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Abstract: The industrial sector is considered one of the most important economic
components as it affects and is affected by the GDP through a reciprocal
relationship between them. Where the aim of the study was to analyze the added
value of the various industrial sectors in the national activity, with a focus on the
pharmaceutical industrial sector; and trying to understand the relationship
between the various actors in this field, as well as the ways this industry supports
economic growth; The ARDL model has been used to analyze and study this topic,
based on the CHENERY development model, by studying the growth in the
pharmaceutical industry through five variables, including:
- Contribution of the manufacturing sector to the GDP.
- The contribution of the pharmaceutical industry sector to the gross
domestic product.
- The contribution of the rest of the manufacturing sectors to the gross
domestic product.
- The proportion of pharmaceutical exports to the total industrial exports.
- The percentage of workers in the industrial sector out of the total number
of workers.
The results of the study concluded that the pharmaceutical industry has a weak
impact on economic growth; And that economic growth represented in the gross
domestic product is re-injected into the economic fabric to a greater extent in the
sectors of transport, public works and the hydrocarbon industry, unlike the
pharmaceutical industry, which does not enjoy the same support.

Key words: Economic growth, GDP, pharmaceutical industry, pharma

economics, Autoregressive Distributed-Lag Model (ARDL).
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Source: Ministere de I’Industrie et des Mines, Bulletin d’information Statistique de la PME 2002-2019 ;

https://www.industrie.gov.dz/?Bulletin-de-veille-statistique ;consulté le 21/02/2020.
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Source: Collections Statistiques N° 218/2020 , ONS, p 19.
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- Collection statistique N°762, indice de la production industrielle au troisieme trimestre 2016, ONS, p :2-3.
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(1) - Cette analyse était basée sur les rapports suivants publiés par I’ONS :

- Pactivité industrielle 2006-2016.

- collection statistique n0 180/2013, I’activité industrielle 2012.

- collection statistique n0 218/2020, I’activité industrielle 2010-2019.

- collection statistique n® 220/2021, évolution des échanges extérieurs de marchandises de 2014 a 2019.
- collection statistique n® 188/2014, évolution des échanges extérieurs de marchandises de 2003 a 2013.
- collection statistique n® 176/2012, évolution des échanges extérieurs de marchandises de 2001 a 2011.
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Chiffre d'affaires PEHT (en Md$) Part de marché
1| JOHNSON & JOHNSON (Etats-Unis) 53,5 5,1%
2 | NOVARTIS (Suisse) 51,1 4,9%
3| ROCHE (Suisse) 47,2 4,5%
4 | PHZER (Etats-Unis) 46,6 4,4%
5 | MERCK & (O (Etats-Unis) 43,4 4,2%
6 [ ABBVIE (Etats-Unis) 40,8 3,9%
1| SANOA (France) 40,6 3,0%
§ | GLAXOSMITHKLINE (Royaume-Uni) 39,5 3,8%
9 | BMS (Etats-Unis) 37,1 3,5%
10| LILY (Etats-Unis) 31,2 3,0%

Source : les entreprises du médicament, Bilan économique 2020, p31, consulé le
20/06/2021 Sur https://www.leem.org/publication/bilan-economique-des-entreprises-du-
medicament-edition-2020.
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Get a Feel for the Data

A aie Ol il ares JalS3 L 5 (e (385
(1) 51 (0)

Test if all vari-
ables are I(0) or I(1)

All variables are I(0) or I(1)

JalST Sl i) an
(1) 5 (0) top 2=

At Least One Variable
is I(d) ford = 2
Specify ARDL DGP

F = Lywemsid

Stop

————>

Specify ARDL Lag Structure

b 5
Jalsiy paia g IS 1)
ARDL gsaill sl Cila 53 4223

Mo i 5l 2 An 0 e
T3 5ad 20 ey
ARDL

Estimate ARDL
[
Residuals are
Serially Correlated

3 ]
: ] Residuals are
ARDL z3saill 085
tyr Heteroskedastic

Serially Uncorrelated
; and Homoskedastic
o :

e v
Increase Lags or '
Use White/HAC
Covariance Matrix

'
[}
1
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F-Bounds Test

Hy.r: No Cointegration
1
\ B 4358 1oaial) il s aganll LSAN
: <)I.TE-‘:‘ it i D
HAC 1
:
1

Derive EC Term |
Post Estimation |

Fail to Reject
;

Ha,r

y t-Bounds Test (If 2 = 1,3.5) -
A ya e Laa ) Hy,: Nonsensical Cointegration
Faedl il el : :
oy e e
H 1

I

Fail to Reject
I ol il 2l B Jaa
H 4., p: Usual e H 4, p: Degenerate H a4, p: Nonsensical
Cointegration - Cointegration Cointegration
| seamsm
Estimate Speed of Adjustment

ARDL T gad 2k Glghad 107 — 03 &) J<é
Source:http://blog.eviews.com/2017/05/autoregressive—distributed-lag—ardl.html ;
seen at 21/03/2021 10:25 AM. e yall clacd .3 danjs
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4iLaYl 199845 Shin & SUN (ye S sk ally ARDL dikalisall dejsall Agiajl) sl
&= (Autoregressive Model) Sl jlasiy) =3l e o Cus ¢1997 diw Pesaran
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£
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(1) - David Hallam and Raffaele Zanoli, Error Correction Models and Agricultural Supply Response,
European Review of Agricultural Economics, United Kingdom: Oxford University Press, Vol 20, Issue
2,1993, P 160.

(2) - James Obben, The Demand for Money in Brunei, Asian Economic Journal, United Kingdom: Wiley-
Blackwell Publishing Ltd, Volume 12, Issue 2, 1998, P 114.
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L T(2) Auslal) A5 oy ALalSie 0685 Y o Ty ¢ I(1) Y1 Al
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156ua $(2009 06 222105 M\ c\:\fe)sl JWi

(2) - Frimpong, J.M. and Oteng-Abayie, E.F, Bounds Testing Approach: An Examination of Foreign
Direct Investment, Trade, and growth Relationships, 2006, p06; http://mpra.ub.uni-
muenchen.de/352/01/ MPRA _paper_352.pdf




2019-1999 srill yipall 3 Lyl deliay 4Bleg (53Lai®Y) gail) : U Juadl

ol chlas) s cdashall Ja) b cilalaall i) Jumadl Jaas (ARDL) 350 ) =7
M 1€ (K Lo slaiey) (Ko

Atieaal) haially i) uxiall (s ZlalSal) 283al) paat (Sar (ARDL) z3503 DA (g =

i) dilabea 3ady el sl e Al cilpsiall (e JS Lib aaa paad e Slad

(il JolSil Y (A Gl 5yl ol e Blal ST Jsllly il JaSU

@): V1 d<aly (Pal, 92 ....gK) (ARDL) z3sall (i (... XK

AYt =C + B Yt 1 + B Xlt 1 + B th 1+ ....... +Bk+1th_1
q:—1

Z}\llAYt i z}\mAXlt i

Q2_1 qk—1
+ z }\3i AXZt—i+ ....... + z }\(k_l_l)i Ath_i + l”l't

i=0 i=0

ol 3

(stial) sl an sy cultl a0 :C LIS Gl A
AV Byl ALY lalaa i) oY) dbghs Al cilalas :B

.k._\:fi)ﬂ\ LA& (Y,X], X2 ""XK) Qw ;&J\g‘ k’-\b:\ﬁ d:\.ﬁ:\ :(p,ql, q2 ----QK)
333 e Aanlss ARDL z3pai el & el JalSl Julas dungia 3kl

: 40Ul @lghadll HLall 23w Bounds Test

(1) - P Aresh K Umar N Arayan, Fiji’s tourism demand: the ARDL approach to cointegration, Tourism
Economics, USA: Vol 10, Issue 2, 2004, p: 204.

(2) - Pesaran, M. H. and Shin, Y, Autoregressive Distributed Lag Modeling Approach to Cointegration
Analysis, DAE Working Paper Series No 9514, Department of Economics, University of Cambridge,

1995, p:01.


https://journals.sagepub.com/toc/teua/10/2
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Aalee U< ) sl Ao 0 2aad 2 jules Bac aladiinlsg EViEWS 12 gl dibaa L
Coz el calee (g

lag structure Ll & view 48 (s (VAR S Hlaai¥) 7 3gai dllas i o Vsl
Sabee 2 Lualil) Gl Jean Lal ziil OK e Liacas o5 criteria Lag length &
t A0 Jgandl & miage dadle

IM Js¥) z35aill VAR jlusall il oUadly) <l 21083 :07-03 &8 Jsaa

Likelihood | Hannan & | Final Prediction . A
) ) Schwarz Akaike
Ratio Quinn | Error ala
NA* 2,129226 0,482684 2,299804 2,101944 P=0
2,885028 | 2,025233 0,435283 2,238455* | 1,991130 =]
1,515156 | 2,016901* 0,433693* 2,272768 | 1,975978%* P=2
0,425452 | 2,096156 0,474135 2,394667 2,048412 P=3

JS e sl Al ke i* ¢ 05 :a8) Galdl ) EViews12 malip (e da il gl 1 jaeadl)
.)1:\“

el lasl o giid lae IS Cann dabiie Bl il ds iy o aa bl Jeandl DA (1
Gliall Al & AY) juledll e Gligin Cus 02 589 FPE 5 Akaike Jlas caws

M, zgall Al i dlay) dsjd e Glaliny gl s 60 (e SV

Join & ¥ aledd) AU EH0) Gt 2y o5 oY) Alsledd) b Joaailly sl By o gs oges = *

(1) - Venus Khim-Sen Liew, Which Lag Selection Criteria Should We Employ?, Economics Bulletin,
USA: Vol. 3, Issue 33, 2004, p 5.



https://www.researchgate.net/profile/Venus-Liew-2
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(1) - Tang, T. C., Aggregate Import Demand Behavior for Indonesia: Evidence from Bounds Testing,

ITUM Journal of Economics and Management, The International Islamic University Malaysia, vol

10, issue 02, 2002, P 09.
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Akaike Information Criteria (top 20 models)
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Model53: ARDL(L, 0, 0, 1)
Model9: ARDL(Z, 2, 0, 0}

Model36: ARDL{L, 2, 0, O)
Model52: ARDL{L, 0,0, 2)
Model44: ARDL(L, 1,0, 1)
Model35: ARDL(L, 2,0, 1)
ModelS0: ARDL(L, 0, 1, 1)
Model51: ARDL{L, 0, 1, 0}
Model33: ARDL(L, 2, 1, 0)
Model26: ARDL(2, 0, 0, 1)
Modelds: ARDL{L, 0, 1, 2}
Model8: ARDL(Z, 2, 0, 1}

Modeld3: ARDL(L, 1,0, 2)
Model30: ARDL(L, 2, 2, 0)
Model6: ARDL(Z, 2, 1, 0}

Model34: ARDL{L, 2, 0, 2)
Maodel19: ARDL(Z, 0, 2, 2)
Model7: ARDL(Z, 2, 0, 2)

Model25: ARDL(2, 0,0, 2)
Model17: ARDL(Z, 1, 0, 1)

IM &l siall ¥ dlaleall ARDL g 3sail i) elaty) culays aaa3 :08-03 28, (<4
Al gl delial) g U daalus as (JoV) Alaleally (alall ARDL 7 3ga1 10 7 e o
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Dependent Variable: IM

