HHI
+3842537HHI,_g — 204771,2HHI,_o + ¢,

sall uail ARDL dejsdl clsmill I3 asiy) #3sal drsa Juadl Abledl o3a Jis
& e byl Jadipe t 55l 3 a3 o Jlicl elld g alall sl il aie el (solay)
Uan gt S)’ﬂ\ u.nn.\! @*33“ c_S)J\ ey A ).la.c“ L"SJLAA:@?\ @ﬂh QJ)LLB).} 9 Al 3)355\

Y57 %
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Jis G (29 =7 -4 43 42 d-1) Al i b ke 5 (8 6 -5 ) il
(1%) » Aiesdl) il (3 JS504) 2ic GDP b sl Alilaall 3 3y32a]) Dlalacdl
;i) Jalsill F-Bounds Test sgaall i) .5

I (8 cagall Hlaa] aasils G ) 3Dl Jishall JaY) o 2ldls 3BDle agng L LS
8 b el RGOS i ) Dy Bieial) ol JSLie 3gag a2 e Gl 4 Y el
:ARDL 303
ARDL 7 3sai s clhiial adal) o gl Jays JLid) (4.2) a8y JSil

Series: Residuals
Sample 1989 2023
Observations 35

Mean 2.28e-11

Median 1181.548
Maximum 22636.61
Minimum -39004.03

5td. Dev. 14430.40
Skewness -0.740057
Kurtosis 2.950109
-40000  -30000  -20000  -10000 0 10000 20000 farque-Bera 3.194968

Probability  0.202405

Eviews 12z Ayl dddall dae) (e 2 jaall
idlaa) ded Jarque—Bera jlaa) min Jsaal) (e edu rBloll aadall adigll dudap -
Uad alal) wisll Aucajpy Ui Ueay Lae = 0,05 e S| Prob = 0,20245

bl ARDL = 350l 5,554

{58¢
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ARDL 7 igail ¢Uad¥) cpl Guilad Japd jlid) (10.2) ad) Jgaad)
Heteroskedasticity Test: ARCH

F-statistic 0.363240 Prob. F(1,32) 0.5510
Obs*R-squared 0.381611 Prob. Chi-Square(1) 0.5367
Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 05/10/25 Time: 19:41

Sample (adjusted): 19902023

Included observations: 34 after adjustments

Eviews 12 zali)n Glaiuib (Al slae) (e 1 jduaal)

S ARCH laa) mil sodtel Joaall o B o o€ 1 eUdY) ¢l (uilas duap -
sl e 0,5367 <0,5510 gihe¥ cieline 5 b dilasy dllasy) adl
LYl Gl Gulas Gy Jiis adde 5 o= 0,05 e S

ARDL gl sUaddl 313 Baliiy) dsag pse Japd JLid) (11.2) ad) Jgaad)

Breusch-Godfrey Serial Correlation LM Test:
MNull hypothesis: No serial correlation at up to 2 lags

F-statistic 0621176, Prob. F{2.21) 0.5469
Cbs*R-squared 1.954933 Prob. Chi-Square(2) 03763

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 05/10/25 Time: 19:40

Sampile: 1989 2023

Included observations: 35

Presample missing value lagged residuals set to zero.

Eviews 12 zaliyn Alanyl cdallall slac] (e 1 jiaall

Breusch lad) il o3lel Jsaadl e s o) oS 1oladB A1 Bl y) duafp -
e 0,3763 0,546 zile¥ caelians i ddlasy dddlaay) aill 5 Godfrey
celadY ) D) Loyt i 4o s o= 0,05 e ST a5 sl

e inly
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& ashaaiey ARDL 1 5)0all Gapeall adia o 5)S Lidaes AU Lladl) 038

S oyl cagaall lad) aladsuly @l dushall Ja¥) e Al Ale asa e S
Ailaay) Clea e ol dal o o(pde JalSS 3sms pae tHO) Zuzyll Jyd
Aliaall @lyuiadl saes (el Gilulld) JelSs daje e Tely F-statistic
Critical Bounds dsjall asaall Lilaay cduell anag (ARDL z3sad danay

s sidall
F-Bounds Test agaall jLid) milis (12.2) a8, Jgaa
* p-value incompatible witht-Bounds distribution.
F-Bounds Test Null Hypothesis: No levels relationship
Test Satistic Value Signf. 1(0) (1)
F-statistic 5636635 10% 3.02 3.51
K 1 5% 362 410
2.5% 418 479
1% 494 558

BEviews 12 zaliyn Glaany b dddlall alac) (e 1 jduaal)
amldapnl)l adll US e LS ooy sF-statistic = 5,636635 Gogwad dadl of ls
9 2,5 c05 clO C'_a\ijm e 5,58 c4,79 44,16 43,51 : ( |(1) - \.@J JA)A“) UuCB ulcii\
Null ) lise JolS5 sy paes 3@ HO Bjal) dpcajdll (bl SIS 138 25l 1%

S A)lg Ao a5 38 Al o2 s adey (Hypothesis: To levels relationship

= iy



Sy galll o salaiBy) goiil) Y duulidl) A A Jeail

5 A o3 i K G il (B S psTl Hd5e 5 Aaall @) G daghall JaY)
Lt o 398 P eyl a1 G L] Sl e
g paal) ABa L ClaY) (e CHNRY) s Ao yug Uadl) sl 7 igal sk .6

silly Al ol il die pemd) s sl o AN JES L Led

S b ASulial) 3D me cdighall a1 b oSyl agml) h5e e el (sl

Error ) Uadl) s 7 3503 ity ¢« 335 aiadll 138 ) (25 () Clpiiall 038 o yuadl
:J<ED (e (Correction Model, ECM

