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Abstract:

The focus of this study is twofold. The first objective is to estimate the volume of the
Algerian informal economy using MIMIC approach, and the second objective seeks to
discover the impact of the informal economy estimated in the first stage on the tax revenues,
during from 1994 to 2020 using ARDL and NARDL models. In addition to the estimation of
the informal economy size, the present dissertation is concluded to a positive impact performed
by indirect tax, social security contribution and social transfers on the informal sector's size.
Yet, a negative impact is performed by final consumption expenditure and unemployment rate;
meanwhile, the informal sector negatively affects the labour force participation rate, and it
positively affects GDP per capita and M1/M2. Moreover, ARDL model could not explain the
relationship between the size of the informal sector and tax revenues, while the NARDL model
shows a negative reaction of tax revenues toward the positive shocks of the informal sector,
and a positive reaction by the negative ones on the same variable.

Résumé:

Cette ¢étude a un double objectif, le premier est d’estimer la taille de 1'économie
informelle en Algérie en utilisant I'approche MIMIC, le second, est de découvrir 1'impact de
I'économie informelle estimé sur les recettes fiscales, au cours de la période 1994-2020 en
utilisant des modeles ARDL et NARDL. Apres I'estimation de la taille de 1'économie
informelle, cette étude a montré un impact positif effectué¢ par les impots indirects, les
cotisations de sécurité sociale et les transferts sociaux sur la taille du secteur informel,
cependant un impact négatif est effectué par les dépenses de consommation finale et le
chomage. D'autre part, le secteur informel affecte négativement le taux d'activité et
positivement le PIB par habitant et M1/M2. Le modé¢le ARDL n'a pas pu expliquer la relation
entre la taille du secteur informel et les recettes fiscales, tandis que le modele NARDL a montré
un effet négatif des recettes fiscales aux chocs positifs du secteur informel et une réaction
positive aux chocs négatifs.
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! Dell'anno, Roberto. "The Shadow Economy in Portugal: an Analysis with the MIMIC Approach'. Journal of
Applied Economics, Vol 10, No. 2, 2007, Pp. 266-267.

2 Breusch, Trevor. Estimating the Underground Economy Using MIMIC Models. Working Paper, National
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4 Dickey, David A., and Wayne A. Fuller. 'Likelihood Ratio Statistics for Autoregressive Time Series with A Unit
Root'. Econometrica, Vol 49, No. 4, 1981, Pp. 1057-1072.

3 Phillips, Peter C. B., and Pierre Perron. "Testing for A Unit Root in Time Series Regression'. Biometrika, Vol
75, No. 2, 1988, Pp. 335-346.

6 Zivot, Eric, and Donald W. K. Andrews. 'Further Evidence on the Great Crash, the Oil-Price Shock, and the
Unit-Root Hypothesis'. Journal of Business &Amp,; Economic Statistics, Vol 10, No. 3, 1992, Pp. 25-44.
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A pal) Aglial) A Y) aaas A Ay ac)l b plURY aaa pafs taull) Juall

Heteroskesdacity Test ARCH (Uaadl (b (uilad) cpbisll b HLad) < Lils

%10 disieall (gsise o ST (X?) gore SIS Jlain) dad o oLl (10.4) Jsaall sy

ot an s 3 DR d5mg pae o pali A &jheal) il Jod 4ie ¢(0.10<0.989)

s €0.9892 13 8yl (Fypapiseic) b dilan) ddlaa) dad o WS . abal) Luajill (b g
L) Loyl (s Aojieall G il Jg8 05 %10 Ligiaall (s5iee (35

ARCH test ol old jlodl a5t :(10.4) Jsaal
Prob.F(2,282) X2
0.9892 0.9891

EViews 12 zalin Glajie o alaie¥h Galll slhae) (et jiaall

Obs. R?
0.021883

Fstat

0.010827

Jarque-Bera Test (dlgll bl 2 il jlas) - LG

J<ally (11.4) Jsaal) b dsalgl) (JB) sl el aysil) Slidl s e Jalae)

O 8 ¢lanada Laisi 55w Adlpdiall sUad¥l o o i Ally e jiall dacayill Jiis ol (7.4)

lebla :12.861 I dygladl) (JB) Gt . elladdll janhall ye aisil) 3 o Silay Y 735l
(0.1<0.012) %1 Liginall (s5ise st Mg :0.012 aieid Jlaial

Jarque-Bera Test sl casdall aujgall jlidl) w3l :(11.4) Jgaall
12.861 Prob 0.012

EViews 12 zulin cilajia o alaeWh Galdl sla) (a2 jiaall

|B

Jarque-Bera Test gl canhll iyl o) it Sl Jiall :(7.4) J<&)

140
Series: Residuals
120 Sample 1994M03 2018M01
Observations 287
100
Mean 1.07e-14
80 Median 0.008867
Maximum 1.397821
oS Minimum -0.976739
40 Std. Dev. 0.157934
Skewness 0.635497
20 Kurtosis 34.74050
0 = ! Jargue-Bera  12.86050
-1.0 -0.5 0.0 0.5 1.0 Probability 0.012021

EViews 12 zulin cilajia o alaeWh Galdl sla) (a2 jaall
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Ramsey RESET Test g isill A JAD) LaA) :lay)y

(Ramsey RESET Test) z3gaill Il J<aI Lol ails 1(12.4) Jgasl

Test Statistic Value DF Prob
Fotar 1.802101 (2,278) 0.1669
Likelihood Ratio 3.696971 2 0.1575

EViews 12 zualin cilajia o alaeWh Galdl sla) (a2 jaall

Fparistic oo OV Alaa¥) aill o el oodlel allall ((12.4) Jsaall Pa e

1 adlaay) dedll o Gus %10 gl Cligiae (e ST Likelihood Ratio s

Zaglly ¢(0.10<0.167) 8 torgpisric 3 Aduia¥) Laill ¢(0.10<0.125) : 2 Frgpistic

o=t ) jial) L all Jai 4y ¢(0.10<0.158) : » Likelihood Ratio I ailaay)
site z3gaill I JKEY o) (of canail) pae A e e Y Z3sal) of e

CUSUM gagaill ASgl) i) JLES) :lusld
iz 2saill Gl Shaa) iy s2) «CUSUM (glaa) daiis oliaf (8.4) J<a Jia

CUSUM g3saill ISl i) o) dagml bl Jacl £(8.4) J<a)

&0

40

20

96 98 oo 02 04 o0& 08 10 12 14 16

—— CUsSUM 5% Significance

EViews 12 zalin Glajie o alaae¥h Galll slhae) (et jiaall
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Jd s3sleall Hoall ST g panall ) Jial) ¢ Lls 2aad CUSUM laa daally