Method: ARDL

Date: 04/05/21 Time: 00:52

Sample (adjusted): 2000 2019

Included observations: 20 after adjustments

Maximum dependent lags: 3 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): LOGDE LOGPIB LOGPOP
Fixed regressors: C @ TREND

Number of models evalulated: 54

Selected Model: ARDL(1, 0, 0, 1)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
IM(-1) -0.000916 0.048280 -0.018968 0.9852
LOGDE -0.959561 0.705416 -1.360275 0.1969
LOGPIB 3.883161 0.193372 20.08131 0.0000
LOGPOP -313.6686 124.7497 -2.514384 0.0259
LOGPOP(-1) 388.6280 127.3668 3.051250 0.0093
C -1310.539 250.8646 -5.224089 0.0002
@TREND -1.624215 0.289788 -5.604833 0.0001
R-squared 0.977981 Mean dependent var 7.486089
Adjusted R-squared 0.967818 S.D. dependent var 2.217605
S.E. of regression 0.397824 Akaike info criterion 1.263601
Sum squared resid 2.057427 Schwarz criterion 1.612107
Log likelihood -5.636012 Hannan-Quinn criter. 1.331633
F-statistic 96.23206 Durbin-Watson stat 1.762066

Prob(F-statistic) 0.000000

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

EVIEWS 12 malip Slajda 1 jradll
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Lagrange Multiplier Test of Residual { Brush—-Godfrey} (BG)

LI VL dag il il il aae lasl = 2

Autoregressive Conditional Heteroscedasticity (ARCH)

Jarque Bera (JB) LAgilgdiall Uaadl bl ysll jlod) — 3
Ramsey (RESET) Ll KA Eun ez dgaill maat LDl (20 Ll - 4

Multicolinearty Test (el clyuiall G Jaall saasll) adl) #lsa3¥) jlas) = §
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Lnaiil) GhladY) =5 :09-03 &) Joaa

Normality Serial ARCH Test Breusch-Pagan-
(Jarque Bera) Correlation Godfrey
LM Test Heteroskedasticity
Test
IM = f {log (PIB), log(POP), log(DE) } +& 101 Aoladll
0,213489(0,89812) | 2,84557(0,1009) | 0,5183(0,6058) |  0,5656(0,7507)
IPH = f {log (PIB), log(POP), log(DE) } +& 02 bl
0,01111(0,994456) | 1,6211(0,2564) | 0,301632(0,8237) | 0,291352(0,9436)
Y = f {log (PIB), log(POP), log(DE) } +& 103 Aaladll
1,39089(0,49885) | 5,53121(0,0705) | 0,22656(0,8001) |  0,5644(0,8096)
X =£ {log (PIB), log(POP), log(DE) } +¢ 04 Aaladl
1,23848(0,5383) | 2,12314(0,1755) | 1,6193(0,2368) | 0,6608(0,7)
T = f {log(PIB), log(POP), log(DE) } +& 105 Ualadl
2,7743(0,2497) | 78,8665(0,0006) | 11,006(0,0044) |  2,1888(0,1539)

.10 <09 <08 07 06 3>l Lkl Eviews 12 zalin cilasie i jiuadl
bl ARDL(1,0,0,1) Jg¥) z3saill dumsiiiall cuhlaa¥) mit olel Joaall maas
deliall gl dalus oS Ally ol 5 IM L 3 Alaall ually AIC dlaudsy
< Albeall Zualls. ARDL(1,0,1,2) (Sl z3gailly ¢ Slaay) laall Ul 6 2l
¢ Haayl ad) milll A delia g Ul dealue oS Ally b uieS IPH L
Faaliss oy lly s e Y g ) Alsbeall Zauilly ARDL(2,2,2,2) Cllil) 7350l
ARDL(2,1,0,0) @bl z3sailly ¢ Jaay) Aaall il 3 Zobigaill de liall cile Uadll i,
el O L) e chaliall dealue o5 Glly @ls uieS X g ) Aabeall Ll
S T g Al Alaleall Lol ARDL(2,2,2,2) pelal) zagill Ll cdpe liaall il abial

toble W emily LSS cplelall  Jlea) (e delicall o Uad 6 olabell Laaliss yopié s
sl W il alad) Jlaa) e gt DY &
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A snal) dilas DU (38 pall Jlan) o Laadlig z 3gaill Hlow G lebess 313 Jalis )
il Jo a Las (0,05) 0 ST 525 (0,1009) 0182,84557 Js¥) 7 3sail
JS A1y Hatall m3salll (Blsr G eledi (13 Jalii)) asmg aden LAYy daganall
HAC Gacald e dssaa 0 a8y T Gualdl z3pail laele z 3l
4 Jlexiul & (gdly Heteroskedasticity Test Blsal culi <ld jlas) piy e
s I ARCHS Breusch-Pagan-Godfrey ol :laas cuilaa) cpjladl

JS -2 Homoskedasticity (sl sl Undldl as oyl iy ABEN adall dpa s (20
4 gunall Alias D 38 sall Jlaia) o sl J Y1 723 saill 3 Dlied dusadll 23l

1(0,05) e ST Laas (0,2226) 5 (0,9783) sl e a 0 LiRY) D
Adlsdial) oUasY) ol AU arall A Jod 2ud Jarque Bera jlis) agads i o
A guenal) dileandl Gilsall Jlan¥) o Cum Jo¥) z3saill (3 ks layss de s
sl ¢35 5 lly djtall el s 44le 4(0,05) e ST 525(0,89812) o)<

¥ kel AL 8 ) Jeasil) 5 daill edig < Laaids Ly
&b padiaadl Jll JKEN dasdle (52 bl RAMSEY RESET jlaal by e
138 il Caniagly ¢ A JKEN dnia o Aagaadll diriaf aliy akal g3l
J Gise JWinly(22,9710) a8 dilas] dad of J) zisadl B LY

ae e Jale sas degaeall Lpcadll () iy Lae (0,05) 050 3 25 (0,0004)
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da ganall il (o aih = el Bl Ll ¢J6Y) o dgaill patinal) Jal) JSAN daca
A ) (S daa 4

s%all z3gall & Multicollinearity ad z1o0j) A dllia (IS 1Y) e 5LadYy o
-z 35aill V3] Aldiaall clyiall o Cpliis (pyiia JS oy L)Y Jalee il 2
P lge hal) z Y] e CaaSl cladl sae dlliag

G il aniall aaatl) Jalas Aijlee e adiny GualD) :Test of Klein o< sl —1

3 Py Bpesiall chyariall s Aasead) Al V) D lalae ga il ey oz 3gaill (g calay
Goldt die (gl thalad el aan AEe dgag Jlan) s of Jaall (Ko R¥< o
zisalll e Gulally eaaial)l Blay¥) Jdelaag Xi X copstia cn Jased) Jali V) Jales

SIS @l @il Gy lhala V) ddsiaan o 2 V)

M LOGPIB LOGPOP LOGDE

1 0.02612434... -0.5035240... -0.5507696...
0.02612434... 1 0.78046936... 0.79984302...
-0.5035240... 0.78046936... 1 0.94651597...
-0.5507696... 0.79984302... 0.94651597... 1

Pand G A3laal) (Say diag
R? = 0,977981
12 apibitogpop) = 0,7804692 = 0,609132
12 apibitogde) = 0,799843% = 0,639749

Togpopitogde) = 0,9465162 = 0,895892

2 2 2 2
R* > r(logpop;logde) > r(logpib;logde) > r(logpib;logpop)

oY) z3gaill Aliieal) iyl  Jadl) saeill i aag0 Y diag

Cra Aol LAYy i) uatl) oulidl) SLaBY) JSUaa ¢(y55aT5 duelend Ay sisdl = (1)
1180= 2006 «auysilly saall Ldaly) jla sy ¢ IV daglall (AN da o)




2

2019-1999 srill yipall 3 Lyl deliay 4Bleg (53Lai®Y) gail) : U Juadl

ehab agt Al cplal) adaa Hlad) Jalae Jlasind (Ko WS VIF sl Jalas jlad) =2

Jolas da o alae¥) g eal aliind) Spridly ol pite 0S oy Sl jlasil dlalas
)y pdaill Jalee dad )y LlS il Gy «(Variance Inflation Factor - VIF) (plall ad s
AUCaal) Baal GulKes) gl e 10 a8l ot A adail) Jalaa puil ity L Bale g AUSaAN aa
zisaill Al chsial st debie Cles 23 Luball z3lal L) 1 ehalyy (0

VIF dad o) daiil) cul€y oz dlaill poen 8 Lgests oo Alkiaall criall o Casess Jadh oY

Lliy) agag axe zay Wl V) (10,57) 4iad cilS Gun LogDE el laele 10 (pe

s Llle au8 JaliyY) Jalas Lo il Gus (Test of Klein) Gludl HLaadU lalinu) 448 513
GLVIF jlas) 8 Q] 0 Lakl lisla ays Lo 585z dgaill il Jalea dadl 43)lae il
(11 a8y Gald) Hlatl) sasiall adld) dals V) AlCie (e ol z3lail) S ) alis 4l

o oSall Gad (Sl caxeial sl Jadsll (e Aa3W) 5yphadll days A e VIF aasiy
il G 2l adll Jalsll oY @lldg Y laasage daial) Jadll Jadul) (IS 1Y L
Aabsall Lalai®y) alshall 8 d3glie il Wlle lagage 05 dldiual)

sl o ades A3 Ll e gsimg Y sl z3saill o hLaaY) s3a b liegy L
WD) e CadSll spaal) ladl eha) V) oS addes Slgdall Lol as cpls il 1S,

-l G Al

(1) - Dielman Terry, Applied Regression Analysis, 4th edition, United Kingdom: Thomson Learning,
2005, p 62.
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Bounds Testing Approach sgaall jLid) mgia :&IEY g al)

e bl pak daakn S ARDL ) 8 sl o) i Pesaran cas
S oY A e ALl gl Ll die B cul€ 1Y Lo Lieill Jedladl pailad
diadll Judbad) 0S5 YT & L) 1a Gadal sl ol Jiaw s ¢0uEY) e daid
Jedladl Ala b Juabl (ailiads aiaws Pesaran diph of LS @l da)al (e dlalSie
csal JalSill las) 8 sabiaad) (gAY @l A5)lke Braadl] driajl
Oe IS pak (UCEM) zasad Jlal (& cisiall (g el ndal) JalSall A83e (3oa0 (500 )loay
b & clpiad) o L)l ADkal) 38a3 (g2 JLEAY Uias lagie Pesaran et al (2001)
iy «(Bounds Tsesting Approach)— &kl sda ajaty cadall e sl Tl 7 dgad
o 2 Yy Glma e wisi ld Ally oF) Jlasl ssbas) o) (Wald) las] aacdss lld

Ll B89 (F) Scbaal dad Caualg Jﬁﬁ\ ‘ﬁ olasy) i deb cz\_gaj\ P g d.qb.c

_ (SSRy5 — SSR)/M
= TSRmom (6)