4 q
AGDPt = Qg + ZBiAGDPt—i + Z/‘liAHHIt—i + Per_1 + &t

=1 =0
Jici s ¢da¥) il laial) bl oUal) cilayy st J¥) Gl pulae i
sall ) sl o migill Sl Hd5e die e (sUaBY) mastll gl sl
AR adl il die e (gl
skl el jdigar e yma (sauaBY) g sl (o Jaghal) Jal) (B Al ABall ks .7
A B AR ) il dde e galaBy) gailly

i) il D) ks ((EC) 24l Sy sl pae Uad ECM abladl) iep_ g fias
;KA e ahall oY) 8 035l ABDle s (53 olgine e t=1 Al 55l b alall
GDP; = ag+ aHHI;_; + pe;_4
Aoyl W ag rlle 0sS o Gy 31 ladll masas dales @ Jiag
os GDPry D] ) saall e gp g Daal Al 3 oilall Als gy @y,
(ap + a HHILp_;) Joshll da¥) & 331l (sl
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dashall Ja¥) B alal) el il o augiill opall ydge A (13.2) o8 Jgsa

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
HHI -10918869. 204160.5 -5.348093 0.0000
C 589667.8 80285.03 6.531180 0.0000

EC = GDP1 - (-1091889.4270*HHI + 589667.7779)

Eviews 12 zaliym Alainy b dallall slae) (e 1 jlaal)
e uaall (galaidy) aasill G skl Ja¥l (8 dulal) a8l LS Koy
Goall (Sl Al mly 4o juadd) oY) saill 5 ansill GSHall h5a
s aduld)
GDP, = —1091869,4270HHI + 589667,7779

Glall Jaall bl e Lhe ) gad) o aosill () Jige s

=3

- e\il\ L,’J;.d\ G."t\_'ﬂ\ saedy 1% 2 S yall @jﬂ\ i §a le:l} e dua

(0.0000 Zalaayl dedll L Wilaa) Jla V) 138 iiens) 1091869,4270
gl Gl Sagall A il acall Al dlaleall (B 35kl ma s
W e e Lyl g O3) (sl cdashall dal) 4 Al sl sl e

ALl Jsand) Jaud Cpaally ¢EC o Lianl 4l Uijay 53 @ (ylaall ane
EC=e=GDP-(-1091869,4270HHI+589667,7779)
:Uaad) asal Aalaa 483, 8

P AU KA e A saall AL Uadl) rania’ 73 gad (0550

s iy
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AGDP, = AJAHHI, + A{AHHI,_; + A,AHHI,_, + A;AHHI;_;
+ A3AHHI,_4 + AsAHHI,_s + A(AHHI_¢ + A,AHHI, _,
+ AgAHHI;_g + pe;_1 + &

Uail) zigai yuaii (14.2) ad) Jgaa

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.

D(HHI) 72568.32 65455.04 1.108674 0.2790
D(HHI(-1)) 261152.1 86979.68 3.002449 0.0064
D(HHI(-2)) 2296442 83647.47 2.745381 0.0115
D(HHI(-3)) 197019.3 74893.94 2.630644 0.0149
D{HHI(-4)) 158639.6 76136.78 2.083613 0.0485
D(HHI(-5)) 213708.8 75893.83 2.815892 0.0098
D(HHI(-86)) 2414227 76722.43 3.146700 0.0045
D{HHI(-7)) 166345.8 73767.78 2.254993 0.0340
D(HHI(-8)) 204771.2 74126.69 2.762449 0.0111
CointEq(-1)* -0.254066 0.059261 -4.287229 0.0003
R-squared 0.420418 Mean dependentvar 5395.026
Adjusted R-squared 0.211769 S.D. dependentvar 18954.87
S.E. of regression 16828.59 Akaike infocnterion 22.53450
Sum squared resid 7.08E+09 Schwarz crtenon 2297889
Loglikelihood -384.3538 Hannan-Quinn cnter. 22.68790

Durbin-Watson stat 1.868116

Eviews 12 zalim laany b dallall slae) (e 1 jlaal)

{63}
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fely LS Alaladll oda o S (San (14) Jsaall byl

AGDP, = 72568,32 AHHI, + 261152,1 AHHI,_, + 2296442 AHHI,_,
+197019,3 AHHI,_5 + 158639,6 AHHI,_, + 213708,8 AHHI, .
+ 2414227 AHHI,_, + 166345,8 AHHI,_, + 204771,2 AHHI, g
— 0,254066¢,_,

fohle 3ol B ALl oda P (e S

GDP i sl Ja¥) spadl) Llainy) ECM asles o J3¥) sl sy
Gsiall [aanll Janyi AKalinn ABe gay ek Cuas bl (A HHIE 3 el o
t= =1 ot @bl (Sall posill pigal gsiaall il tagal) b alad) sl mslll
ASealipal) AR 3 Aplaa) A2 aag -8 =7 -6 =5 -4 =3 2
(AHHI,_s «AHHI,_, <AHHI,_3 (AHHI,_5 « AHHI,_;: 00 JS Jalaal 2okl
5% dusina (ssine i (AHHI,_g <AHHI,_, <AHHI,_g

psill el e (8 Qal JaY syadll i) Aaall bl dlatia) cabias
Lob cRiee Liw 8 a1 sl @ald) B el Al Gus 5 ) Joh il
5ol die Cumy (1-8) Lete Slsin Auld 8 mostll CSHall jd5e gal B kil s
Al aall lll e 35 138 Ol ddime A (B % 1 @ posill el e
204771,2 @ i 5l il g Al

she b el ge Lkt dles A 8 WD sl mlll 8 el das g,
I @ sl Gl Hh5e 30L) die Cusy (1-7) Lo Gilsin o J8 aosiill Sl
G o Bl Glsi aos am ald) sl il e S5 108 Gl (A A 8 %
.166345,8

she b il ge Lkt A A 8 S sl bl el dagy,
I @ sl Sl Hdige 3aL) die Cusy ((1-6) Leie Gilsin & J aog0ill Sl
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G L 33l Glgie A ey JAD sl 2l e 5 18 Ol cRiee e A %
2414227