Dbl lltia of Joil) oKy Mg (%5 Ligina (s5ine die dajal) agaal) dilaie Jals als Sang

gl by & S s (6Y edae e Ml ¢ aailly dishall s il o s
bl 55 Dla

swallly Jughl) Gala¥) B Jiladll ate SLaA) B g 4l

haall il el dowles (s 5¢8 (NARDL z3sais (als laal¥) (s ey
Glazall plil il dlaial i gl (pRliaN )y gl s 3 Joiadl sl 8 dlealal
b WS Bl axe ahlid) (e guegd aagg Sl a8 dlalaldl dulladly das gl

dashal) Ja¥) B Sl ase SLEA 1Y

it WS clagianny @ 50y Gftabeall jlie e dighall Ja¥) & il are Ll ading
Al Slesally Lnsall Glarall 536 Bla Lo pan s Hy dpaall Al i il
Jila pre o paii Hy dbad) ducajdlly tdanpuall ShbY) aas o eyl g sLai@) aaal
b Ayl Gl aas o el e slaiBY) aaal Gl Cilareally dangall ileseall ik
cashall JaY)
{HO: 0t =6-
Hy: 0% + 6~
Dhillg cdaghall Ja¥1 3 Blal) axe lodl w8l padly 3 ¢(13.4) Jsaadl DS (1
& ¢(0.0124) %5 ¢(0.0130) trqaristic <(0.0130) Fypqpistic oo IS adlaall aill )
Jl pae o pat (Al dbad) el Jiiy djpeall dpcajdll b (%05 Diginall (Sine jrad
Al G aas o anl) g Slai®Y) aaat AL Clarally Langall leral) i

cashall JaY)
Jishall JaY) & lall axe las) #5b :(13.4) Jsaal)
Test Statistic Value DF Prob
torat -2.499942 280 0.0130
Firar 6.249712 (280,1) 0.0130
x? 6.249712 1 0.0124

EViews 12 zalin Glajie o alaae¥h Galll slhae) (et jdall
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saadl) Ja¥) A JElal) ase jLadl) ;L

LS clagansy 0F 507 Ofiabeall Ajlae ol oY) 3 dilall pae las) adey

A0 lereally dam gl laseall 535 Bl e ani g (Hy Ljdeall daa il 1yt 2 4t
(Hy 3ba) Locajilly sdappall i) aaa o juadll da¥1 8 call e 2Lai@Y) anal
pan o el e sl paal Al claraally Lngall loral) il Bila pre Lo at

ayeall Sl
( q1 q1
Hy: Z wi= )
=0 =0
{ q1 q1
kHl: w] #* w;
i=0 i=0

il JaY) 8 Bl are lad) 3l 1(14.4) Jsaad)

Test Statistic Value DF Prob
terar 4.228512 280 0.00
Forar 17.88031 (1, 280) 0.00
X2 17.88031 1 0.00

EViews 12 zalin cilajie Lo slac¥l Gaald) slae] (e 1 juaall

Dhaillg cdaghall Ja¥1 3 Blal) axe lad) w8l padly 3 ¢(14.4) Jsaadl DS (s

st A ((0.00) x% 5 ¢(0.00) tratistic +(0-00) Fopapiseic oo ISV sy il )

Oft Bl ase o pani ) dbal) dacajdl) Qg dujieall dacajdl) (mis %1 Liginall (5t

bl aaa e puadll JaY) & pasl) e SlaBY) aasd AL Glerally dnsall Clareal
A peall

swailly Jughal) Calal) g 40 ABBlal) ks s Il claal

O Al Al il disadias Ll Cigaall 0 NARDL 3gai gl (pe 3SE aay
Ganpeal) Aladl ol pang Cpliiss (3508 o)l e g Uail pand ALl dansall ileral
omallly (gohall Gala¥) (8 il (EBall Gl duball e el 1 aadan JBiwe jaaaeS
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A pal) Aglial) A Y) aaas A Ay ac)l b plURY aaa pafs taull) Juall

dashall Ja¥) B gl A8dad) ks 1 gY) A
Glerall Gu Ja¥) dlgh 4535 Ale a5a9 Bounds Test asaall jlad) mils e
S s e yeal) Llaad) ) pasg Cpliions (i€ el e g Uil anad ALl dn )
;4D Lacal )l Arpaall (384 Lgnlis
Tax_R, = 25.783 — 0.233SE; + 0.139SE;
140yl ADlad) sda yuads (154) Jsaall d’.'\,qu
NARD Ziagie Jlasialy Jishll (gaall cDlabea i il :(15.4) Jsaall

d:\jlal\ sl ) yaia
Prob stat O aladl) G paial)
0.0835 -0.408126 -0.233485 SE*
0.0465 0.849133 0.139019 SE~
0.00 8.782026 25.35278 C

EViews 12 zalin Glajie o alaie¥h Galll slae) (et jiall

Lasall Glerall o IS8 E0EY) dedll of Laadl el (15.4) Jsaall DA

%55 %10 duginall sine jolai ol ol yue ¢ Uaidll aaal (SET) &l cilerally «(SE™)
axal (SE7) Al clerally ((SEY) damsall clorall of Jsill oS by ¢ sl e
Aadaall Al Al (f - Assnpual) Lliall o) aas o (gyine il Qo el e g Uil
Sl pas o e 50 ol el e g Ul aaa 8 sl Clerall o 3 (a)
paa (aliss) (g saaly aagy el e Ul paa A e N o G anyall dlal)
bl Slevall o il (@) dabaall dansall dall o LS ¢53n5 0,23 13 dassyal) dbaal) bl )
o2l O () capaal) bl bl aas e s EE Gl cel) e g Uil aas b
8339 0.14 12 dappeal) Llall laly) aas g Uyl M (s350 8aslg 8asgy el jue g ladll pas &

sl Ja¥l) B 4l ABal) a1 SU g4

(SET) damsall wlorall (ga IS 0 padll a1 3 Al 3D i Jal (e

Oo Lwnpal) Llaall Sl g tdgn (o o oall g g Uadll aaal (SET) Ll leacally

Zisal i il jelay ol (16.4) Jsaall .ECM Uadl) e z3ga3 oy aaas (5530 dga
:NARDL Zdisgic 3ig Unill monias
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A pal) Aglial) A Y) aaas A Ay ac)l b plURY aaa pafs taull) Juall

NARDL &uagie Jlesiul jeail) (saall cdlban i il 1(16.4) ol

):uaﬂ\ dJAS\ Qbﬂu
Prob stat el <l yartial)
0.000 29.26714 0.814965 ATax_R (—1)
0.000 3.193059 0.469642 ASE™
0.016 -6.015299 -0.598996 ASE~
0.000 -6.050419 -0.010733 Coint Eq (—1)
R? =0.830848 | DW = 1.862572 N = 287