Ag)ls ADe dgag aie () o(paedl Ariayd) 2kl Zisall Bl Cleiye goene :SSRyes

(bl o Sniall JalSall alanl) chariall Gu da¥) gk

(1) - Francis X. Diebold, Forecasting in Economics, Business, Finance and Beyond, USA: University of
Pennsylvania, 2017, p:63.
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Ll A agag s (Abad) Lcaydll) akall ye zdsaill Algdl Clesje gsens :SSR

(hsiall o e JalS agag) clyriall (s oY) Al

cabaial sae tK L (Aiall aaa) Glaaliadl dae i L) Z3saill Glalas 220 M

(Pesaran et.al) & (e dudisall ddgaal) (F)iais Wgaijlae a5 (F)selaan) dad Gladal any

14l Gfiaos Ofiad @llia 8 (Hlane e s 4l (F)las) oY Blaig ((2001) ple

) e AlalSia (gl ¢ L) Wsices 8 AL il JS of Glagidg 1 A1 aall Ao —

1(0) sia

L)l e AlalSie (gl (JgY) gBh 8 Al il US o) pagig f oY) aal) dad-

I(1) S8

M eyla edi de il o6

Lo h L Adgaal)(F)dasa) V) aall dad e S duccindl) (F)selian) 4o cail< 1) ~1
(JaY) Ak 3535 Ak aagi V) bl Ga @ide JalSS dgag ades GG aael)

Jis Adganll (F) dail e aal) ded o 5] duciadll (F) selias) 4o cuilS 1) -2
(DoY) Abigha A5 ABe 3gang) aiial) (s e JalS5 3gngs ALY Abad) L all

gl (F) dad) A1s eV uand) (g o dsatinall (F) selian) da8 i< 13 -3
Ala IS 13) Lo paatl 58 3l e 5ol e iy Les cdagna e (05 il old

cdade (pe Glpriall o & pdae Jal&S

(1) - Keong, C. C., Yusop, Z. and Sen, V. L. K., Export-Led Growth Hypothesis in Malaysian: An
Investigating using Bounds Test, www.sunway.edu.my/others/vol2/choong13.pdf; 2005, P 15.
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r D Janll 8 daimse Ciels LY 1 il

kel UL il Jalsal ikl il 11003 8y Jsas

K=23 ddiwa) &l pziall 22e
(e 2l sl
%1 %2,5 %5 %10 a‘iﬁ;‘;\ il e
5,17 4,52 4,01 3,47 SN F ad
6,36 5,62 507 4,45 AVl A |
T X Y IPH IM gl | O ie
F 8 ?
10,502 6,0062 2,8569 104864 | 2706718 | °;
Do sag | ADe 2y | 2wV . <3
s R B N B e B S
. s v Vs A idia Jalsi | & e Jalss
4 fda & il A il
-3,96 -3,65 3,41 3,13 Y aal) o
- - - - Y1 aal) EAPLENN
4,73 4,42 4,16 3,84 sy, ; : ‘ma]
T X Y IPH IM gl |
t ol
47031 | -4,8232 | 02275 -6,038 2073133 | ;T
Jalsi Jalsi
o ida dpne | YD g sl s | @ s us
- | Sasidiyne | T2 - A
g.%k.m g.%k.m o o g\ géh.u g\e gék.u
JJA.\'.'\A (éélﬁ

12 285 Galdl kil EVIEWS 12 zaliy clajie o Talaie) caldl alael e jaead

Gajal) il e ST gl b Ailian) Lo of Akl (e Dl Jpaal) ilul iy

Wle 35n5 o gt U ALl Lo jall Jiaig e ganal) daca il i Ll gl (oY) aal

g nal s JleaY) Asall il Gubgail) delical) daslos G Ja¥) Absh s

LSl sy daall e Y1 aang hiial) Jea! sl il (e OS o el
Aayaal Al (oY) zasaill 8 chial) g daY) Abisha 35 ADle dgag e RS S

B 13ls (Nonsensical Cointegration) gnla.m BN gdau 54 da bl Jalsall 13 g

.(Degenerate Cointegration) §)sdJia (j(Usual Cointegration )ddlic Luale Akl Ja gda.m
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bl i (5805 t-Bounds Test [Las) Oslegs cinlll (e aall o ) 5)LaY) jass
Baliall bgiall Aahay ash Fladl () edlpdad) JalSall a5 ciliY F-Bounds Test
¢ riall abiall Gbgind) e laead) 8 32 tlad) Ly @l J<
Qs Cus Hoadia Apde JalS dllay endy dapania e GLALRLYT OS5 Al o
Jeiall BAl) Glgid) e e llaall 6<5 38t slas) Jlaal i 81 Lage Felias)
zdsal) b Jedladl oy e JalS5 35mg pany aSa MLy joeall oo S Cabias Y bl
KLy e JalSs ABle 353 o s 1368 FLasY djiual) duca il () Alls b il LS
tolas) eha) o V) moaaill dolea (385 Undl dases cilelya) JLeS) o Vs clgess 2aay Y
D, (Me) oles e i) Jalsill of g Shlly
Sall (Kary Jilaia dlidie JolS asag Sk Ll Lol 238 PDIA e IM z3sail ish
i iy IM el e a1 bkl Al sy DA e oo diie Jalss ail;
:%J\:ms
daslil) dlelodl Lia S5 Proc/Make Cointegrating Relationship e Jaxall iy (e
Laulgs 5 Al Ll 3nh e oY) dlgh dDle Alada (1sS5 Sig COINt ausd cans
sl LRy il Group &ils gk e 5aY) iy ¢ LRy=IM~Coint : Il Y

P Ul JSAN maid Legd Graph awp asts IM 2ol

(1) - Robert McNown, Chung Yan Sam & Soo Khoon Goh, Bootstrapping the autoregressive distributed
lag test for cointegration, Journal of Applied Economics, United Kingdom: Taylor and Francis Ltd,
Volume 50, Issue 13, 2018, PP:02-03.
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Y®)=bx*xY(t—1)+ u(t)
ASaalinall Shliaall (g Alaing ploil L)l clia Gl Gg il Y dlaal Al dnplaill Cousng
telaill 138 A Y (1) Leale 0 of oSa A
b <0 (s L 138 Gisasg () Gy sy sl (0l — 1

b >0 S Laxie 13a u"n\:j tldiall e Hledl =2

1> b > =1 0 Levie 13 Gaasy (LhiYl) culal — 3
b>T1 5 b<—1 (s Lavic 138 aamy (LhE) pac) CDaay) — 4
AY (1) = (EC)*Y (t-1)+ Others terms : JGll JS& (0 lgasyaics Al ECMAdlalas ()5St
atl) e Aaea o (EC) of s
pJSal e dlee o Jeanii Y(t) AN dalad) Aslaall 40S 2023 oY)
Y(t) = (1+ (EC))*Y(t-1) + Others terms

Y

el (< L oS Aalaios Alolaa L8l ) 35l Y slae dBlia (pe L) 4] Jaadls
A 20 e g ¢ el (3l dlslan b p23ieadll b Jalas 4usis a5 b = 1 + (EC)  Jaledl
(EC) = b — 1 :adull Lucalyll dxpall 325k e (EC)

(EC) dad s caen ellyy Uadl) mom i 7 3l aalios Vs af Ll 58  ally
:L_;uns

(EC) < =1 10l b < 0 (35 Lavie (i) imns andy (b i) £ ol ldll — 1
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Ol Sl (e A (8 i s ddadia

Ge i 25 (2,0355) (ol anagid dmlyll Alaleddly alall ECM (el Gasead Ll
Jalaal Aalinall YA (e YD Al Gsh dileg o zgamall Jlaall 2)la g8 (2)
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Dle 25ag e diaill Ge ECMr(-1) dladid &) Jelaall 13g] dulle 3)LE] 29a
JalSs agag e 138 S5, (Alad) 5l 8 aild 5 Lalie Bysadie b JalS
220 i X STPH 5 IM g ) Alalaall & olgas ol e cariall o
oy L zilall US4 Lilean] Digine 5) ulS damcad) poail cDlalee @
ol 8 Alalal) @il el ) @il ofy ol 23kl sda Dl
g dlalae S 0l
VAl ,LaaYs Dlogpop<Dlogpib siwdl cilpaiadl Joleal dilias] digina 2929 @
o le Ajiall duzall b at (53 Wald Test JLid) Jlasial &3 Lgd dilasy)
Juasyl ded o asi HLasY) 13 ehal ey heall (gl JBwall uitall Jalea
525 (0,000) <8 senall (g SIS aysh Belan ) aotis ) 2 Aokl A5l
dacayill Jody dieall ducayill by n 185 (0,05 (e JB) dileas) AVa il
oo diida 585 Cage Dlogpib s Dlogpop Clfieed) (pyaiall dalas off (s dbail
owial ks sl 8 86 Dlogpop s Dlogpibd s by il
(15 23y gald) D), b
LadlDlogpib uaiall b dilas] disine 359 a2 lialdinl IPH S8l 7 35ail 3 @

Wald Test ko) eha) aics Dlogpop(-1) 5Dlogpop Gl (pjuiiall & laasas

(1) - Menard, S.W, Applied logistic regression analysis, 2nd edition, Sage Publication Series:
Quantitative Application in the Social Sciences, No. 106, Thousand Oaks, CA: Sage, 2002, P43.
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PHARMACEUTICAL TRENDS

Top 10 Pharmaceutical Markets Worldwide, 2019

Sales 2019 % Growth

Rank  Country (billions, US$) over 2018
1 United States 501.2 4.4
2 China* 94.9 9.1
3 Japan 79.0 23
4 Germany 51.9 6.7
5 France 35.2 2.9
6 Italy 32.9 3.0
7 United Kingdom 264 7.8
8 Spain 243 5.1
9 Brazil** 243 93
10 Canada 22.6 5.4
Top 10 pharmaceutical markets 892.7 5.0

Notes: Prices are reported at the ex-manufacturer level (price when sold from manufacturer to wholesaler or direct to pharmacies).
* Hospital market only.
**Pharmacy market only. % growth, constant $.
Source; IQVIA MIDAS, MAT December 2019.
© 2020 IQVIA. All rights reserved.
www.iqvia.com
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________ _________ Classement DZD nov 2018 a oct 2019

56 184 536 610

EL KENDI

33 259 031 787

NOVO NORDISK

31 361 778 931

HIKMA PHARMA

16 355 922 392

GLAXOSMITHKLINE

15 087 500 927

BIOPHARM 12737 771 168
PHARMALLIANCE 12 253 807 226
MERINAL 12 000 717 735
BEKER 11721446 124
PFIZER 11 124 951 280
SAIDAL 9 974 485 236
ASTRAZENECA 9 158 419 516
BIOCARE 8 078 247 552
VITAL CARE 7 885 840 752
MERCK SERONO 7630773 618
BIOGALENIC 7 335 561 571
NOVARTIS 6 161 820 970
IPSEN 5 968 067 073
SOPHAL 5881 034 522
NEOMEDIC 5 195 566 079
MSD 5 190 098 239

FRATER RAZES F.SEC

5189 434 178

SALEM DIAGNOSTIC

4 990 010 612

INPHA-MEDIS 4 827 146 832
BIONIME 4 131 178 824
LEO 4 072 935 798

PIERRE FABRE

3 990 632 028

BAYER HEALTH.PHARM

3927 711 750

WWINININININININININ|N| R Ralalalalalalala
Llo|o|e|N|o|a|Rle(N=o|o|e|(N|o|a|n|w|n]|=|o]|C|@(N[ oA N =