CSHal) pige b il ae Lyl Aes diw bl sl @l 8 el gl
O Aie s A% 1 @ posill el Jh5e 30b) e dum (Dl (ued J8 aoull
213708,8 2 o 5aliyy Dilgis el 2z alAl) sl il Je 5 1

CSHall pise ) ae Lo b Aies Ai 8 Sl sl mlill 8 el das,
B (A% 1 o gnll GO 50 3al) de Cusy o(t4) Leie Slsin aul J8 asill
158639,6 & 3k 5ali Slsin anl de plAll sl &b e S5 13 8 <L

Gyl e b ) ae Loyl t Ak A Gl el i) 3 il agy
L B % 1 o aognll Call jh5e 83l die sy ((1-3) Lee lsin A i aopiill
197019,3 & ok 5L Slsias ADG 2 Sl sl il e 55 138 ()l (Aiies

CSall e b el ae Lyl b dies diw 8 A sl mlil) G el il
daw (A% 1 o sl Sl a5 3oy 2o Cums (172) Lo e U8 posull
229644,2 ¢ 53k 33L3 Slsis Gt ey AW sl b e 5 138 8 (e

CSHall e b ) pe Laph b Aee A 8 AlAl sl milll A sl Jasiyg
Alre L (B % 1 @ posiill Sl e 5b) die duma ((t-1) L A J8 ao5ul
261152,1 o 3 33l A aay JA1 sl 3l e S50 e 4

Jalae 8 Gigpme (1) 55l 3 o3l Uad —0,2540666,_1 :ejadl Jia
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1048.21 85.7 43.18 275.17 134.78 130.88 131.1 247.4 1993
1329.66 119.3 54.73 351.57 169.45 161.65  145.61 327.35 1994
1819.91 174.84 76.29 459.63 213.13 193.9 196.56 505.56 1995
2347.56 209.03 90.84 560.3 245.71 213.42  277.84 750.42 1996
2780.2 217.3 347.7 633.7 276.6 223.2 242.7 839 1997
2830.4 226.9 386.1 696.7 300.9 256.8 324.8 638.2 1998
3248.3 226.3 413 770.3 307.7 280.4 359.7 890.9 1999
4098.9 250.1 424.5 832.3 335 294.5 346.2 1616.3 2000
4235.5 284.4 472.3 959.9 337.3 313.7 424 1443.9 2001
4455.4 290.4 519.6 1033.9 407.7 327.4 415.1 1461.3 2002
5182.1 317 573 1112.2 445.2 350.5 515.3 1868.9 2003
5716.24 446.17 183.57 1302.1 508 377.7 578.9 2319.8 2004
7541.1 494 631.8 1515 564.4 403.1 579.9 3352.9 2005
9222.5 491.5 678 1922.5 814.4 442.7 716 4157.4 2006
9408.3 532.4 856.5 1924.8 825.1 476 704.2 4089.3 2007
11042.7 603.3 1113.3 2141 956.7 515.2 711.7 5001.5 2008
10034.3 715.8 1225.6 2384.6 1094.8 573.1 931.3 3109.1 2009
12024.4 747.7 1587.1 2638.7 1257.4 597.9 1015.2 4180.4 2010
14588.6 854.6 2378 2933.2 1333.3 663.8 1183.2 5242.5 2011
16208.7 1077.6 2648.1 3305.1 1491.2 728.6 1421.7 5536.4 2012



16650.1
17228.65

16712.7
17514.6
18575.8
20393.7
20500.3
18477
22079.3
25658.5
26021.04

1242.1
1242.1

1353.8
1395.6
1477.5
1543.9
1619.3
1480.6
1604
1760.39
1940.97

2551.2
2738.4

2899.9
3059.6
3072
3002.8
3179.7
3199.6
3398.1
1095.32
1239.88

3849.6
4186.4

4553.1
4841.3
4858.9
5419.1
5527.5
5159.1
5667.8

6396.42
7038.75

1627.4
1794

1917.2
2072.9
2203.7
2346.6
2492
2367.3
2578.2

3057.06
3357.45

771.8
837.75

919.4

979.3

1044.9
1110.9
1161.7
1148.4
1230.8

1417.88
1553.12

1640
1772.2

1935.1
2140.3
2219.1
2421.6
2529.1
2546.9
2688.3

3226.14

4098.9

4968
4657.8

3134.2
3025.6
3699.7
4548.8
3991
2575.1
4912.1

8705.29
6791.97

2013
2014

2015
2016
2017
2018
2019
2020
2021
2022
2023
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2023-1980 5,5 (DA Aalal) o) ol (4) oy Galdl)

M ol Jlla) saagl
ERAb sl Uk

Lalad) clayy) GAY) alapy) Ldadil) chaly) L
59.59 1.57 58.02 1980
79.38 2.67 76.71 1981
74.25 4.8 69.45 1982
80.64 5.79 74.85 1983
101.37 10.56 90.81 1984
105.85 12.07 93.78 1985
89.69 15.59 74.1 1986
92.98 14.29 78.69 1987