EViews 12 zalin Glajie o alaae¥h Galll slae) (et jiall

Coint Eq (-=0.010733~ :2 )32all (ECT) Uaill mpmiai an aled dallidd) dadl) ()

03 Jsd as 1385 ¢(0.00<0.01 :0f Cum) %1 Liginall (g5in (3o i Jlainl Lebilay S5 ¢1)

dey ) 52 -0.010733 1 &gl Coint Eq (1) desd of WS . JaY) a8 35/ 53l 28Dl

Sl o(t) Bl danaa i w (£ — 1) 55dl) 8 Gl 8 A (e %1.07 G gl eaaal
cashll Ja) 3 O3l ) aay dale z3gaills yuadll Jal) 3 O3l 8 JI8 3sag Alls

dappeall Llaal) Cilalp) pans e e g Ul paa Jarss S s il Ale e

Clgla ) bl )35 oy (gyilall slaiB) Alla & o claginy il Bl ST o o
el ALE D ) Syl (3 3355 Al ¢ o) slai®¥) il e alae YL ADlal) o8 st
¢un (NARDL s ARDL oadseis &bl &3 48l o3 e Gulll ad) dal o dlslae s
Gt alls Al aslsall ans s @llyg (AARDL 73503 3k o 5)38l) aday casall 128 podaical
Sl jpeinll A8y dalaie Ay ) Joea sl NARDL 7 35a5 (S0 Lagh ¢z 39aill 138 Gk ol

oually Loyl Apbad) @il aas b £a< GalaSials NARDL zsel Gadsd o
dpmpiinll CHLEA £ 3gall Shin) ded eyl e g Ul paa 3 Jealsl) (Lalesily Lelin))
o da¥) Alsh 435l ADle asmy gl Aubal) Jae 3D a8 dal e Dl cufi A
(Ao sal) iloreall) LYl Ll il L pecall Llaad) clalyl aas o Gas Lo <5 il izl
pan b Jealall (Ll clerall) (mlasVL blaol 55 (anl) e gl pan 8 Jealal
Abal) o) aas (mlaS) ) (5355 Baslg Bangs §)dke dunge deda o) Cus ¢ el e ¢ Undl)
bl @il aas g i) @25 saaly Bangy 5ydke Al dedea Wi cBasg 0.23 iy Lyl
8235 0.14 12 Lyl

210



A pal) Aglial) A Y) aaas A Ay ac)l b plURY aaa pafs taull) Juall

dad) hlad) szl Gllaal)

O ) a8 il o Bagasall Ll by i Yl dalp 2 ol ey

Ayl Alal) ol sy el gt g Uil pas Bl AL LS Alglaa (55 el
Jals - gaaba Bygpwa () 5l (Dlaad¥) du)) dilll clshaall il ash ) W) ) sagin s
Shad) 8 duppeall bl o) aaag caenl) e g Uadl) aas e S G Bl AU Ay
Diks all ye 4l Hlisls cGranger Causality (sl Lad) Hlas) @ e alaieV) 2

.and Panchenko
A Andd) sl 1Y) g8
Granger Causality dilae e Al Hlad) zi obaf (17.4) Jsaall maas

Granger Causality hall duuadl jlad) x5 :(17.4) Jeaal)

sl 2l Sppemil) 55l asall il

e Jilaall Jlaa) F idlas)
Ho Js8 0.61 0.249 (1) dSe & dTax_r
Ho Jss 0.58 0.296 (1) dTax, < dSe

dpca il Job () et (Wl codlel Jsaall 3 pallall Jadl) Al jlad) =il e oly

o35 G Y el e g Uil aaa sl o e pati lly (0l IS b Ho il

dap peall laal) ol aas A sl Gl IV olatDU dacilly 138 (g puial) Blall ol paa
S oD daeilly g Undll pas 8 S Canen Y

i) ADle i e oSa ol Liad aall ARDL z3sal of alall ae cdagpuall d5bal) ila)
2 NARDL g 358 S ¢y yal) Glaall ol ans o o)l e g Uil ans Lyl 3
(w23l e Diks and Panchenko jlas) egalll s Uil 483all 28 jud (2} adl)

a5 bl oyl G A ADAe doag e BRI Jal
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A pal) Aglial) A Y) aaas A Ay ac)l b plURY aaa pafs taull) Juall

BAY e Laad) L) 1 AGN g4
bl ey Jhadll Al Lol it slal (18.4) Jsaal) maasy

Diks and Panchenko sl ye Zuwddl jlodl it :(18.4) Jsaal

Al gy | il
Ljduall Lol 5l Jeiuall
1.5 1 0.5
t adlasy) sl
Ho _i) 1.855™ (2) 2.120™ (2) 3.1957 (2) Tax_ R <+ Se
: (0.0317) (0.0169) (0.0007)
(Cpeill Ao i)
Ho Js -1.645 (2) -0.668 (2) 1.675™(2) Se <# Tax_R
(0.9499) (0.7479) (0.0469)

(s e 965 0hT1 duy i digina ** * L LEAY] (e (Casd () P Ay t slian) Akiade
Diks and Panchenko + gald Gl galip Ao slaeYh Gald) slac) (e 2 jaal)

L) Ll ehal ) dalal ol ) Byl g Y I ol il
Oo o) dolal Al e dauw ADle (18.4) Jsand) Gan cAayg s il duladl) yieg Al
25 %55 %1 Lisies (s5iuse vie Aypyeal) Llall Syl aaa gad el e L) aaa
Ablie e Al S dall Jalal lasi) il g (360 dawjad dag

o s> JS& el Diks and Panchenko duball je L) lidl i e WU
canly oladl & Bagage dpwyeal) Llad) Syl anas el e g Ul aas G Asad) A5
b chayall Bl ) aaa B 1sd G el e g Uadl) aas Bl o B bl
cgall e g Uil aas (8 1S s Y danyeal) Aball @lahyl aaa Bl of cps

ol G ¢l e g Uailly cacol) g Undll) e lad (g (5Sia Ay () & Slal o e
Sills ((anaa (uSally) ool g Ul pas (B s (M (53500 dia o)) e g Ldll pas 8
OB (el g Uadl) (parn Jadil) Lo o peaall Aalai@V) langll e Lo (o pd dupuall 06S )
Claly) ) Ly s adal ans 3 Wi Gaeses gans )l g g Ul pas 3yl
A el dlal)
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Jadll dada

sl 55l DA Jhall 8 cew)l e g ladll aan 3 dal e deadl) 138 Qa5
z5 Lol L5 MIMIC 05U uaiall #3508 e slaieYl @lldy 2020 4l ) 1994 o
AlaieVh zalaill e fime 2o a8 de el e pladll aan pal (8 K D)Ed)) (ras
el hdse 4 5 gl sallall Gl e e e 15 gt e 19 s e
(el SEaY) GEY) ioe IS 38k 23 ) deasill @ coanl) g gl dags aa,
e Al Janag cdpe el cBlsaill ¢ elaa¥) ladall cilelaid) gydld) e dupuall
Ulaol 3B o) e gl pan of ) deasil) &5 4l Ll o)) g g Uaill paa B B350
L Ll ity L cueLaa¥) cBlgailly ¢ e laa¥) pledal)l cile i) bl e dupall
Al Jaeas ¢ Sleil Slgaay|