ABBOTT EPD 3 845 773 564
HUP PHARMA 3 826 459 680
THEA 3716 391 332
ELILILLY 32 3 505 978 885
ABD.IBRAH.REMED.PH 33 3310 491 970
SERVIER 34 3270013 700
BOUCHARA-RECORDATI 35 3 153 949 032
ACON 36 2 911 994 590
BOEHRINGER I. 37 2 835 420 497
SANDOZ 38 2705 384 015

LDM 39 2653 634 714
ASTELLAS PHARMA 40 2615 643 454
GENERIC LAB. 41 2 499 501 917
JANSSEN-CILAG 42 2 260 185 533
PHYSIOPHARM 43 1 983 728 046
BIOGEN IDEC 44 1801 224 728
FERRING 45 1745 381725
SALEM 46 1708 205 523

GSK CONSUMER 47 1704 580 254
BESINS ISCOVESCO 48 1663 820 428
URGO 49 1598 703 965
CHAUVIN 50 1 567 467 928
INNOTHERA 51 1 500 492 212
MM 52 1 393 875 824

DAR AL DAWA 53 1326 156 221
ISOPHARM 54 1311 660 582
FRATER RAZES 55 1 305 194 347
CHIESI 56 1276 510 141
NOVA ARGENTIA 57 1251 124 800
NOVOMEDIS 58 1249 626 940
WOO-SHIN MEDIC 59 1229 219 084
VIVACHEK 60 1177 562 100




TABUK PHARMACEUTIC 61 1174 920 829
GROUPE SANTE 62 1173 833 589
EUROCHEM 63 1143 652 340
UPSA 64 1045 966 400
NADPHARMADIC 65 1041 110 763
LAD PHARMA 66 1 036 638 265
CIPLA 67 1021 808 827
GALDERMA 68 972 726 937
SARL ASECUD ALGERI 69 963 555 296
BAYER SANTE FAMIL. 70 915 056 633
JAMJOOM PHARMA 71 903 037 216
UPC 72 884 749 523

FERRER 73 850 499 649
GRANIONS 74 836 707 542
KPMA 75 835 813 957
NOVAPHARM TRADING 76 799 206 939
MEDIX 77 747 835 493

DAIICHI SANKYO 78 719 887 436
MEDA PHARMA 79 716 526 524
PHARMIDAL 80 714 559 309

BMS 81 706 834 289
PHARMAGHREB 82 678 802 539
RIKOMED 83 665 118 278
CROVIS PHILCOM 84 654 410 004
MAYOLY SPINDLER 85 640 409 361
4A SANTE 86 630 360 671
IPRAD 87 621 753 294
WORLD MEDICIN ILAC 88 621 651 536
GUERBET 89 594 025 698

LAM 90 544 774 199
CONTINENTAL PHARMA 91 502 189 487
SCHEFFLER 92 446 092 399
MAGPHARM 93 442 361 379
DERMOSENS 94 438 028 000
ARABPHARM 95 430 476 915
ROSA PHYTOPHARMA 96 425 608 089
TAKEDA 97 391 828 924
NUTRICIA 98 376 831 472
GEOPHARM 99 373 371 050
ASPEN PHARMA 100 366 874 884
SPIMACO 101 354 640 993

CS DERMATO FRANCE 102 342 480 286
IVAL PHARMA 103 332 307 012
LGPA 104 331 523 538

GB PHARMA 105 326 093 846
MENARINI 106 322 572 277
ELAIAPHARM 107 315 051 149
HYSA 108 310 378 294

CPCM 109 296 867 476
LEURQUIN MEDIOLANU 110 294 912 518
SINIL PHARMACEUTIC 111 281 815 452
JANISMED 112 274 436 826

GE HEALTHCARE 113 272 402 110
MEDOCHEMIE 114 264 299 605
AMDIPHARM 115 263 362 578
DOPPELHERZ 116 257 157 416
BEIT JALA PHARMA 117 253 660 993
BIOTHERA 118 236 751 163
HEMOFARM 119 230 082 881
TROMMSDORFF 120 228 098 904




JP MARTIN 121 224 931 387
JULPHAR 122 209 400 979
GYNEA 123 196 929 150
ALGERIA GENERI.DEV 124 183 538 604
EURAPHARMA 125 179 423 611
NIETO S.A. 126 175 118 576
GENEVRIER SA 127 174 506 500
EISAI 128 174 265 424

GENIS EURL 129 171 810 644
ALGERIA PHARM.INST 130 168 366 237
MUSTAFA NEVZAT 131 160 739 738
TAPHCO 132 153 324 801
EXPANSCIENCE 133 150 282 498
EXTREFARMA 134 147 191 519
LISAPHARMA 135 145 968 632
VITABIOTICS 136 136 465 817
PHARCO 137 136 164 926
NOVAGENERIC 138 125 520 789
ALEMBIC MAMI SPA 139 118 471 611
CINFA 140 117 852 681
TILMAN 141 116 883 666
GEBERHEALTH 142 108 187 245
GUIDOTTI SPA 143 102 794 993
BIOCODEX 144 101 842 806
PHARMALINK 145 100 929 044
ASIA PHARMACEUTICA 146 97 359 870
TRENKA 147 94 999 481
NUTRISANTE 148 91 428 621
PROVIVO 149 89 940 626
PHARMA SPHERE 150 89 523 827
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UNIT ROOT TEST TABLE (PP)

At Level

IM IPH Y X T LOGPOP LOGPIB LOGDE
With Consta t-Statistic -4.0638 1.9653 -3.4226 -3.7315 -2.3369 -3.5222 -2.0960 -1.2924
Prob. 0.0058 0.9996 0.0224 0.0118 0.1709 0.0225 0.2480 0.6120

e n0 - > no ** n0 n0
With Consta t-Statistic -8.0731 -1.8754 -8.5260 -4.1572 -1.1922 -3.2988 -4.0425 -1.5076
Prob. 0.0000 0.6294 0.0000 0.0195 0.8844 0.1042 0.0243 0.7922

*n no ok ** no no > no
Without Con t-Statistic -1.1991 5.3090 -1.4639 -1.8750 0.5056 3.7166 1.9784 3.4114
Prob. 0.2029 1.0000 0.1299 0.0594 0.8159 0.0011 0.9850 0.9994

n0 n0 n0 * n0 oex n0 n0

At First Difference

d(IM) d(IPH) d(Y) d(X) d(T) d(LOGPOP) d(LOGPIB) d(LOGDE)
With Consta t-Statistic  -14.9563 -5.7069 -16.9706 -9.9049 -4.2582 -10.2071 -14.2186 -4.0876
Prob. 0.0000 0.0002 0.0000 0.0000 0.0041 0.0000 0.0000 0.0059

ek ok Sk Sk P ek gk ek

With Consta t-Statistic  -18.6007 -11.4778 -19.3816  -10.8283 -8.3095 -9.6066 -14.4506 -6.4337
Prob. 0.0001 0.0000 0.0001 0.0000 0.0000 0.0000 0.0001 0.0018

ok ok Sk Sk P ko gk ek

Without Con t-Statistic  -10.4755 -4.4624 -9.2735 -10.2664 -4.1949 -9.2646 -8.0773 -2.9038
Prob. 0.0001 0.0001 0.0000 0.0001 0.0003 0.0000 0.0000 0.0061

dkdk *kk ok Tk kk ke ey ek

UNIT ROOT TEST TABLE (ADF)

At Level

IM IPH Y X T LOGPOP LOGPIB LOGDE
With Consta t-Statistic -4.0479 1.3403 -3.4629 -3.7342 -2.1138 -3.4710 -2.0960 -1.0450
Prob. 0.0060 0.9978 0.0206 0.0117 0.2416 0.0247 0.2480 0.7159

*kk nO k% *% nU *k no nO
With Consta t-Statistic -4.8159 -1.8754 -5.0141 -4.0630 -1.7469 -3.3441 -4.0442 -1.5055
Prob. 0.0054 0.6294 0.0036 0.0233 0.6916 0.0971 0.0242 0.7930

kk nO ke *k HU * ok nO
Without Con t-Statistic -1.2354 3.0566 -1.4518 0.0904 0.3091 -3.6060 0.4311 3.0061
Prob. 0.1915 0.9985 0.1327 0.6988 0.7652 0.0014 0.7975 0.9984

n0 n0 n0 n0 n0 o n0 n0

At First Difference

d(IM) d(IPH) d(y) d(X) d(T)  d(LOGPOP) d(LOGPIB) d(LOGDE)
With Consta t-Statistic  -7.0845 57069  -7.3019  -7.1684 41783  -4.2512 -6.8391  -4.0469
Prob. 0.0000  0.0002  0.0000  0.0000  0.0049 0.0072  0.0000  0.0064

ek Hkk ek Fkk ke ek ke Hkk

With Consta t-Statistic ~ -6.9698 -6.5483 -7.1500 -7.10569 -4.6934 -4.1359 -6.6359 -4.1080
Prob. 0.0001 0.0002 0.0001 0.0001 0.0080 0.0314 0.0002 0.0224

ek dkk ek Fkk ke Ekk ek

Without Con t-Statistic ~ -7.2042 -4.4233 -7.3518 -7.1885 -4.2029 -5.3681 -6.8687 -2.9058
Prob. 0.0000 0.0002 0.0000 0.0000 0.0003 0.0000 0.0000 0.0061

Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1%. and (no) Not Significant
*MacKinnon (1996) one-sided p-values.
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VAR Lag Order Selection Criteria

Endogenous variables: IM

Exogenous variables: C LOGPOP LOGPIB LOGDE
Date: 05/05/21 Time: 12:13

Sample: 1999 2019

Included observations: 18

Lag LogL LR FPE AIC SC HQ
0 -14.91750 NA* 0.482684 2.101944 2.299804 2.129226
1 -12.92017 2.885028 0.435283 1.991130 2.238455*  2.025233
2 -11.78380 1.515156 0.433693*  1.975978*  2.272768 2.016901*
3 -11.43570 0.425452 0.474135 2.048412 2.394667 2.096156

* 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

IPH AU z3gaill VAR Jbesall Ll slay) <l j38 105 a8 galel) s

VAR Lag Order Selection Criteria

Endogenous variables: IPH

Exogenous variables: C LOGPOP LOGPIB LOGDE
Date: 05/05/21 Time: 12:18

Sample: 1999 2019

Included observations: 18

Lag LogL LR FPE AlC SC HQ
0 14.82112 NA* 0.017727*  -1.202347*  -1.004486* -1.175064*
1 15.19872 0.545420 0.019138 -1.133191 -0.885866 -1.099088
2 15.19873 8.67e-06 0.021634 -1.022081 -0.725290 -0.981157
3 15.20944 0.013097 0.024555 -0.912160 -0.565905 -0.864416

* 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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VAR Lag Order Selection Criteria

Endogenous variables: Y

Exogenous variables: C LOGDE LOGPIB LOGPOP
Date: 05/05/21 Time: 12:11

Sample: 1999 2019

Included observations: 18

Lag LogL LR FPE AIC sC HQ

0 -14.54693 NA* 0463214  2.060770  2.258631  2.088052
1 -12.01427  3.658294  0.393603  1.890474  2.137800*  1.924577
2 -10.79899  1.620373  0.388741*  1.866554* 2163345  1.907478*
3 -10.60264  0.239980 0432218  1.955849  2.302104  2.003593