93.5 11.3 82.2 1988
116.4 6.4 110 1989
152.5 5.2 147.3 1990
248.9 4.7 244.2 1991
311.86 9.2 302.66 1992
313.95 13.26 300.69 1993
477.18 78.83 398.35 1994
611.73 33.59 578.14 1995
825.16 38.56 786.6 1996
926.6 334.1 592.5 1997
774.6 348.7 425.9 1998
946.7 358.4 588.3 1999
1578.1 364.9 1213.2 2000
1489.9 488.5 1001.4 2001
1603 595.1 1007.9 2002
1974.3 624.3 1350 2003
2223.2 652.5 1570.7 2004
3076.9 724.2 2352.7 2005
3639.5 840.5 2799 2006
3687.7 890.9 2796.8 2007
5190.4 1101.8 4088.6 2008
3676 1263.3 2412.7 2009
4392.8 1487.8 2905 2010
5789.5 1810.4 3979.1 2011
6339.3 2155 4184.3 2012
5957.5 2279.4 3678.1 2013



5738.3
5103.1
5110.1
6047.9
6751.3
6507.9
6239.7
5331.83
9524.2
10718.1

2349.9
2729.6
3329
3870.9
3864.2
3793.43
4039.4
3404.78
4016.5
5141.1

3388.4
2373.5
1781.1
2177
2887.1
2714.47
2200.3
1927.05
5507.7
55717

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Clelaadl gl (lgaalls ihadl elidl clly e alaeYl AdUall dac) e o _duaal)

2asl slaal (5) a& Gala

‘ GOP [ HHI__ |
Mean 105552.3 0.400572
Median 63853.65 0.388945
Maximum 247617.5 0.551690
Minimum 42078.50 0.281600
Std. Dev. 65519.83 0.093169
Skewness 0.629783 0.286847
Kurtosis 1.865224 1.581535
Jargue-Bera 5.269461 4292143
Probability 0.071738 0.116943
Sum 4644300 17.62516
Sum Sg. Dev. 1.85E+11 0.373262
Observations 44 44
§81}

o



Mull Hypothesis: GOP has a unit root
Exogencus: Mone
Lag Length: 0 (Automatic - based on SI1C, maxlag=9)

t-Statistic Prob*
Augmented Dickey-Fuller test statistic 17085949 0.89771
Test critical values: 1% lewvel -2.619851
5% level -1.948626
10% level -1.612036
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{GDP)
Method: Least Squares
Date 05/28/25 Time: 18:38
Sample (adjusted); 1981 2023
Included obsemnvations: 43 after adjustments
Variable Coefficient Std, Error t-Statistic Prob.
GDP(-1) 0.037624 0.022016 1,708949 0.0948
R-squared -0,009007 Mean dependent var 4773728
Adjusted R-squared -0.009007 S.D.dependentvar 17166 .84
SE. ofregression 1724397 Akalke info criterion 2237129
Sum squared resid 1.25E+10 Schwarz criterion 2241225
Log likelihood -479.8828 Hannan-Quinn criter, 2238640

Durbin-Watson stat 1771831

) z35aill GDP J ADF Lia) (7) b Gale

Mull Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=93)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0287882 0.9755
Test critical values: 1% level -3.5924652
5% level -2.931404
10% level -2.603944
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/29/25 Time: 18:37
Sample (adjusted); 1981 2023
Included observations: 43 after adjustments
Variable Coeflicient Std. Errar t-Statistic Prob.
GDPI(-1) 0.012769 0042866 0297882 07673
C 3468127 5120131 0677351 0.5020
R-squared 0.002160 Mean dependentvar 4773 T28
Adjusted R-squared -0.022178 S.D. dependentwvar 17166.84
5 E. of regression 17356.16 Akaike info criterion 22 40668
Sum squared resid 1.24E+10 Schwarz criterion 2248859
Log likelinood -479.7436 Hannan-Quinn criter. 22 43689
F-statistic 0.088734 Durbin-Watson stat 1.748402

Prob(F-statistic) 0767298




Gl ¢ 3gaill GDP J ADF Lad) (8) ab; (3ale

MNull Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -1.566446 07887
Test critical values: 1% level -4 186481
5% level -3.518080
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{GDP)
Method: Least Squares
Date: 05/29/25 Time: 18:35
Sample (adjusted). 1981 2023
Included observations: 43 after adjustments
‘Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.128551 0.082065 -1.566446 0.1251
C 3.0571893 5240.233 0.000583 0.9995
@TREMD(™19807) 514 3080 408 3268 1.994256 0.0530
R-squared 0.092398 Mean dependentvar 4TT3IT28
Adjusted R-squared 0.047018 S.D. dependentvar 17166.84
S.E. of regression 16758.39 Akaike info criterion 22.35840
Sum squared resid 1.12E+10 Schwarz criterion 2248127
Log likelinood -4F7F7 F056 Hannan-CQuinn criter. 2240371
F-statistic 2036116 Durbin-Watson siat 1.674916
Prob(F-statistic) 0.143846

Js¥) gisalll GDP J Jg¥) G il ADF Ll (9) o8 Gale

Mull Hypothesis: D{GDP) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.181600 0.0000
Test critical values: 1% level -2.621185
5% level -1.948886
10% level -1.611932
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/29/25 Time: 18:44
Sample (adjusted). 1982 2023
Included obsenvations: 42 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.2809641 0156253  -5.181600 0.0000
R-zquared 0.295447 Mean dependentvar 4755905
Adjusted R-squared 0.395447 3.D. dependentvar 22801.46
3.E. of regression 17728.82 Akaike info criterion 2242729
Sum squared resid 1.29E+10 Schwarz criterion 22 46867
Log likelihood -469.9731 Hannan-Quinn criter. 22 44246
Durbin-Watson stat 1.8961133