Gl (b (e Lagil ) bl dae Gnpiall (el Cpibulad) Aol uhs Cuald
Disa ol e g Usill aas 58 3ay .NARDL s ARDL 23sai sy zracs Lo 529 J5Y)
Aglall ) ana B S A dal e el 138 alasi) @3 lal) Aol Ul e dusS
ARDL adsai o olaeWl elldy can)ll e glhdll pas & dealall il 4yl
735 NARDL 7 3sai 238 Losd ¢(ARDL 3503 e ol alai] 4y ol Lol ailge Casss .NARDL 5
Aaball Jae Gupsiall Gn Ja¥) gl &3l5s ADle aags 43 Cun cLabial) Alginag Ll 4 gike
f daly ppeadl) JaY) A dealall PV o o el Ja) 8 3D i of g
gLl aaa 8 dasall levaalls Lhe 500 Gagyeal) Llal) calyls L ighall Ja¥) b dspaas
coee e g Ul aan 8 AL leralls L) i Las ¢ el e
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dalad) dailal)

callall lalea) raen (o AS i)l ilaall (o) oyl e g Uadll asag lie) (Sa
02 o Alad allall Jgo IS o el e g il pas iy cacia) Sl luhal) sy 35 Cua
AL G ol (e Gty 38 ) danag ¢ ladll 138 ailad s dasll G Lawg pallal)

Losale Lol V) e panll e g Uadll iyt Aia Jss cofinldl el (8 sl cadll o2,
Aabaidll LY 2la Wia o LIS hadsy odll ali g LaliY) claagll e IS ail o aaias
Aacills ey e o dalial) ) 2L pd Sl QL) e il (iain 13 (galiai) dabiall
o LA Badeies 8IS g )l e g Uadl) jlamily jselh 8 chealas cady A il
Sile U] cduyall it Lad . AT M alal (e HLEEV g jselall 8 lgiaalios da )0y lginnds Ean
casilly LY ) 8aUall 0dgy ad ) alsall pal AulaY) cilehaY) cilaiads e laa¥) lacal
Slo Aanl) Zalai®Y) clasgll 858 axeq Aladly Lal Ll e laay) cdbsaall ) ALyl
e gl ) Ao Aol B daaills Wl deall Gow 8 dsasall deall (e Glaiiad
dcgyia sl gl Jae o Jguanll o oSa ol gl a3 @iaT) Gasd adk 4l a2 can)l
e dula ax JBT A 0 V) sl el adl e ad) Sl e sag ¢ anl) g il G alal
Ailall Cllda LalS Lans 2355 3 el 88K canssll pae g Uadl) B9 jaen yguct (s (53] Bansal
e ol Lualliy cdealys a5 Clabiw dgag e Alls By ¢ puanll Y JBal oo e a3l
paleail ) (535 caesl) e g Ul Ll (il o3 aal (saa] ien ally (Aslad) claly)
Glawgall aegi o bl (Say Lo sa5 cdalal) &gl (8 Js adle cofy Lo &l ClalY)
gUs)li ()5 (san] Bea )l i ) sldl) Ll cilesssally AU Aariall dalad) lasally
Aonadl lliiad i) (8 eyl e SLaBV) dejug Aig e ply oon o)l e g ladl) aas
Gun e Gual Liad 05S y Gall Cun e padsl dond opigis (B Ll e el law allg)
zla o LS dpanl) Lol ) claagl) cilagine dacdlis e Wl 55 duagl oda of V) cBasall
(Weal) Leale) f (hhas) Leabesih zsn &) o) caesl) e g Uadll 3 Adadll) laiBY) sl
gl A eyl gl & ddailil) alai®¥) Clasgll (e (am paly 23gy canl) g Uadl)
oo Sl zlat e e el e Laliall ol adaall o dale gyl < ol (el e
DBY) 8 Aalall agaslie elisl e A1 Gagie ) 525 B G Y1 sag ¢ anl oyl
-l ) Laliall dyace )l

& BN el e B daed) Doy e Asallad) Glon) 8 Jadil) lead (mliil aale sl
redly clgia dalall dalag iBall & dalad) d5lsall Claly) e ad )l Jal (e Dol 33)) U<
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Lt (Sang e aaall 1380 o LAdg ) Dlall iyl e dalal) Al slaiel it daf o
O Aua DU ALYl el e g Uadl) duy —elsw aa e (giallly cllaldl ) o)
Gl pe Sl o 45)iy dligge (Sse 23 AiS)a agh cdailiad md cdeaa
o Aalad) Al elge alioSe ad Gl (B (sl Anpe o(-ne Dol (AgilE chaelanl cdpalasl)

s ol (galiandy) Llaal) & dalaaid) Glassl)

aghall ) Ll panys 1385 calgad) Ganaal (s (e iing caanpl e g Ul a0 )
OSar STy AihlA (5als damia bt (e Enaal) (K Y ail Jaall (Sang 5alall s3a L)
(oubidly Sl g elin¥) ogala@®) Shadl Wy 1y (sl o3a Adsien du)o Jadk
L lal) dahyal) o)) L anl&l ale Giny (gl 8 daudadll dngial) ol ARyl laasd (500 (e (3R
s L Wl el e gl o 5S5 D) Ll Gans ) ASLRYL (3 llall o3g]
o3 3 gl D ¢ jalill il A ghea (520 Auhpal 58 e cileiY 1 28T (S aiag il il
3gd doaleal do3f 878 & Al Ao o) 34T 4l daa gl ccbaleai®¥) aaf 3 syl e o Uadl aas
N Dausdt A5al 038 el o ol L 53all (e s pail 134 381 (s eV
Al Al s ) Aol o3 aads . Jalailly dushalls ¢ gamsall 138 culglin il e alaeYl
Jiatiy ¢ V) tipilage e 5aY) 138 23 a8 Lo dial) aldl) by b e slaeYl
~1994 55l P il & el e gladl) aan i 8 MIMIC dagie Jlesial b
Alall @l aas o el e g Uil pan il Al b el (Al ds ) LS <2020
b Ladg Al Al e (J6Y) Al yall il e slaae W @lldg eyl 55 ol 8 dagyual
bl L) cliags ) o) af
Lahal) il o