* 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

X &0 zigaill VAR Jbewall all slay) <l yi8 105 ad) (galall ails

VAR Lag Order Selection Criteria

Endogenous variables: X

Exogenous variables: C LOGPOP LOGPIB LOGDE
Date: 05/05/21 Time: 12:17

Sample: 1999 2019

Included observations: 18

Lag LogL LR FPE AlIC sC HQ
0 4.563191 NA* 0.055415 -0.062577 0.135284* -0.035294
1 4718438 0.224246 0.061323 0.031285 0.278610 0.065387
2 5.467343 0.998540 0.063787 0.059184 0.355975 0.100108
3 7.887212 2.957618 0.055396* -0.098579* 0.247677 -0.050835*

* 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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VAR Lag Order Selection Criteria

Endogenous variables: T

Exogenous variables: C LOGPOP LOGPIB LOGDE
Date: 05/05/21 Time: 12:18

Sample: 1999 2019

Included observations: 18

Lag LogL LR FPE AIC SC HQ
0 -4.771354 NA* 0.156337 0.974595 1.172455 1.001877
1 -3.221598 2.238537 0.148173* 0.913511* 1.160836* 0.947614*
2 -2.715482 0.674821 0.158340 0.968387 1.265178 1.009310
3 -1.810720 1.105821 0.162723 0.978969 1.325225 1.026713

* 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

IM Js¥) zisaill Jarque-Bera JLid) gilii 106 a8 (3alal)

? Series: Residuals
7 Sample 2001 2019
6 Observations 19
5 Mean -2.77e-12
A Median 0.024350
Maximum 0.167479
3 Minimum -0.138084
Std. Dev. 0.080230
2 Skewness -0.110307
1 Kurtosis 2.528013
0 Jarque-Bera  0.214892
-0.1 0.0 0.1 0.2 .
Probability 0.898125
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0.0
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0.0

0.1

0.1

0.2

0.2

Series: Residuals
Sample 2001 2019
Observations 19

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

-1.31e-12
0.008683
0.154082

-0.137251
0.069586
0.036561
2.906733

0.011119
0.994456

106 a2, (galal) Al

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Series: Residuals
Sample 2001 2019
Observations 19

-3.75e-14
0.013090
0.226020

-0.306662
0.135611

-0.615578
2.779427

1.238483
0.538353
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Series: Residuals
Sample 2001 2019
Observations 19

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

5.41e-14
0.013090
0.226020
-0.306662
0.135611
-0.615578
2779427

1.238483
0.538353

-0.3

-0.2

-0.1

0.0

0.1

0.2

T Js¥) zisaill Jarque-Bera i) il 106 ad (galal) gl

0.0

0.1

0.2

0.3

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Series: Residuals
Sample 2001 2019
Observations 19

-7.85e-13
-0.001296

0.308752

-0.227404

0.116681
0.524582
4.550371

2.774313
0.249785
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 3 lags

F-statistic 0.545909 Prob. F(3,10) 0.6620
Obs*R-squared 2.814512 Prob. Chi-Square(3) 0.4211
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 04/06/21 Time: 01:27
Sample: 2000 2019 Included
observations: 20
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
IM(-1) 0.000376 0.052123 0.007207 0.9944
LOGDE 0.680885 1.037240 0.656439 0.5264
LOGPIB 0.078862 0.217390 0.362765 0.7243
LOGPOP -72.30826 152.9754 -0.472679 0.6466
LOGPOP(-1) 81.01615 159.9054 0.506651 0.6234
C -166.9733 314.2146 -0.531399 0.6067
@TREND -0.203373 0.367806 -0.552936 0.5925
RESID(-1) 0.089230 0.319218 0.279526 0.7855
RESID(-2) -0.365843 0.414129 -0.883405 0.3978
RESID(-3) -0.243931 0.310307 -0.786098 0.4500
R-squared 0.140726 Mean dependent var -1.21E-12
Adjusted R-squared -0.632621 S.D. dependent var 0.329068
S.E. of regression 0.420463 Akaike info criterion 1.411934
Sum squared resid 1.767895 Schwarz criterion 1.909800
Log likelihood -4.119342 Hannan-Quinn criter. 1.509123
F-statistic 0.181970 Durbin-Watson stat 2.258070
Prob(F-statistic) 0.991405
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IPH A

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

F-statistic 1.621100 Prob. F(2,8) 0.2564
Obs*R-squared 5.479514 Prob. Chi-Square(2) 0.0646
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 04/09/21 Time: 01:34
Sample: 2001 2019 Included
observations: 19
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
IPH(-1) 0.109441 0.341511 0.320460 0.7568
LOGDE -0.054772 0.207860 -0.263503 0.7988
LOGPIB 0.007344 0.053157 0.138147 0.8935
LOGPIB(-1) -0.002999 0.046535 -0.064442 0.9502
LOGPOP -247.9194 330.5899 -0.749931 0.4748
LOGPOP(-1) 480.9483 634.1648 0.758396 0.4700
LOGPOP(-2) -249.9476 324.0265 -0.771380 0.4627
C 292.4211 354.1400 0.825722 0.4329
@TREND 0.282777 0.356852 0.792420 0.4510
RESID(-1) -0.549885 0.441375 -1.245847 0.2481
RESID(-2) -0.489934 0.433132 -1.131143 0.2908
R-squared 0.288395 Mean dependent var -1.31E-12
Adjusted R-squared -0.601110 S.D. dependent var 0.069586
S.E. of regression 0.088051 Akaike info criterion -1.728909
Sum squared resid 0.062023 Schwarz criterion -1.182129
Log likelihood 27.42464 Hannan-Quinn criter. -1.636372
F-statistic 0.324220 Durbin-Watson stat 2.488609
Prob(F-statistic) 0.950592
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 5.531181 Prob. F(2,4) 0.0705
Obs*R-squared 13.95431 Prob. Chi-Square(2) 0.0009
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/06/21 Time: 22:20
Sample: 2001 2019
Included observations: 19
Presample missing value lagged residuals set to zero.
Variable Coefficient  Std. Error t-Statistic Prob.
Y(-1) 0.137382 0.338459 0.405903 0.7056
Y(-2) 0.014057 0.633171 0.022202 0.9834
LOGPIB -0.015831 0.273886 -0.057800 0.9567
LOGPIB(-1) -0.443932 1.266676 -0.350470 0.7437
LOGPIB(-2) 0.216370 2.772358 0.078045 0.9415
LOGPOP 2816.286 2232.753 1.261351 0.2757
LOGPOP(-1) -5613.565 4705.380 -1.193010 0.2988
LOGPOP(-2) 2993.778 2684.329 1.115280 0.3272
LOGDE 2.733281 2.334429 1.170857 0.3066
LOGDE(-1) -0.789842 0.796289 -0.991904 0.3774
LOGDE(-2) 0.875092 0.652416 1.341310 0.2509
C -3446.969 3615.062 -0.953502 0.3943
@TREND -3.507025 4016826 -0.873084 0.4319
RESID(-1) -0.218733 0.428147 -0.510882 0.6363
RESID(-2) -1.463886 0.443492 -3.300815 0.0299
R-squared 0.734437 Mean dependent var -3.64E-11
Adjusted R-squared -0.195032 S.D. dependent var 0.249648
S.E. of regression 0.272909 Akaike info criterion 0.261446
Sum squared resid 0.297917 Schwarz criterion 1.007056
Log likelihood 12.51626 Hannan-Quinn criter. 0.387633
F-statistic 0.790169 Durbin-Watson stat 3.275324
Prob(F-statistic) 0.670475
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2123146 Prob. F(3,8) 0.1755
Obs*R-squared 8.421994 Prob. Chi-Square(3) 0.0380
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/06/21 Time: 22:31
Sample: 2001 2019
Included observations: 19
Presample missing value lagged residuals set to zero.
Variable Coefficient  Std. Error t-Statistic Prob.
X(-1) -1.229690 0.675904 -1.819326 0.1064
X(-2) -0.079004 0.387849  -0.203698 0.8437
LOGPIB 0.049479 0.081535 0.606846 0.5608
LOGPOP -12.96573 12.33931  -1.050766 0.3241
LOGDE 0.426756 0.353756 1.206356 0.2621
LOGDE(-1) -0.751443 0.554027 -1.356328 0.2120
C 230.6082 220.2556 1.047003 0.3257
@TREND 0.283960 0.271940 1.044202 0.3269
RESID({-1) 1.081946 0.664284 1.628740 0.1420
RESID(-2) -1.026846 0.471070 -2.179816 0.0609
RESID(-3) -0.802123 0.507399 -1.580853 0.1526
R-squared 0.443263 Mean dependent var 5.41E-14
Adjusted R-squared -0.252659 S.D. dependent var 0.135611
S.E. of regression 0.151779 Akaike info criterion -0.639889
Sum squared resid 0.184294 Schwarz criterion -0.093109
Log likelihood 17.07895 Hannan-Quinn criter. -0.547352
F-statistic 0.636944 Durbin-Watson stat 2.361100
Prob(F-statistic) 0.752339
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T u.u\ii\

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 19.87124 Prob. F(1,5) 0.0067
Obs*R-squared 15.18033 Prob. Chi-Square(1) 0.0001
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/06/21 Time: 22:43
Sample: 2001 2019
Included observations: 19
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
T(-1) 0.252299 0.119555 2.110308 0.0886
T(-2) -0.082657 0.117670 -0.702453 0.5137
LOGPIB 0.017038 0.059210 0.287758 0.7851
LOGPIB(-1) -0.013619 0.057605 -0.236429 0.8225
LOGPIB(-2) -0.062534 0.063419  -0.986042 0.3694
LOGPOP -741.2475 409.9941 -1.807947 0.1304
LOGPOP(-1) 1438.399 795.2778 1.808675 0.1303
LOGPOP(-2) -738.3640 4146505 -1.780690 0.1351
LOGDE -0.232230 0.264125 -0.879240 0.4195
LOGDE(-1) 0.110141 0.230514 0.477806 0.6529
LOGDE(-2) 0.007439 0.221330 0.033610 0.9745
C 712.6430 481.8814 1.478876 0.1992
@TREND 0.705524 0.498867 1.414252 0.2164
RESID(-1) -1.122273 0.251763 -4.457654 0.0067
R-squared 0.798965 Mean dependent var 1.35E-11
Adjusted R-squared 0.276272 S.D. dependent var 0.116681
S.E. of regression 0.099263 Akaike info criterion -1.643401
Sum squared resid 0.049266 Schwarz criterion -0.947498
Log likelihood 29.61231 Hannan-Quinn criter. -1.525626
F-statistic 1.528557 Durbin-Watson stat 2.680249
Prob(F-statistic) 0.336115
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Heteroskedasticity Test: ARCH
F-statistic 0.518374 Prob. F(2,15) 0.6058
Obs*R-squared 1.163670 Prob. Chi-Square(2) 0.5589
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/07/21 Time: 02:51
Sample (adjusted): 2002 2019
Included observations: 18 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.109109 0.066506 1.640577 0.1217
RESID*2(-1) 0.198676 0.254547 0.780510 0.4472
RESID”"2(-2) -0.195562 0.254213 -0.769282 0.4537
R-squared 0.064648 Mean dependent var 0.109579
Adjusted R-squared -0.060065 S.D. dependent var 0.226230
S.E. of regression 0.232926  Akaike info criterion 0.074817
Sum squared resid 0.813816 Schwarz criterion 0.223213
Log likelihood 2.326644 Hannan-Quinn criter. 0.095279
F-statistic 0.518374 Durbin-Watson stat 1.972259
Prob(F-statistic) 0.605776