Al z35aill GDP J J3¥) 34l ADF Ll (10) b (3ale

Mull Hypothesis: D{GDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.484336 0.0000
Test critical values: 196 level -3.596616

5% level -2.933158

10% level -2 604867

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{GDP,2)

Method: Least Squares

Date: 052925 Time: 18:43

Sample (adjusted). 1982 2023

Included observations: 42 after adjustments

WYariable Coefficient Std. Error t-Statistic Prob.
DIGDP-1)) -0.870482 0158723 -5.484336 0.0000
C 4274213 2778 862 1538116 0.1319
R-squared 0429207 Mean dependentvar 475.5905
Adjusted R-squared 0.414937 S.D. dependentwvar 22801.46
S E. of regression 1744070 Akaike info criterion 2241745
Sum squared resid 1.22E+10 Schwarz criterion 2250020
Log likelihood -468. 7664 Hannan-Quinn criter. 2244778
F-statistic 3007794 Dwrbin-Watson stat 1.959775
Prob(F-statistic) 0.000003

G £ 3gail) GDP J Jg¥) (3,4l ADF Lia) (11) ady (3ale

Mull Hypothesis: D{GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob*®
Augmented Dickey-Fuller test statistic -5 606936 0.0002
Test critical values: 1% level -4 192337
5% level -3.520787
10% level =3191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/29/25 Time: 18:42
Sample (adjusted). 1982 2023
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP{-1)) -0.898653 0.160275 -5.606936 0.0000
C -1208.659 BE58.607 -0.213597 0.8320
@TREMD{19807) 249 1449 224 1989 11277 02733
R-squared 0446726 Mean dependentvar 4755905
Adjusted R-squared 0.418353 3.D. dependentvar 22801.46
S.E. of regression 17389.71 Akaike info criterion 22.43389
Sum squared resid 1.18E+10 Schwarz criterion 22 55801
Log likelinood -468.1118 Hannan-Quinn criter. 22 47939
F-statistic 15.74477 Durbin-Watson stat 1.969754

Prob(F-statistic) 0.000010




I zisaill GDP J PP Ladl (12) ab (sals

MNull Hypothesis: HHI has a unit root
Exogenous: Mone

Bandwidth: 7 (Mewey-West automatic) using Barilett kernel

Adj. t-5Stat Prob*
Phillips-Perron test statistic -1.443824 0.1369
Test critical values: 1% level -2.619851
5% level -1.948686
10% level -1.612036
*MackKinnon (1996) one-sided p-values.
Residual variance {no correction) 0.001849
HAC corrected variance (Bartlett kernel) 0.001114
Phillips-Perron Test Equation
Dependent Variable: D{HHI)
Method: Least Squares
Date: 05/29%25 Time: 19:03
Sample (adjusted). 1981 2023
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
HHI{-1} -0.020171 0.016053 -1.256512 0.2159
R-squared 0.018556 Mean dependentwar -0.005877
Adjusted R-squared 0.018556 S.D. dependent var 0.043916
S.E. ofregression 0.043507 Akaike info criterion -3.408817
Sum squared resid 0.079499 Schwarz criterion -3.367859
Log likelihood 74 28956 Hannan-Quinn criter. -3.393713
Dwrbin-Watson stat 1.998261

) z35ail) GDP ¢ PP Ll (13) by Gale

Mull Hypothesis: HHI has a unit root
Exogenous: Constant

Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

Adj. +-Stat Prob.*
Phillips-Perron test statistic -1.732444 0.4082
Test critical values: 1% level -3.592452
5% level -2.8931404
10% level -2 603944
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0001746
HAC corrected variance (Bartlett kernel) 0.001555
Phillips-Perron Test Equation
Dependent Variable: D{HHI)
Method: Least Squares
Date: 05/29/25 Time: 19:02
Sample (adjusted). 1981 2023
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
HHI(-1}) -0.127860 0.071103 -1.798231 0.0795
c 0.045648 0.029387 1.553334 0.1280
R-squared 0.073103 Mean dependentvar -0.005877
Adjusted R-squared 0050496 S.D. dependentvar 0.043916
S E. of regression 0042793 Akaike info criterion -3.419488
Sum squared resid 0.075081 Schwarz criterion -3.337572
Log likelinood 75.51900 Hannan-Quinn criter. -3.389280
F-statistic 3233633 Dwurbin-Watson stat 1.901581
Prob{F-statistic) 0.079506




Gl ¢34l GDP § PP Laal (14) &3 Gale

Mull Hypothesis: HHI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.011645 0.1410
Test critical values: 1% level -4.186481
5% level -3.518090
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001558
HAC corrected variance (Bartlett kernel) 0.001766
Phillips-Perron Test Equation
Dependent Variable: D{HHI)
Method: Least Squares
Date: 05/29/25 Time: 18:51
Sample (adjusted): 1981 2023
Included observations: 43 after adjustments
ariable Coefficient Std. Error t-Statistic Prob.
HHI{-1) -0.343694 0.119526 -2.875480 0.0064
c 0.175331 0.065406 2.680633 0.0106
@TREND(™19807) -0.001941 0.000884 -2.195791 0.0340
R-squared 0.172811 Mean dependentvar -0.005877
Adjusted R-squared 0.131451 S.D. dependent var 0.043916
S.E. of regression 0.040928 Akaike info criterion -3.486785
Sum squared resid 0.067004 Schwarz criterion -3.363911
Log likelinood T7.96588 Hannan-Quinn criter. -3.441473
F-statistic 4178266 Durbin-Watson stat 1731725

Prob({F-statistic) 0.022495

Js¥) zisalll GDP J Jg¥) G ill PP Ladl (15) o8, Gale

Mull Hypothesis: D(HHI) has a unit root
Exogenous: Mone
Bandwidth: 6 (Mewey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*

Phillips-Perron test statistic -6.331788 0.0000
Test critical values: 1% level -2.621185

5% level -1.948886

10% level -1.611932

*Mackinnon (1996) one-sided pvalues.