Aadatl) Ayl iling bl Ayl il acey Cpnacd ) Aushall sda il acdi

Al Al pals

Ol s o eyl e g Ul Qalaally dudyally Jolis (silly «gpbatll cailal) b

tob o ) deagil 5 ale S8 eyl e g Uaall oyl Aushyl) il il cAaslad) calad g
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dalad) dailal)

g il g smgn il Ay Jol yiiay 1972 diw Lt Jon Joal) i€l 5 o o ¥
all 138 Jon AT Al CalaSuuly Cand) b conté Liad lly cJRise gaiaseS o)l e
il XS g pumsall 138 (o cilgn alglin (AT il Lt Auahyall 038 Y calaiBY) (ye (aalal
."Charl Nisbet" s <" Philip Cagan" «'Kieth Hart" : ;e S

On Op enl) e g Ul Ciupad Lfha il cdaball 038 (e Gaw e ) HLEY) G LSV
peelie COAL il Gu sals clils chaal Al gl e E cllud A @l
28 A asla®y) AadsY) degaad’ Al o el g g Ul Caupen oSa Sy aag cagihilig
oLl alas ) Loanad) B s Lija of LASIaLEAY SUAS Al cbija of LIS dilea b Jgaa
duaitall cllaled) Wasas ) dag pall Lgiliu) ated dld o Buae OS5 A ol (galaiBy)
Gaind Cangy s ol iland ity dalis S 58 Gyl 138 asgie (b abeai®Y) AadiVl s geniall g
tdaag ol

o 53l o)z Ao 5l Cun e el pand) jra iy dale el g plhadl) paw Y
S0l d) 3 lgall e alae) (Al e alaaidy) clasgll bkl o 2054l AL ¢ Jusdal
¢Jandl (il alanily (Adladly daal) Clehals bl ane ¢adl] Guaiiall (sSal (g5ine
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MIMIC Model

Observed Variables F C EXP ID TAX S S S T Unem M1/M2 GDP PC L F P
Sample Size 27

Correlation Matrix

1

0.763 1

-0.031 -0.481 1

-0.502 -0.809 0.603 1

0.603 0.873 -0.548 -0.821 1

-0.241 -0.457 0.262 0.548 -0.716 1

-0.74 -0.918 0.542 0.866 -0.949 0.573 1

0.778 0.748 -0.263 -0.586 0.581 -0.111 -0.707 1
Latent Variable SE

Relationships

M1/M2 = 1*SE

GDP _PC = SE

L F P = SE

SE = F C EXP ID TAX S S S T Unem

Path Diagram

End of Problem

Sample Size = 277

MIMIC Model



Correlation Matrix

M1 /M2 GDP_PC L F P F C EXP ID TAX s S S T Unem
M1/M2 1.00
GDP_PC 0.57 1.00
L F P -0.11 ~0.71 1.00
F C EXP -0.24 ~0.74 0.78 1.00
1D TAX -0.46 ~0.92 0.75 0.76 1.00
s s 0.26 0.54 ~0.26 ~0.03 ~0.48 1.00
S T 0.55 0.87 ~0.59 ~0.50 -0.81 0.60 1.00
Unem -0.72 ~0.95 0.58 0.60 0.87 -0.55 ~0.82 1.00

MIMIC Model
Number of Iterations = 31
LISREL Estimates (Maximum Likelihood)

Measurement Equations

M1/M2 = 0.64*SE, Errorvar.= 0.59 , R? = 0.41

(0.16)
3.78
GDP PC = 1.00*SE, Errorvar.= 0.080 , R* = 0.92
(0.22) (0.030)
4.34 2.62
LFP= - 0.67*SE, Errorvar.= 0.56 , R? = 0.44
(0.20) (0.15)
-3.34 3.78
Structural Equations
SE = - 0.35*F C EXP + 0.051*ID TAX + 0.11*S S + 0.22*S T - 0.58*Unem, Errorvar.= -0.055 , R* = 1.05
(0.094) (0.087) (0.049) (0.075) (0.14) (0.033)
-3.69 0.59 2.14 2.98 -4.09 -1.67

Correlation Matrix of Independent Variables

F C_EXP ID TAX S s S T Unem



F C_EXP

ID TAX

Unem

.50
.22)
.29
.60
.23)
.63

(0.28)
3.61
-0.48
(0.22)
-2.21
-0.81
(0.25)
-3.21
0.87
(0.26)
3.35

1.00
(0.28)
3.61
0.60
(0.23)
2.63
-0.55
(0.22)
-2.45

1.00
(0.28)
3.61

-0.82
(0.25)
-3.24

Covariance Matrix of Latent Variables

F C_EXP

1.00
0.76
-0.03
-0.50
0.60

ID TAX

1.00
-0.48
-0.81

0.87

1.00
0.60
-0.55

Goodness of Fit Statistics

Degrees of Freedom = 10

Minimum Fit Function Chi-Square = 34.10
Normal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (
90 Percent Confidence Interval for NCP =

Minimum Fit Function Value =

Population Discrepancy Function Value

90 Percent Confidence Interval for FO =

(P
NCP
(8
1.3

(F
(0

1.00
(0.28)
3.61

1.00
-0.82

= 0.00018)

32.03 (P
) =

.59 ;
1

0) =
.33

22.03

0.85
1.606)

1.00

0.00040)

43.08)



Root Mean Square Error of Approximation (RMSEA) = 0.29

90 Percent Confidence Interval for RMSEA = (0.18 ; 0.41)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00081
Expected Cross-Validation Index (ECVI) = 3.23
90 Percent Confidence Interval for ECVI = (2.71 ; 4.04)

ECVI for Saturated Model = 2.77
ECVI for Independence Model = 12.04

Chi-Square for Independence Model with 28 Degrees of Freedom = 297.00
Independence AIC = 313.00
Model AIC = 84.03
Saturated AIC = 72.00
Independence CAIC = 331.37
Model CAIC = 143.73
Saturated CAIC = 154.65

Normed Fit Index (NFI) = 0.89
Non-Normed Fit Index (NNFI) = 0.75
Parsimony Normed Fit Index (PNFI) = 0.32
Comparative Fit Index (CFI) = 0.91
Incremental Fit Index (IFI) = 0.92
Relative Fit Index (RFI) = 0.68
Critical N (CN) = 18.70
Root Mean Square Residual (RMR) = 0.093
Standardized RMR = 0.093
Goodness of Fit Index (GFI) = 0.76
Adjusted Goodness of Fit Index (AGFI) 0.15
Parsimony Goodness of Fit Index (PGFI) = 0.21

The Modification Indices Suggest to Add an Error Covariance

Between and Decrease in Chi-Square New Estimate
LFP M1/M2 8.1 0.32
Unem M1/M2 10.6 -0.16

Time used: 0.031 Seconds
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The following lines were read from file C:\Users\Ahm Ami Zed\Desktop\Desktop\ Lisrel output Model 2.spj:

MIMIC Model

Observed Variables Inf VTA S S S T Unem M1/M2 GDP PC Emp R
Sample Size 27

Correlation Matrix

1

0.562 1

-0.031 0.601 1

-0.502 0.238 0.603 1

0.578 0.283 -0.287 -0.398 1

-0.241 0.359 0.262 0.548 0.217 1

-0.74 0.071 0.542 0.866 -0.508 0.573 1

0.778 0.34 -0.263 -0.586 0.639 -0.111 -0.707 1

Latent Variable SE
Relationships

M1/M2 = 1*SE

GDP_PC = SE

Emp R = SE

SE = Inf VTIA S S S T Unem
Path Diagram

End of Problem

Sample Size = 277

MIMIC Model



Correlation Matrix

Correlation Matrix of Independent Variables

M1 /M2 GDP_PC Emp R Inf VTA S S S T Unem
M1/M2 1.00
GDP_ PC 0.57 1.00
Emp R -0.11 -0.71 1.00
Inf -0.24 -0.74 0.78 1.00
VTA 0.36 0.07 0.34 0.56 1.00
S S 0.26 0.54 -0.26 -0.03 0.60 1.00
S T 0.55 0.87 -0.59 -0.50 0.24 0.60 1.00
Unem 0.22 -0.51 0.64 0.58 0.28 -0.29 -0.40 1.00
MIMIC Model
Number of Iterations = 58
LISREL Estimates (Maximum Likelihood)
Measurement Equations
M1/M2 = 1.00*SE, Errorvar.= 0.69 , R? = 0.31
(0.19)
3.58
GDP PC = 0.12*SE, Errorvar.= 0.028 , R* = 0.97
(0.52) (0.039)
3.39 0.72
Emp R = - 0.43*SE, Errorvar.= 0.48 , R? = 0.52
(0.45) (0.14)
-2.87 3.55
Structural Equations
SE = 0.03*Inf + 0.14*VTA + 0.49*Ss S + 0.22*S T - 0.77*Unem, Errorvar.= 0.0096, R*? = 0.97
(0.14) (0.084) (0.048) (0.071) (0.036) (0.013)
3.17 2.55 1.04 2.59 -0.054 0.71



Inf 1.00
(0.28)
3.61
VTA 0.56 1.00
(0.22) (0.28)
2.50 3.61
S S -0.03 0.60 1.00
(0.20) (0.23) (0.28)
-0.16 2.63 3.61
S T -0.50 0.24 0.60 1.00
(0.22) (0.20) (0.23) (0.28)
-2.29 1.18 2.63 3.61
Unem 0.58 0.28 -0.29 -0.40 1.00
(0.23) (0.20) (0.20) (0.21) (0.28)
2.55 1.39 -1.41 -1.89 3.61

Covariance Matrix of Latent Variables

SE Inf VTA S s S T Unem
SE 0.31
Inf -0.42 1.00
VTA 0.04 0.56 1.00
S_S 0.30 -0.03 0.60 1.00
S T 0.49 -0.50 0.24 0.60 1.00
Unem -0.29 0.58 0.28 -0.29 -0.40 1.00

Goodness of Fit Statistics

Degrees of Freedom = 10
Minimum Fit Function Chi-Square 28.47 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 33.00 (P = 0.00027)
Estimated Non-centrality Parameter (NCP) = 23.00

90 Percent Confidence Interval for NCP = (9.25 ; 44.34)
Minimum Fit Function Value = 1.48
Population Discrepancy Function Value (F0) = 0.88

90 Percent Confidence Interval for FO = (0.36 ; 1.71)



Root Mean Square Error of Approximation (RMSEA) = 0.30

90 Percent Confidence Interval for RMSEA = (0.19 ; 0.41)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00057
Expected Cross-Validation Index (ECVI) = 3.27
90 Percent Confidence Interval for ECVI = (2.74 ; 4.09)

ECVI for Saturated Model = 2.77
ECVI for Independence Model = 7.46

Chi-Square for Independence Model with 28 Degrees of Freedom = 177.97
Independence AIC = 193.97
Model AIC = 85.00
Saturated AIC = 72.00
Independence CAIC = 212.33
Model CAIC = 144.69
Saturated CAIC = 154.65

Normed Fit Index (NFI) = 0.78
Non-Normed Fit Index (NNFI) = 0.47
Parsimony Normed Fit Index (PNFI) = 0.28
Comparative Fit Index (CFI) = 0.81
Incremental Fit Index (IFI) = 0.83
Relative Fit Index (RFI) = 0.39
Critical N (CN) = 16.69
Root Mean Square Residual (RMR) = 0.15
Standardized RMR = 0.15
Goodness of Fit Index (GFI) = 0.76
Adjusted Goodness of Fit Index (AGFI) 0.13
Parsimony Goodness of Fit Index (PGFI) = 0.21

Time used: 0.031 Seconds
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The following lines were read from file C:\Users\Ahm Ami Zed\Desktop\Desktop\Lisrel output Model 3.spj:

MIMIC Model

Observed Variables Inf VTA S S P R Unem M1/M2 Growth R L F P
Sample Size 27

Correlation Matrix

1

0.894 1

-0.031 -0.039 1

-0.502 -0.533 0.603 1

0.578 0.561 -0.287 -0.398 1

-0.241 -0.283 0.262 0.548 0.217 1

-0.74 -0.711 0.542 0.866 -0.508 0.573 1

0.778 0.708 -0.263 -0.586 0.639 -0.111 -0.707 1
Latent Variable SE

Relationships

M1/M2 = 1*SE

Growth R = SE

L F P = SE

SE = Inf VIA S S P R Unem

Path Diagram

End of Problem

Sample Size = 27



MIMIC Model
Correlation Matrix

M1/M2 Growth R LFP Inf VTA
M1/M2 1.00
Growth R 0.57 1.00
LFP -0.11 -0.71 1.00
Inf -0.24 -0.74 0.78 1.00
VTA -0.28 -0.71 0.71 0.89 1.00
S S 0.26 0.54 -0.26 -0.03 -0.04
P R 0.55 0.87 -0.59 -0.50 -0.53
Unem 0.22 -0.51 0.64 0.58 0.56

MIMIC Model
Number of Iterations = 24
LISREL Estimates (Maximum Likelihood)
Measurement Equations
M1/M2 = 1.00*SE, Errorvar.= 0.76 , R? = 0.24
(0.21)

3.59

Growth R = 0.22*SE, Errorvar.= 0.084 , R? = 0.92

(0.69) (0.049)
2.82 1.71
LFP= - 0.54*SE, Errorvar.= 0.42 , R? = 0.58
(0.60) (0.12)

-2.58 3.50

1.00
0.60
-0.29

1.00
-0.40

1.