IPH ) zigaill ARCH LSS gilii 108 o) alall gl

Heteroskedasticity Test: ARCH
F-statistic 0.301632 Prob. F(3,12) 0.8237
Obs*R-squared 1.121927 Prob. Chi-Square(3) 0.7718
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 04/09/21 Time: 01:35
Sample (adjusted): 2004 2019
Included observations: 16 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.006624 0.003177 2.084892 0.0591
RESID"2(-1) -0.172628 0.278956 -0.618836 0.5476
RESID"2(-2) -0.160708 0.274518 -0.585418 0.5691
RESID*2(-3) 0.104323 0.271879 0.383713 0.7079
R-squared 0.070120 Mean dependent var 0.005428
Adjusted R-squared -0.162349 S.D. dependent var 0.006786
S.E. of regression 0.007316 Akaike info criterion -6.785082
Sum squared resid 0.000642 Schwarz criterion -6.591935
Log likelihood 58.28066 Hannan-Quinn criter. -6.775192
F-statistic 0.301632 Durbin-Watson stat 1.958128
Prob(F-statistic) 0.823661
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Heteroskedasticity Test: ARCH

F-statistic 0.226560 Prob. F(2,14) 0.8001
Obs*R-sqgquared 0.532966 Prob. Chi-Square(2) 0.7661
Test Equation:
Dependent Variable: RESIDA2
Method: Least Squares
Date: 05/07/21 Time: 03:01
Sample (adjusted): 2003 2019
Included observations: 17 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.051508 0.037297 1.381021 0.1889
RESID"2(-1) 0.048225 0.263562 0.182973 0.8574
RESID"2(-2) 0.167384 0.263240 0.635860 0.5351
R-squared 0.031351 Mean dependent var 0.065627
Adjusted R-squared -0.107027 S.D. dependent var 0.112895
S.E. of regression 0.118782 Akaike info criterion -1.264262
Sum squared resid 0.197530 Schwarz criterion -1.117225
Log likelihood 13.74623 Hannan-Quinn criter. -1.249646
F-statistic 0.226560 Durbin-Watson stat 1.903965
Prob(F-statistic) 0.800139
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Heteroskedasticity Test: ARCH

F-statistic 1.619343 Prob. F(3,12) 0.2368
Obs*R-squared 4 610768 Prob. Chi-Square(3) 0.2026
Test Equation:
Dependent Variable: RESID”2
Method: Least Squares
Date: 05/07/21 Time: 03:08
Sample (adjusted): 2004 2019
Included observations: 16 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.039904 0.011185 3.567494 0.0039
RESID"2(-1) -0.247996 0.253081 -0.979907 0.3465
RESID"2(-2) -0.349000 0.239447 -1.457526 0.1706
RESID"2(-3) -0.424252 0.247993 -1.710743 0.1128
R-squared 0.288173 Mean dependent var 0.020222
Adjusted R-squared 0.110216 S.D. dependent var 0.025080
S.E. of regression 0.023658 Akaike info criterion -4.437928
Sum squared resid 0.006716 Schwarz criterion -4.244781
Log likelihood 39.50342 Hannan-Quinn criter. -4.428037
F-statistic 1.619343 Durbin-Watson stat 2.073540
Prob(F-statistic) 0.236830
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Heteroskedasticity Test: ARCH
F-statistic 11.00655 Prob. F(1,16) 0.0044
Obs*R-squared 7.335922 Prob. Chi-Square(1) 0.0068
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/06/21 Time: 23:39
Sample (adjusted): 2002 2019
Included observations: 18 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.004948 0.005436 0.910299 0.3762

RESID*2(-1) 0.637976 0.192300 3.317613 0.0044
R-squared 0.407551 Mean dependent var 0.013614
Adjusted R-squared 0.370523 S.D. dependent var 0.025491
S.E. of regression 0.020224  Akaike info criterion -4.859410
Sum squared resid 0.006544  Schwarz criterion -4.760480
Log likelihood 45.73469 Hannan-Quinn criter. -4.845769
F-statistic 11.00655 Durbin-Watson stat 1.465079
Prob(F-statistic) 0.004355
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
MNull hypothesis: Homoskedasticity

F-statistic 0.565645 Prob. F(6,13) 0.7507
Obs*R-squared 4.140415 Prob. Chi-Square(6) 0.6577
Scaled explained SS 3.642150 Prob. Chi-Square(6) 0.7250
Test Equation:
Dependent Variable: RESID"™2
Method: Least Squares
Date: 05/07/21 Time: 02:53
Sample: 2000 2019 Included
observations: 20
Variable Coefficient Std. Error t-Statistic Prob.
C 217.3793 146.2097 1.486764 0.1609
IM(-1) -0.002367 0.028139 -0.084134 0.9342
LOGDE -0.231156 0411133 -0.562241 0.5835
LOGPIB -0.042294 0.112702 -0.375275 0.7135
LOGPOP 43.85889 T2. 70703 0.603228 0.55687
LOGPOP(-1) -56.14790 74.23233 -0.756381 0.4629
@TREND 0.219292 0.168895 1.298382 0.2167
R-squared 0.207021 Mean dependent var 0.102871
Adjusted R-squared -0.158970 S.D. dependent var 0.215373
S.E. of regression 0.231861 Akaike info criterion 0.183858
Sum squared resid 0.698873 Schwarz criterion 0.532365
Log likelihood 5.161418 Hannan-Quinn criter. 0.251890
F-statistic 0.565645 Durbin-Watson stat 1.960166
Prob(F-statistic) 0.750652
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity
F-statistic 0.291352 Prob. F(7,11) 0.9436
Obs*R-squared 2971735 Prob. Chi-Square(7) 0.8876
Scaled explained SS 0.784807 Prob. Chi-Square(7) 0.9976
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 04/09/21 Time: 01:34
Sample: 2001 2019 Included
observations: 19
Collinear test regressors dropped from specification
Variable Coefficient Std. Error t-Statistic Prob.
C 5.176346 7.108107 0.728231 0.4817
IPH(-1) -5.63E-05 0.018395 -0.003058 0.9976
LOGDE -0.011866 0.014888 -0.796990 0.4423
LOGPIB -0.0001920 0.004052 -0.046906 0.9634
LOGPIB(-1) 0.000305 0.003853 0.079208 0.9383
LOGPOP 0.735360 2.876271 0.255665 0.8029
LOGPOP(-1) -1.019693 2.882798 -0.353716 0.7302
@TREND 0.006163 0.007489 0.822986 0.4280
R-squared 0.156407 Mean dependent var 0.004587
Adjusted R-squared -0.380425 S.D. dependent var 0.006508
S.E. of regression 0.007646 Akaike info criterion -6.613608
Sum squared resid 0.000643 Schwarz criterion -6.215950
Log likelihood 70.82928 Hannan-Quinn criter. -6.546309
F-statistic 0.291352 Durbin-Watson stat 2.451168
Prob(F-statistic) 0.943648
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
MNull hypothesis: Homoskedasticity
F-statistic 0.564404 Prob. F(11,7) 0.8096
Obs*R-squared 8.930685 Prob. Chi-Square(11) 0.6283
Scaled explained SS 1. 417981 Prob. Chi-Square({11) 0.9997
Test Equation:
Dependent Wariable: RESID"2
Method: Least Squares
Date: 05/07F/21 Time: 03:02
Sample: 2001 2019 Included
observations: 19
Collinear test regressors dropped from specification
Wariable Coefficient Std. Error t-Statistic Prob.
c -21.52784 236.0202 -0.091212 0.9299
Y(-1) -0.075885 0.097845 -0.775564 0.4634
Yi{(-2) -0.0684398 0.123016 -0.523496 0.6168
LOGDE -0.091952 0.364670 -0.252151 0.8082
LOGDE(-1) 0.153062 0.301327 0.507959 0.6271
LOGDE(-2) -0.191291 0.27 5662 -0.693933 0.5101
LOGPIB 0.000277 0.098341 0.002816 0.9978
LOGPIB(-1) 0.315721 0.364978 0.865040 0.4157
LOGPIB(-2) 0.279016 0.521860 0.534657 0.6094
LOGPOP -29. 23515 56.49507 -0.517481 0.6208
LOGPOP(-2) 30.28987 B66. 70078 0.454116 0.86635
@TREND -0.083416 0.312535 -0.266903 0. 7972
R-squared 0.470036 Mean dependent var 0.059044
Adjusted R-squared -0.362764 S.D. dependent var 0.108250
S5 E. of regression 0.126368 Akaike info criterion -1.034611
Sum squared resid 0.111782 Schwarz criterion -0.438124
Log likelihood 21.82881 Hannan-Quinn criter. -0.933662
F-statistic 0.564404 Durbin-VWatson stat 2.6658T4
Prob{F-statistic) 0.809615
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
| Null hypothesis: Homoskedasticity

[ F-statistic 0.660820 Prob. F(7,11) 0.7009
Obs*R-squared 5.624634 Prob. Chi-Square(7) 0.5842
Scaled explained SS 1.677346 Prob. Chi-Square(7) 0.9755

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 05/07/21 Time: 03:09
Sample: 2001 2019 Included
observations: 19

Variable Coefficient Std. Error t-Statistic Prob.
C 28.83260 23.65252 1.219007 0.2483
X(-1) -0.009042 0.037737 -0.239615 0.8150
X(-2) 0.007632 0.038081 0.200407 0.8448
LOGDE -0.081386 0.048316 -1.684431 0.1202
LOGDE(-1) 0.026719 0.056522 0.472710 0.6457
LOGPIB 0.001890 0.012854 0.147020 0.8858
LOGPOP -1.596613 1.323824 -1.206061 0.2531
@TREND 0.034233 0.028909 1.184186 0.2613
| R-squared 0.296033 Mean dependent var 0.017422
Adjusted R-squared -0.151945 S.D. dependent var 0.023877
S.E. of regression 0.025627 Akaike info criterion -4.194748
Sum squared resid 0.007224 Schwarz criterion -3.797089
Log likelihood 47.85011 Hannan-Quinn criter. -4, 127448
F-statistic 0.660820 Durbin-Watson stat 2.658641

| Prob(F-statistic) 0.700899
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 2.188851 Prob. F(11,7) 0.1539
Obs*R-sguared 14. 72036 Prob. Chi-Square(11) 0.1957
Scaled explained SS 2.605902 Prob. Chi-Square(11) 0.9950