Residual variance (no correction) 0.001962
HAC corrected variance (Bartlett kernel) 0.001478

Phillips-Perron Test Equation

Dependent Variable: D{HHI,2)

Method: Least Squares

Date: 05/28/25 Time: 19:08

Sample (adjusted): 1982 2023

Included observations: 42 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D{HHI-1)) -0.986943 0.156712 -6.297797 0.0000
R-squared 0491687 Mean dependentvar -0.000392
Adjusted R-squared 0.491687 S.D. dependentwvar 0.062874
S.E. ofregression 0.044827 Akaike info criterion -3.348507
Sum squared resid 0.082387 Schwarz criterion -3.307134
Log likelinood 71.31864 Hannan-Qwinn criter. -3.333342
Durbin-Watson stat 1.982938




Al zigail) GDP § Js¥1 G, PP Lid) (16) &) s

Mull Hypothesis: D(HHI) has a unit root
Exogenous: Constant
Bandwidth: 8 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.671863 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2 604867
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001928
HAC corrected variance (Bartlett kernel) 0.000947F
Phillips-Perron Test Equation
Dependent Variable: D{HHI 2)
Method: Least Squares
Date: 05/29/25 Time: 19:07
Sample (adjusted): 1982 2023
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{HHI-1)) -1.003059 0.158500 -6.328447 0.0000
c -0.005811 0.006996 -0.830682 04111
R-squared 0.500308 Mean dependentvar -0.000392
Adjusted R-squared 0.487815 S.D. dependentwvar 0.062874
S.E. of regression 0.044997 Akaike info criterion -3.317991
Sum squared resid 0.0808989 Schwarz criterion -3.235245
Log likelinood 7167782 Hannan-Quinn criter. -3.287662
F-statistic 40.04924 Durbin-Watson stat 1.991820
Prob(F-statistic) 0.000000

Mull Hypothesis: D({HHI) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Mewey-West automatic) using Bartlett kernel

EJA g agaill GDP J J¥) il PP Lidl (17) &) (ale

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.562403 0.0000
Test critical values: 1% level -4.192337
5% level -3.520787
10% level 3191277
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction} 0.001925
HAC corrected variance (Bartlett kernel) 0.000951
Phillips-Perron Test Equation
Drependent Variable: D{HHI,Z)
Method: Least Squares
Date: 05/29/25 Time: 19:06
Sample (adjusted): 1982 2023
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{HHI(-1)) -1.005687 0160708 -6.257852 0.0000
C -0.009188 0.014911 -0.616213 0.5413
@TREMD(™9807) 0.000149 0.000581 0257325 0.7983
R-squared 05011585 Mean dependentwvar -0.000392
Adjusted R-squared 0475573 S.D. dependentvar 0062874
S.E. ofregression 0.045532 Akaike info criterion -3.272069
Sum squared resid 0080852 Schwarz criterion -2.147950
Log likelihood T1.71344 Hannan-Quinn criter. -3.226574
F-statistic 19.59026 Durbin-Watson stat 1.991180
Prob(F-statistic) 0.000001




J¥) g isaill HHI J ADF Lsa) (18) ady (3ale

Mull Hypothesis: HHI has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.256512 0.1890
Test critical values: 1% level -2 619851

A% level -1.948686

10% level -1.612036

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{HHI)

Method: Least Squares

Date: 05/29/25 Time: 19:21

Sample (adjusted): 1981 2023

Included observations: 43 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

HHI-1) -0.020171 0016053  -1.2R56812 02159
R-squared 0.018556 Mean dependentvar -0.005877
Adjusted R-squared 0.018556 S.D. dependentwvar 0.043916
S.E. ofregression 0.043507 Akaike info criterion -3.408817
Sum squared resid 0.0794599 Schwarz criterion -3 367859
Log likelinood 74.28956 Hannan-Quinn criter. -3.383713
Durbin-Watson stat 1.998261

) z 5ail) HHI J ADF jLaal (19) b Gale

Mull Hypothesis: HHI has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.798231 03764
Test critical values: 1% level -3.5082462

5% lavel -2.931404

10% level -2 603944

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{HHI)

Method: Least Squares

Date: 05/29/25 Time: 19:20

Sample (adjusted). 1981 2023

Included observations: 43 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
HHI(-1) -0.127860 0071103 -1.798231 0.0795
C 0.045648 0.029387 15533234 0.1280
R-squared 0073103 Mean dependentvar -0.005877
Adjusted R-squared 0.050486 S.D. dependentvar 0.043916
S.E. of regression 0042783 Akaike info criterion -3.419488
3um squared resid 0.075081 Schwarz criterion -3.337572
Log likelihood 7551900 Hannan-Qwinn criter. -3.388280
F-statistic 3233633 Durbin-Watson stat 1.901581
Prob(F-statistic) 0.079506