00

Unem



Structural Equations

SE = 0.02*Inf + 0.14*VTA + 0.53*S S + 0.11*P R - 0.87*Unem, Errorvar.= 0.0019, R* = 0.99
(0.11) (0.067) (0.061) (0.091) (0.039)
(0.011)
2.35 0.39 2.10 2.48 - 0.77
-0.17
Correlation Matrix of Independent Variables
Inf VTA S S P R Unem
Inf 1.00
(0.28)
3.61
VTA 0.89 1.00
(0.26) (0.28)
3.40 3.61
S S -0.03 -0.04 1.00
(0.20) (0.20) (0.28)
-0.16 -0.20 3.61
P R -0.50 -0.53 0.60 1.00
(0.22) (0.22) (0.23) (0.28)
-2.29 -2.40 2.63 3.61
Unem 0.58 0.56 -0.29 -0.40 1.00
(0.23) (0.22) (0.20) (0.21) (0.28)
2.55 2.49 -1.41 -1.89 3.61
Covariance Matrix of Latent Variables
SE Inf VTA S S P R Unem
SE 0.24
Inf -0.39 1.00
VTA -0.37 0.89 1.00
S S 0.27 -0.03 -0.04 1.00
PR 0.44 -0.50 -0.53 0.60 1.00

Unem -0.26 0.58 0.56 -0.29 -0.40 1.00



Goodness of Fit Statistics

Degrees of Freedom = 10
Minimum Fit Function Chi-Square 35.78 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 30.35 (P = 0.00075)

Estimated Non-centrality Parameter (NCP) = 20.35
90 Percent Confidence Interval for NCP = (7.45 ; 40.87)
Minimum Fit Function Value = 1.38
Population Discrepancy Function Value (F0) = 0.78
90 Percent Confidence Interval for FO = (0.29 ; 1.57)
Root Mean Square Error of Approximation (RMSEA) = 0.28
90 Percent Confidence Interval for RMSEA = (0.17 ; 0.40)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.0015
Expected Cross-Validation Index (ECVI) = 3.17
90 Percent Confidence Interval for ECVI = (2.67 ; 3.96)

ECVI for Saturated Model = 2.77
ECVI for Independence Model = 8.88
Chi-Square for Independence Model with 28 Degrees of Freedom = 214.97
Independence AIC = 230.97
Model AIC = 82.35
Saturated AIC = 72.00
Independence CAIC = 249.34
Model CAIC = 142.04
Saturated CAIC = 154.65

Normed Fit Index (NFI) = 0.83
Non—-Normed Fit Index (NNFI) = 0.61
Parsimony Normed Fit Index (PNFI) = 0.30
Comparative Fit Index (CFI) = 0.86
Incremental Fit Index (IFI) = 0.87
Relative Fit Index (RFI) = 0.53
Critical N (CN) = 17.87

Root Mean Square Residual (RMR) = 0.12
Standardized RMR = 0.12
Goodness of Fit Index (GFI) = 0.77
Adjusted Goodness of Fit Index (AGFI) 0.19
Parsimony Goodness of Fit Index (PGFI) = 0.22

Time used: 0.016 Seconds
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The following lines were read from file C:\Users\Ahm Ami Zed\Desktop\Desktop\Lisrel output Model 4.spj:
MIMIC Model
Observed Variables Inf ID Tax S S P_R Unem M1/M2 Growth R Em R
Sample Size 27
Correlation Matrix
1
-0.84 1
-0.031 -0.39 1
-0.502 0.107 0.603 1
0.578 -0.307 -0.287 -0.398 1
-0.241 0.053 0.262 0.548 0.217 1
-0.74 0.345 0.542 0.866 -0.508 0.573 1
0.778 -0.495 -0.263 -0.586 0.639 -0.111 -0.707 1
Latent Variable SE
Relationships
M1/M2 = 1*SE
Growth R = SE
Em R = SE
SE = Inf ID Tax S S P R Unem
Path Diagram
End of Problem

Sample Size = 277



MIMIC Model
Correlation Matrix

M1/M2 Growth R Em R Inf ID Tax S S
P R Unem
M1 /M2 1.00
Growth R 0.57 1.00
Em R -0.11 -0.71 1.00
Inf -0.24 -0.74 0.78 1.00
ID Tax 0.05 0.34 -0.49 -0.84 1.00
S S 0.26 0.54 -0.26 -0.03 -0.39
1.00
PR 0.55 0.87 -0.59 -0.50 0.11
0.60 1.00
Unem 0.22 -0.51 0.64 0.58 -0.31
-0.29 -0.40 1.00
MIMIC Model
Number of Iterations = 42
LISREL Estimates (Maximum Likelihood)
Measurement Equations
M1/M2 = 1.00*SE, Errorvar.= 0.78 , R? = 0.22
(0.22)
3.63
Growth R = 2.03*SE, Errorvar.= 0.11 , R? 0.89
(0.706) (0.048)
2.68 2.19
Em R = - 1.66*SE, Errorvar.= 0.40 , R? 0.60
(0.66) (0.11)
-2.50 3.54
Structural Equations
SE = - 0.11*Inf + 0.29*ID Tax + 0.19*S S + 0.05*P R + 0.02*Unem, Errorvar.= -0.0052, R? = 1.02
(0.19) (0.10) (0.049) (0.080) (0.038) (0.010)
-2.43 1.72 1.44 2.34 1.20 -



Correlation Matrix of Independent Variables

Inf

Unem

.84

1.00
(0.28)
3.61
-0.39
(0.21)
-1.85
0.11
(0.20)
0.54
-0.31
(0.21)
-1.50

1.00
(0.28)
3.61
0.60
(0.23)
2.63
-0.29
(0.20)
-1.41

1.00
(0.28)
3.61
-0.40
(0.21)
-1.89

Covariance Matrix of Latent Variables

SE

SE 0.22

Inf -0.38

ID Tax 0

S S 0.25

PR 0.42
Unem -0.26

1.00
-0.39
0.11
-0.31

1.00
0.60
-0.29

Unem
1.00
(0.28)
3.61
P Unem
1.00
-0.40 1.00



Goodness of Fit Statistics
Degrees of Freedom = 10
Minimum Fit Function Chi-Square = 25.68 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 29.88 (P = 0.00090)
Estimated Non-centrality Parameter (NCP) = 19.88
90 Percent Confidence Interval for NCP = (7.13 ; 40.24)

Minimum Fit Function Value = 1.37
Population Discrepancy Function Value (F0) = 0.76
90 Percent Confidence Interval for FO = (0.27 ; 1.55)
Root Mean Square Error of Approximation (RMSEA) = 0.28
90 Percent Confidence Interval for RMSEA = (0.17 ; 0.39)