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 05/06/21 Time: 23:43

Sample: 2001 2019 Included

observations: 19

Collinear test regressors dropped from specification

Variable Coefficient Std. Error t-Statistic Prob.
C 33.85302 21.81933 1.551515 0.1647
T(-1) 0.014744 0.020079 0.734321 0.4866
T(-2) -0.027166 0.0203920 -1.332328 0.2245
LOGPIB 0.009695 0.010702 0.905917 0.3951
LOGPIB(-1) 0.012612 0.011011 1.145430 0.2897
LOGPIB(-2) 0.015209 0.011101 1.370026 0.2130
LOGPOP -10.09340 12.60869 -0.800511 0.4497
LOGPOP(-1) 8177734 12.85142 0.636329 0.5448
LOGDE -0.000525 0.044222 -0.011875 0.9909
LOGDE(-1) -0.059042 0.043216 -1.366189 0.2141
LOGDE(-2) 0.007322 0.041664 0.175739 0.8655
@TREND 0.040001 0.026653 1.500830 0. 1771
R-squared 0.774756 Mean dependent var 0.012898
Adjusted R-squared 0.420800 S.D. dependent var 0.024969
S.E. of regression 0.0192003 Akaike info criterion -4 823857
Sum squared resid 0.002528 Schwarz criterion -4 227369
Log likelihood 57.82664 Hannan-Quinn criter. -4 722907
F-statistic 2.188851 Durbin-VWatson stat 1.882482

Prob(F-statistic) 0.153875
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Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: IM IM(-1) LOGPOP LOGPOP(-1) LOGPIB LOGDE C

@TREND

Value df Probability
t-statistic 4.792811 12 0.0004
F-statistic 22.97103 (1,12) 0.0004
Likelihood ratio 21.39227 1 0.0000
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 1.351439 1 1.351439
Restricted SSR 2.057427 13 0.158264
Unrestricted SSR 0.705988 12 0.058832
LR test summary:

Value
Restricted LoglL -5.636012
Unrestricted LogL 5.060123
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Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values
Specification: IPH IPH(-1) LOGDE LOGPIB LOGPIB(-1) LOGPOP
LOGPOP(-1) LOGPOP(-2) C @TREND

Value df Probability
t-statistic 1.052580 9 0.3200
F-statistic 1.107925 (1, 9) 0.3200
Likelihood ratio 2.205809 1 0.1375
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.009554 1 0.009554
Restricted SSR 0.087160 10 0.008716
Unrestricted SSR 0.077606 9 0.008623
LR test summary:

Value
Restricted LogL 24.19243
Unrestricted LogL 25.29533
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Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values
Specification: X X(-1) X(-2) LOGDE LOGDE(-1) LOGPIB LOGPOP C
@TREND

Value df Probability
t-statistic 1.303240 10 0.2217
F-statistic 1.698434 (1,10) 0.2217
Likelihood ratio 2.980527 1 0.0843
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.048060 1 0.048060
Restricted SSR 0.331026 11 0.030093
Unrestricted SSR 0.282966 10 0.028297
LR test summary:

Value
Restricted LogL 11.51516
Unrestricted LogL 13.00542
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Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: X X(-1) X(-2) LOGDE LOGDE(-1) LOGPIB LOGPOP C

@TREND
Value df Probability
t-statistic 1.303240 10 0.2217
F-statistic 1.698434 (1, 10) 0.2217
Likelihood ratio 2.980527 1 0.0843

F-test summary:
SumofSq.  df  Mean Squares

Test SSR 0.048060 1 0.048060
Restricted SSR 0.331026 11 0.030093
Unrestricted SSR 0.282966 10 0.028297
LR test summary:

Value
Restricted LogL 11.51516

Unrestricted LogL 13.00542




T owldl) zigail Ramsey RESET L) zilii 110 a8 Galall a0l

Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: T T(-1) T(-2) LOGDE LOGDE(-1) LOGDE(-2) LOGPIB
LOGPIB(-1) LOGPIB(-2) LOGPOP LOGPOP(-1) LOGPOP(-2) C

@TREND

Value df Probability
t-statistic 0.724290 B 0.5013
F-statistic 0.524595 (1.5) 0.5013
Likelihood ratio 1.895670 1 0.1686
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.023270 1 0.023270
Restricted SSR 0.245061 6 0.040843
Unrestricted SSR 0.221791 5 0.044358
LR test summary:

Value
Restricted LogL 14.37170
Unrestricted LogL 15.31954
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Variance Inflation Factors
Date: 04/24/22 Time: 01:56
Sample: 1999 2019
Included observations: 21

Coefficient Uncentered Centered
Variable Variance VIF VIF
C 118.8569 177995.0 NA
LOGPOP 0.595852 269926.6 9.747833
LOGDE 0.012290 12392.17 10.57627

LOGPIB 0.002488 957.9713 2.816987
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(IM)

Selected Model: ARDL(1, 0, 0, 1)

Case 5: Unrestricted Constant and Unrestricted Trend
Date: 04/05/21 Time: 00:53

Sample: 1999 2019

Included observations: 20

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 270.6718 10% 3.47 4.45
k 3 5% 4.01 5.07
2.5% 4.52 5.62
1% 5.17 6.36
Actual Sample Size 20 Finite Sample: n=30
10% 3.868 4.965
5% 4.683 5.98
1% 6.643 8.313
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
t-statistic -20.73133 10% -3.13 -3.84
5% -3.41 -4.16
2.5% -3.65 -4.42

1% -3.96 -4.73
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(IPH)
Selected Model: ARDL(1, 0, 1, 2)
Case 5: Unrestricted Constant and Unrestricted Trend
Date: 05/07/21 Time: 19:40
Sample: 1999 2019
Included observations: 19
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1{0) 1(1)
Asymptotic: n=1000
F-statistic 10.48639 10% 3.47 4.45
k 3 5% .01 5.07
2.5% 4.52 5.62
1% 5.17 6.36
Actual Sample Size 19 Finite Sample: n=35
10% 3.8 4.8838
5% 4.568 5.795
1% 5.38 7.73
Finite Sample: n=30
10% 3.868 4_965
5% 4.683 5.98
1% 6.543 8313
t-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1{0) I{1)
t-statistic -6.038004 10% -3.13 -3.84
5% -3.41 -4.16
2.5% -3.65 - .42
1% -3.96 -4.73
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(Y)
Selected Model: ARDL(2, 2, 2, 2)
Case 5: Unrestricted Constant and Unrestricted Trend
Date: 05/07/21 Time: 19:49
Sample: 1998 2019
Included observations: 19
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1{0) (1)
Asymptotic: n=1000
F-statistic 2.856888 10% 3.47 4.45
k 3 5% 4.01 5.07
2.5% 4.52 5.62
1% 517 6.36
Actual Sample Size 19 Finite Sample: n=35
10% 3.8 4. 888
5% 4.568 5.795
1% 6.38 7T.73
Finite Sample: n=30
10% 3.868 4.965
5% 4.683 5.98
1% 6.643 8313
t-Bounds Test Mull Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
t-statistic 0.227532 10% -3.13 -3.84
5% -3.41 -4.16
2.5% -3.65 -4 .42
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ARDL Long Bun Form and Bounds Test
Dependent Variable: D{X)
Selected Model: ARDL({Z2, 1, 0, O)
Case 5: Unrestricted Constant and Unrestricted Trend
Date: 05/07/21 Time: 19:23
Sample: 19589 2019
Included observations: 19
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1{0) {1}
Asymptotic: n=1000
F-statistic 6.006284 10% 3.47 4.45
k 3 5% 4.01 5.07
2.5% 4.52 5.62
1% 517 6.36
Actual Sample Size 19 Finite Sample: n=35
10% 3.8 4.888
5% 4.568 5.795
1% 6.33 F.r3
Finite Sample: n=30
10% 3.868 4.965
5% 4.683 5.98
1% 6.643 8.313
t-Bounds Test MNull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1{0) (1)
t-statistic -4.823234 10% -3.13 -3.84
5% -3.41 -4.16
2.5% -3.65 -4.42
1% -3.96 -4.73
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(T)
Selected Model: ARDL(2, 2, 2, 2)
Case 5: Unrestricted Constant and Unrestricted Trend
Date: 05/07/21 Time: 20:12
Sample: 1999 2019
Included observations: 19
F-Bounds Test MNull Hypothesis: No levels relationship
Test Statistic Value Signif. 1{O) 1(1)
Asymptotic: n=1000
F-=tatistic 10.50207 10% 3.47 45
Kk 3 5% 4.01 5.07
2.5% 4.52 562
1% 517 6.
Actual Sample Size 19 Finite Sample: n=35
10% 3.8 4.888
5% 4 568 5.795
1% 56.38 7T.73
Finite Sample: n=30
10% 3.868 4.965
5% 4.683 5. 98
1% 5.643 B.313
t-Bounds Test MNull Hypothesis: No levels relationship
Test Statistic Value Signif. 1{0) 1I(1)
t-statistic -4. 703196 10% -3.13 -3.84
5% -3.41 -4.16
2.5% -3.65 -4.42
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Dependent Variable: IM
Method: Least Squares
Date: 06/05/21 Time: 23:40
Sample: 1999 2019
Included observations: 21

Variable Coefficient Std. Error t-Statistic Prob.
C 9.597858 0.859545 11.16621 0.0000
@TREND -0.192751 0.073525 -2.621558 0.0168
R-squared 0.265631 Mean dependent var 7.670348
Adjusted R-squared 0.226980 S.D. dependent var 2.320530
S.E. of regression 2.040246 Akaike info criterion 4.354410
Sum squared resid 79.08944  Schwarz criterion 4.453889
Log likelihood -43.72131 Hannan-Quinn criter. 4.376000
F-statistic 6.872565 Durbin-Watson stat 2.224117
Prob(F-statistic) 0.016794
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Dependent Variable: IPH
Method: Least Squares
Date: 06/05/21 Time: 23:42
Sample: 1999 2019
Included observations: 21

Variable Coefficient Std. Error t-Statistic Prob.
C 0.073369 0.083238 0.881431 0.3891
@TREND 0.080006 0.007120 11.23651 0.0000
R-squared 0.869199 Mean dependent var 0.873432
Adjusted R-squared 0.862315 S.D. dependent var 0.532469
S.E. of regression 0.197578 Akaike info criterion -0.314977
Sum squared resid 0.741702 Schwarz criterion -0.215499
Log likelihood 5.307260 Hannan-Quinn criter. -0.293388
F-statistic 126.2592 Durbin-Watson stat 0.701307
Prob(F-statistic) 0.000000
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Dependent Variable: Y
Method: Least Squares
Date: 06/05/21 Time: 23:43
Sample: 1999 2019
Included observations: 21
Variable Coefficient Std. Error t-Statistic Prob.
C 9.524489 0.843914 11.28609 0.0000
@TREND -0.272757 0.072188 -3.778413 0.0013
R-squared 0.429025 Mean dependent var 6.796917
Adjusted R-squared 0.398974 S.D. dependent var 2.583839
S.E. of regression 2.003144 Akaike info criterion 4.317706
Sum squared resid 76.23914  Schwarz criterion 4417184
Log likelihood -43.33591 Hannan-Quinn criter. 4.339295
F-statistic 14.27640 Durbin-Watson stat 2.323865
Prob(F-statistic) 0.001271
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Dependent Variable: X
Method: Least Squares
Date: 06/05/21 Time: 23:44
Sample: 1999 2019
Included observations: 21
Variable Coefficient Std. Error t-Statistic Prob.
C 0.175721 0.088202 1.992246 0.0609
@TREND 0.016225 0.007545 2.150419 0.0446
R-squared 0.195743 Mean dependent var 0.337966
Adjusted R-squared 0.153414 S.D. dependent var 0.227540
S.E. of regression 0.209360 Akaike info criterion -0.199130
Sum squared resid 0.832800 Schwarz criterion -0.099652
Log likelihood 4.090870 Hannan-Quinn criter. -0.177541
F-statistic 4.624303 Durbin-Watson stat 1.915370
Prob(F-statistic) 0.044607
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Dependent Variable: T
Method: Least Squares
Date: 06/05/21 Time: 23:44
Sample: 1999 2019
Included observations: 21
Variable Coefficient Std. Error t-Statistic Prob.
C 2.254197 0.166479 13.54039 0.0000
@TREND 0.073266 0.014241 5.144852 0.0001
R-squared 0.582138 Mean dependent var 2.986857
Adjusted R-squared 0.560145 S.D. dependent var 0.595827
S.E. of regression 0.395162 Akaike info criterion 1.071349
Sum squared resid 2.966902 Schwarz criterion 1.170827
Log likelihood -9.249166 Hannan-Quinn criter. 1.092939
F-statistic 26.46950 Durbin-Watson stat 0.818829
Prob(F-statistic) 0.000058
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ARDL Cointegrating And Long Run Form
Dependent Variable: IM