Gl ¢ 3ail) HHI J ADF L3a) (20) aby (3ale

Mull Hypothesis: HHI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.875480 01802
Test critical values: 1% level -4 186481
5% level -3.518090
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D(HHI)
Method: Least Squares
Date: 05/29/25 Time: 1917
Sample (adjusted): 1981 2023
Included observations: 43 after adjustments
Variable Coefficient 3td. Error t-Statistic Prob.
HHI{-1) -0.343694 0119526  -2.875480 0.0064
C 0175331 0.065406 2.680633 0.0106
@TREMND(™19807) -0.001941 0.000884 -2.195791 0.0340
R-squared 0172811 Mean dependentvar -0.005877
Adjusted R-squared 0.131451 S.D. dependentvar 0.043916
S.E. ofregression 0.040928 Akaike info criterion -3.486785
Sum squared resid 0.067004 Schwarz criterion -3.363911
Log likelinood 77.96588 Hannan-Cuinn criter. -3.441473
F-statistic 4178266 Durbin-Watson stat 1731725
Prob(F-statistic) 0.022496

Mull Hypothesis: D({HHI) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

I gigaill HHI J Jg¥1 il ADF sl (21) o8, ale

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.207797 0.0000
Test critical values: 1% level -2.621185
5% level -1.943886
10% level -1.611932
*MacKinnan (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(HHI 2)
Method: Least Squares
Date: 05/29/25 Time: 19:24
Sample (adjusted): 1982 2023
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
DiHHI-1)) -0.986943 0186712  -6.287797 0.0000
R-squared 0.491687 Mean dependentvar -0.000392
Adjusted R-squared 0491687 S.D. dependentwvar 0.062874
S.E. of regression 0.044827 Akaike info criterion -3.348507
Sum squared resid 0.082387 Schwarz criterion -3.307134
Log likelihood 71.31864 Hannan-CQuinn criter. -3.333342

Durbin-Watson stat 1.982938
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Mull Hypothesis: D{HHI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.328447 0.0000
Test critical values: 1% level -3.596616

A% level -2.933158

10% level -2.604867

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

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

Method: Least Squares

Date: 05/29/25 Time: 19:23

Sample (adjusted). 1982 2023

Included observations: 42 after adjustments

Yariable Coeflicient Std. Error t-Statistic Prob.
D(HHI-1)) -1.003059 0.158500  -6.328447 0.0000
C -0.005811 0006996  -0.830682 04111
R-zquared 0500308 Mean dependentvar -0.000392
Adjusted R-squared 0487815 5.D. dependentwvar 0062874
S.E. of regression 0.044997 Akaike info criterion -3.317991
3um squared resid 0.080989 Schwarz criterion -3.235245
Log likelinood 71.67782 Hannan-Quinn criter. -3.287662
F-statistic 40.04924 Durbin-Watson stat 1.8991820
Prob(F-statistic) 0.000000

G g 3gaill HHI J Js¥) 344 ADF Ld) (23) o) Gale

Mull Hypothesis: D{HHI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.257852 0.0000
Test critical values: 1% level -4.192337

5% level -3.520787

10% level -3.191277

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

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

Method: Least Squares

Date: 05/29/25 Time: 19:22

Sample (adjusted). 1982 2023

Included observations: 42 after adjustments

Variable Coefficient 3td. Error t-Statistic Prob.
D(HHI-1)) -1.005687 0.160708  -6.257852 0.0000

C -0.009188 0.014911 -0.616213 0.5413
@TREND{™9807) 0.000149 0.000581 0257325 0.7983
R-zquared 0501155 Mean dependentvar -0.000392
Adjusted R-squared 0475573 3.D. dependentvar 0062874
S.E. of regression 0.045532 Akaike info criterion -3.272069
Sum squared resid 0.080852 Schwarz criterion -3.147950
Log likelihood 7171344 Hannan-Quinn criter. -3.226574
F-statistic 19.59026 Durbin-Watson stat 1.991160

Prob(F-statistic) 0.000001
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Mull Hypothesis: HHI has a unit root
Exogenous: Mone

Bandwidth: 7 (Mewey-West automatic) using Bartlett kernel

Adj. +-5tat Prob.*
Phillips-Perron test statistic -1.443924 0.1368
Test critical values: 1% level -2.619851
5% level -1.948686
10% lavel -1.612036
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001849
HAC corrected variance (Bartlett kernel) 0.001114
Phillips-Perron Test Equation
Dependent Variable: D(HHI)
Method: Least Squares
Date: 05/29/25 Time: 19:29
Sample (adjusted): 1981 2023
Included observations: 43 after adjustments
Variable Coefficient Std. Error -Statistic Prob.
HHI{-1) -0.020171 0.016053 -1.256512 0.2159
R-squared 0.018556 Mean dependentvar -0.005877
Adjusted R-squared 0.018556 S.D. dependentwvar 0.043916
S.E. of regression 0.043507 Akaike info criterion -3.408817
Sum squared resid 0.079499 Schwarz criterion -3.367859
Log likelihood 7428956 Hannan-Quinn criter. -3.393713
Durbin-Watson stat 1.998261

A8 zagalll HHI J pp sl (25) ad) 3ala

Mull Hypothesis: HHI has a unit root
Exogenous: Constant
Bandwidth: 2 (Mewey-West automatic) using Barlett kernel

Adj. +-5tat Prob.*
Phillips-Perron test statistic -1.732444 04082
Test critical values: 1% level -3.592462
5% level -2.931404
10% level -2 603944
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001746
HALC corrected variance (Bartlett kernel) 0.001555
Phillips-Perron Test Equation
Dependent Variable: D(HHI)
Method: Least Squares
Date: 05/29/25 Time: 19:28
Sample (adjusted): 1981 2023
Included observations: 43 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
HHI(-1) -0.127860 0.071103 -1.798231 0.0795
cC 0.045648 0.029387 1.553334 0.1280
R-squared 0072103 Mean dependent var -0.005877
Adjusted R-squared 0.050496 S.D. dependentwvar 0.043916
S.E. of regression 0042793 Akaike info criterion -3.419488
Sum squared resid 0.075081 Schwarz criterion -3.337572
Log likelihood 7551900 Hannan-Quinn criter. -3.389280
F-statistic 3233633 Durbin-Watson stat 1.901581
Prob(F-statistic) 0.079506
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Mull Hypothesis: HHI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Mewey-West automaticy using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.011645 0.1410
Test critical values: 1% level -4.186481

5% level -3.518090

10% level -3.189732

*MacKinnon (1936) one-sided p-values.