Selected Model: ARDL(1, 0, 0, 1)

Date: 25/05/21 Time: 15:59

Sample: 1999 2019

Included observations: 20

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(LOGDE) -0.959561 0.705416 -1.360275 0.1969
D(LOGPIB) 3.883161 0.193372 20.081311 0.0000

D(LOGPOP) -313.66867 124.749724 -2.514384 0.0259
D(@TREND()) -1.624215 0.289788 -5.604833 0.0001
CointEq(-1) -1.000916 0.048280 -20.731330 0.0000

Cointeq = IM - (-0.9587*LOGDE + 3.8796*LOGPIB + 74.8908*LOGPOP
-1309.3399 -1.6227*@TREND )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
LOGDE -0.958683 0.692208 -1.384963 0.1894
LOGPIB 3.879608 0.297863 13.024813 0.0000
LOGPOP 74.890804 14.791756 5.063010 0.0002
C -1309.3399 266.948894 -4.904834 0.0003
@TREND -1.622729 0.308428 -5.261281 0.0002
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ARDL Cointegrating And Long Run Form
Dependent Variable: IPH
Selected Model: ARDL(1, 0, 1, 2)
Date: 25/05/21 Time: 17:03
Sample: 1999 2019
Included observations: 19
Cointegrating Form
“ariable Coefficient Std. Error t-Statistic Prob.
D(LOGDE) -0.009082 0.203304 -0.044672 0.9652
DILOGPIB) 0.001012 0.053287 0.018994 0.9852
DILOGPOP) T04.224475 303.034843 2.323906 0.0425
DILOGPOP(-1)) -748.32987 298.788804 -2.504545 0.0312
D@ TREND()) -0.941636 0.333894 -2.820160 0.0182
CointEqg(-1) -1.359500 0.225157 -6.0380086 0.0001
Cointeg = IPH - (-0.0067*LOGDE + 0.06801*LOGPIB + 46.4107
*LOGPOP -798.9819 -0.6926"@TREND )
Long Run Coefficients
Variable Coefficient Std. Error t-Statistic Prob.
LOGDE -0.006680 0.149183 -0.044780 0.9652
LOGPRIB 00680105 0.058561 1.026363 0.3289
LOGPOP 46.410687 14.621539 3.174132 0.0099
c -798.98185 253.774618 -3.148392 0.0104
@TREND -0.692634 0.257529 -2.689540 0.0227
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ARDL Cointegrating And Long Run Form
Dependent Variable: Y

Selected Model: ARDL(2Z, 2, 2, 2)

Date: 25/05/21 Time: 16:40

Sample: 1999 2019

Included observations: 19

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(Y(-1})) -1.167419 1.002618  -1.164371 0.0053
D(LOGDE) -5.888111 3.379006  -1.742557 0.1320
D(LOGDE(-1)) 1.036181 0.945672 1.095708 0.3152
D(LOGFIB) 3.579781 0.431577 8.294651 0.0002
D(LOGPIB(-1)) 5.340985 4.390103 1.216597 0.0048
D(LOGFOP) -55682.9415 3263.632653 -1.710653 0.0035
D(LOGPOP(-1)) 6666.92349 3977.446476 1.676182 0.0035
D(@TREND()) B8.194950 6.043525 1.355989 0.2239
CointEg(-1) 0.206695 0.906820 0.227934 0.8273

Cointeg = Y - (37.1882°LOGDE + 11.8917*LOGPIB + 2105.9457
*LOGPOP -37251.2867 -39.6476*@TREND )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob,
LOGDE 37.188174 147933292 0.251385 0.8099
LOGPIB 11.891750 30.763249 0.386557 0.7124
LOGFOP 2105.94569 7908.097564 0.266302 0.7989
C -37251.286 139914.0965 -0.266244 0.7990
@TREND -39.647551 147.354580 -0.269062 0.7969
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ARDL Cointegrating And Long Run Foarm
Dependent Variable: X

Selected Model: ARDL(2, 1, 0, 0)

Date: 25/05/21 Time: 18:32

Sample: 1929 2019

Included observations: 19

Cointegrating Form

“ariable Coefficient Std. Error t-Statistic Prob.
D(X(-1)) 0.532251 0.257775 2064787 0.0633
DILOGDE) -0.435449 0.327058 -1.331412 0.2100
DILOGPIB) -0.009449 0.087012 -0.108589 0.9155
D(LOGPOPRP) -27.941076 8.961074 -3.118050 0.0098
D@ TREND()) 0.642933 0.195686 3.28B5537 0.0073
CointEq(-1) -2.035574 0.422035 -4 823234 0.0005

Cointeq = X - (-0.4705*"LOGDE -0.0046"LOGPIB -13.7264"LOGPOP +
248.1358 + 0.3158"@TREND )

Long Run Coefficients

Variable Coefficient Sid. Error t-Statistic Prob.
LOGDE -0.470518 0.131986 -3.564916 0.0044
LOGPIB -0.004642 0.042722 -0.108649 0.9154
LOGPOP -13.726387 3.650405 -3.760237 0.0032
c 248.135813 65.083906 3.812553 0.0029
@TREMD 0.315848 0.077396 4.080924 0.0018
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ARDL Cointegrating And Long Run Form
Dependent Variable: T

Selected Model: ARDL(2, 2, 2, 2)

Date: 25/05/21

Sample: 1999 2019
Included observations: 19

Time: 20:05

Cointegrating Form

“Variable Coefficient Std. Error t-Statistic Prob.
D(T{-1)) 0.384521 0.236583 1.625309 0.1552
D{LOGDE) -0.028282 0.527198 -0.053645 0.9520
DILOGDE(-1)) 0.803313 0.450612 1.782717 0.1249
D(LOGPIB) 0.003185 0.120300 0.026471 0.9797
D(LOGPIB(-1)) -0.271089 0.125922 -2.152829 0.0748
D(LOGPOP) 1906.25323 763.072791 2.498128 0.0466
D{LOGPOP(-1)) -1856.2984 774.002333 -2.398290 0.0534
D{@TREND()) -1.060429 0.963291 -1.100840 0.3132
CointEqg(-1) -1.454721 0.309307 -4. 703165 0.0033

Cointeq = T - (-0.5238*LOGDE + 0.2633*LOGPIB + 48.8018*LOGPOP
-829.2542 -0.7290"@TREND )

Long Run Coefficients

“Variable Coefficient Std. Error t-Statistic Prob.
LOGDE -0.523808 0.552987 -0.947234 0.3801
LOGPIB 0.263286 0.185918 1.416143 0.2065
LOGPOP 48. 801768 42.631953 1.144723 0.2959
C -829.25424 7T40.567808 -1.119755 0.3056
@ETREND -0.728957 0.755158 -0.965304 0.3717
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Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 225.4874 (2,13) 0.0000
Chi-square 4509749 2 0.0000

Mull Hypothesis: C(2)=C(3)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C(2) -0.959561 0.705416
C(3) 3.883161 0.193372

Restrictions are linear in coefficients.
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Dlogpop ; Dlogpop(-1)

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 3.371848 (2, 10) 0.0760
Chi-square 6.743607 2 0.0343

Mull Hypaothesis: C(5)=C(6)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Ermr.
C(5) 704.2245 303.0348
C(6) -1389 459 582 3227

Restrictions are linear in coefficients.

Dlogpib ; Dlogde

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 0.001124 (2,10} 0.9989
Chi-square 0.002248 2 0.9989

MNull Hypothesis: C(2)=C{(3)=0
MNull Hypothesis Summary:

MNormalized Restriction (= 0} Value Std. Err.
C(2) -0.009082 0.203304
C(3) 0.001012 0.053287

Restrictions are linear in coefficients.
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Dlogpop, Dlogpop(-1), Dlogpib , Dlogpib(-1)

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 5597032 (4, 6) 0.0001
Chi-square 2238813 4 0.0000

MNull Hypothesis: C(6)=C(7)=C(9)=C(10)=0
MNull Hypothesis Summary:

MNormalized Restriction (= 0) Value Std. Err.
C(B) 3.579781 0.431577
C(7) -0.696761 1.269980
C(9) -5582.942 3263.633
C(10) 11814.58 6925.092

Restrictions are linear in coefficients.

DY(-1), Dlogde, Dlogde(-1)

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 1.309137 (3, 6) 0.3552
Chi-square 3927412 3 0.2694

Mull Hypothesis: C(1)=C(3)=C(4)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C(1) 0.039278 0.356707
C(3) -5.888111 3.379008
C(4) -0.762318 1.106230

Restrictions are linear in coefficients.
X &l yaiall 73 gl Wald Test JLid) 115 a8 Galall ol
DX(-1),DLogpop

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 4929558 (2,11) 0.0296
Chi-square 98591186 2 0.0072

Null Hypothesis: C({1)=C(6)=0
MNull Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(1) -0.503323 0.255448
C(6) -27.94108 8.961074

Restrictions are linear in coefficients.



Dlogde, Dlogpib

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 0.886499 (2,11) 0.4396
Chi-square 1.772999 2 0.4121

MNull Hypothesis: C(5)=C(3)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C(5) -0.009449 0.087012
C(3) -0.435449 0.327058

Restrictions are linear in coefficients.
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DLogpib(-1), DLogpop, DLogpop(-1)

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 2627778 (3, 6) 0.1449
Chi-square 7.883335 3 0.0485

Mull Hypothesis: C(7)=C(9)=C(10)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C(7) 0.108734 0117117
C() 1906.253 763.0728
C(10) -3691 559 1480.039

Restrictions are linear in coefficients.

DT(-1),DLogpib, DLogde, DLogde(-1)

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 0.038427 (4, 6) 0.9964
Chi-square 0153707 4 09972

MNull Hypothesis: C(1)=C(3)=C(4)=C(6)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C(1) -0.070201 0.214407
C(3) -0.028282 0.527198
C(4) 0.069600 0466619
C(B) 0.003185 0.120300

Restrictions are linear in coefficients.
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