Residual variance {no correction) 0.001558
HAC corrected variance (Bartlett kernel) 0.001766

Phillips-Perron Test Equation

Dependent Yariable: D(HHI)

Method: Least Squares

Date: 05/29/25 Time: 19:28

Sample (adjusted). 1981 2023

Included observations: 43 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
HHI{-1) -0.343694 0.119526 -2 875480 0.0064

c 0175331 0.065406 2 680633 0.0106
@TREND("19807) -0.001941 0.000884  -2.195791 0.0340
R-squared 0.172811 Mean dependentvar -0.005877
Adjusted R-squared 0.131451 S.D. dependentvar 0.043916
S.E. ofregression 0.040928 Akaike info criterion -3.486785
Sum squared resid 0.067004 Schwarz criterion -3.363911
Log likelihood 77.96588 Hannan-Quinn criter. -3.441473
F-statistic 4 178266 Durbin-Watson stat 1.731725

Prob(F-statistic) 0.022496

J¥! GSJA..\S‘ HHI Jo¥) G_U pp loal (27) e.é; éah

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

Adj. t-Stat Prob.#

Phillips-Perron test statistic -6.331788 0.0000
Test critical values: 1% level -2.621185

5% level -1.948886

10% level -1.611932

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

Residual variance (no correction) 0001962
HAC corrected variance (Bartlett kernel) 0001478

Phillips-Perron Test Equation

Dependent Variable: D{HHI 2}

Method: Least Squares

Date: 05/29/25 Time: 19:31

Sample (adjusted): 1982 2023

Included observations: 42 after adjustments

Wariable Coeflicient 5Std. Error t-Statistic Prob.

D{HHI{-1)) -0.986943 0.156712 -6.297797 0.0000
R-squared 0491687 Mean dependentvar -0.000392
Adjusted R-squared 0491687 S.D. dependentwvar 0062574
S.E. ofregression 0.044827 Akaike info criterion -3.348507
Sum squared resid 0.082387 Schwarz criterion -3.307134
Log likelihood 71.21864 Hannan-Quinn criter. -3.333342
Durbin-Watson stat 1.982938
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Mull Hypothesis: D(HHI) has a unit root
Exogenous: Constant

Bandwidth: 8 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.671863 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% lewvel -2.604867
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.0018238
HAC corrected variance (Bartlett kernel) 0.000847F
Phillips-Perron Test Equation
Dependent Variable: D(HHIZ)
Method: Least Squares
Date: 05/28/25 Time: 19:31
Sample (adjusted): 1982 2023
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
D(HHI{-1)) -1.0030589 0.158500 -6.328447 0.0000
C -0.005811 0.006996 -0.830682 0.4111
R-squared 0.500308 Mean dependentvar -0.000392
Adjusted R-squared 0487815 S.D. dependentvar 0.062874
S.E. of regression 0.044997 Akaike info criterion -3.317941
Sum squared resid 0.080988 Schwarz criterion -3.235245
Log likelihood T1.67782 Hannan-Quinn criter. -3.287662
F-statistic 4004924 Durbin-Watson stat 1.991820
Prob(F-statistic) 0.000000

Zasalll HHI § Jo¥) 3,40 pp sl (29) b, Gala

Mull Hypothesis: D{HHI) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Mewey-West automatic) using Bartlett kernel

Adj. +-5tat Prob.*
Phillips-Perron test statistic -6.562403 0.0000
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001925
HAC corrected variance (Bartlett kernel) 0.000951
Phillips-Perron Test Equation
Dependent Variable: D(HHI,2)
Method: Least Sguares
Date: 05/29/25 Time: 19:30
Sample (adjusted). 1982 2023
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{HHI(-1)) -1.005687 0.160708 -6.257852 0.0000
cC -0.009188 0.014911 -0.616213 0.5413
@TREMND({™9807) 0.000149 0.000581 0257325 0.7983
R-squared 0.501155 Mean dependent var -0.000392
Adjusted R-squared 0.475573 S.D. dependentvar 0.062874
S.E. ofregression 0045532 Akaike info criterion -3.272069
Sum squared resid 0.080852 Schwarz criterion -3.147950
Log likelihood 71.71344 Hannan-Quinn criter. -3.226574
F-statistic 19.59026 Durbin-Watson stat 1.991160
Prob({F-statistic) 0.000001




AU zagalll 3841 Basa (30) a2y Gale

R-squared

Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood

F-statistic

Prob{F-statistic)

0.933706
0.931566
17545.02
{.08E+0D9

-384.3538

43.07538
0.000000

Mean dependent var
5.0. dependent var

Akaike info criterion

Schwarz criterion

Hannan-Cluinn criter.

Durbin-Watson stat

119032.4
67068.40
22 64579
23182035
22 83287
1.868116

*Mote: p-values and any subsequent tests do not account for model
selection.