P-Value for Test of Close Fit (RMSEA < 0.05) = 0.0017
Expected Cross-Validation Index (ECVI) = 3.15
90 Percent Confidence Interval for ECVI = (2.66 ; 3.93)

ECVI for Saturated Model = 2.77
ECVI for Independence Model = 7.73
Chi-Square for Independence Model with 28 Degrees of Freedom = 184.91
Independence AIC = 200.91
Model AIC = 81.88
Saturated AIC = 72.00
Independence CAIC = 219.28
Model CAIC = 141.57
Saturated CAIC = 154.65

Normed Fit Index (NFI) = 0.81
Non—-Normed Fit Index (NNFI) = 0.54
Parsimony Normed Fit Index (PNFI) = 0.29
Comparative Fit Index (CFI) = 0.84
Incremental Fit Index (IFI) = 0.85
Relative Fit Index (RFI) = 0.46
Critical N (CN) = 17.91

Root Mean Square Residual (RMR) = 0.12

Standardized RMR = 0.12
Goodness of Fit Index (GFI) = 0.78
Adjusted Goodness of Fit Index (AGFI) =
Parsimony Goodness of Fit Index (PGFI) =

o O
NN
N O

Time used: 0.031 Seconds
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Dependent Variable: TAX_R

Method: ARDL

Date: 05/12/22 Time: 17:04

Sample (adjusted): 1994M03 2020M01

Included observations: 287 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): SE

Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(2, 1)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
TAX_R(-1) 1.861612 0.027748 67.09031 0.0000
TAX_R(-2) -0.869290 0.027297 -31.84508 0.0000

SE -0.640451 0.194742 -3.288710 0.0011

SE(-1) 1.059507 0.385376 2.749283 0.0064

SE(-2) -0.417353 0.198491 -2.102626 0.0364

C 0.158482 0.065616 2.415277 0.0164

R-squared 0.999158 Mean dependent var 28.69843

Adjusted R-squared 0.999143 S.D. dependent var 5.592132

S.E. of regression 0.163692 Akaike info criterion -0.760977

Sum squared resid 7.529409 Schwarz criterion -0.684472

Log likelihood 115.2002 Hannan-Quinn criter. -0.730315

F-statistic 66700.72 Durbin-Watson stat 1.935483
Prob(F-statistic) 0.000000

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



ARDL Long Run Form and Bounds Test
Dependent Variable: D(TAX_R)
Selected Model: ARDL(2, 1)

Case 2: Restricted Constant and No Trend

Date: 05/12/22 Time: 17:05
Sample: 1994M01 2020M01
Included observations: 287

Conditional Error Correction Regression

Std. Error t-Statistic Prob.

Variable Coefficient

C 0.158482
TAX_R(-1)* -0.007677
SE(-1) 0.001703
D(TAX_R(-1)) 0.869290
D(SE) -0.640451
D(SE(-1)) 0.417353

0.065616 2.415277 0.0164
0.002109 -3.640272 0.0003
0.001372 1.241308 0.2155
0.027297 31.84508 0.0000
0.194742 -3.288710 0.0011
0.198491 2.102626 0.0364

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Std. Error t-Statistic Prob.

Variable Coefficient
SE 0.221864
C 20.64281

0.179335 1.237146 0.2171
5.311279 3.886599 0.0001

EC = TAX_R - (0.2219*SE + 20.6428)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 4.665643 10% 3.02 3.51
k 1 5% 3.62 4.16
2.5% 4.18 4.79
1% 4.94 5.58
Finite Sample:

Actual Sample Size 287 n=80
10% 3.113 3.61
5% 3.74 4.303

1% 5.157 5.917

Jgaad) HLas)
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ARDL Error Correction Regression
Dependent Variable: D(TAX_R)

Selected Model: ARDL(2, 1)

Case 2: Restricted Constant and No Trend
Date: 05/12/22 Time: 17:05

Sample: 1994M01 2020MO01

Included observations: 287

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(TAX_R(-1)) 0.869290 0.026853 32.37202 0.0000
D(SE) -0.640451 0.192559 -3.326001 0.0010
D(SE(-1)) 0.417353 0.197662 2.111453 0.0356
CointEq(-1)* 0.007677 0.002045 3.754537 0.0002
R-squared 0.821466 Mean dependent var -0.007682
Adjusted R-squared 0.819573 S.D. dependent var 0.384005
S.E. of regression 0.163112 Akaike info criterion -0.774914
Sum squared resid 7.529409 Schwarz criterion -0.723911
Log likelihood 115.2002 Hannan-Quinn criter. -0.754473

Durbin-Watson stat 1.935483

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 4.665643 10% 3.02 3.51
k 1 5% 3.62 4.16

2.5% 4.18 4.79

1% 4.94 5.58




ARDL Long Run Form and Bounds Test
Dependent Variable: D( TAX_R))

Selected Model: ARDL(2, 1, 1)

Case 2: Restricted Constant and No Trend
Date: 05/07/22 Time: 18:16

Sample: 1994M01 2020M01

Included observations: 287

NARDL g sai

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.272114 0.083308 3.266376 0.0012
TAX_R (-1)* -0.010733 0.002456 -4.369645 0.0000
SE_POS(-1) -0.002506 0.006423 -0.390156 0.0967
SE_NEG(-1) 0.001492 0.001646 0.906704 0.0653
D(TAX_R (-1)) 0.814965 0.029576 27.55533 0.0000
D(SE_POS) 0.469642 0.189996 2.471853 0.0140
D(SE_NEG) -0.598996 0.106925 -5.601991 0.0000
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
SE_POS -0.233485 0.572091 -0.408126 0.0835
SE_NEG 0.139019 0.163719 0.849133 0.0465
C 25.35278 2.886894 8.782026 0.0000

EC = Tax_R - (-0.2335*SE_POS + 0.1390*SE_NEG + 25.3528)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 9.054876 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 413 5
Finite Sample:

Actual Sample Size 287 n=80
10% 2.713 3.453
5% 3.235 4.053
1% 4.358 5.393

Bounds Test agaadl jLaa)
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Breusch-Godfrey Serial Correlation LM Test gﬁ\yﬁ gs\ll\ Jala ) ladl

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

F-statistic 1.931799 Prob. F(2,278) 0.1468
Obs*R-squared 3.934004 Prob. Chi-Square(2) 0.1399
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/07/22 Time: 18:17
Sample: 1994M03 2020MO01
Included observations: 287
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
TAX_R (-1) -0.049405 0.038890 -1.270396 0.2050
TAX_R (-2) 0.048755 0.038526 1.265517 0.2067
SE_POS 0.088621 0.194662 0.455257 0.6493
SE_POS(-1) -0.086793 0.193349 -0.448892 0.6539
SE_NEG -0.095034 0.117028 -0.812061 0.4175
SE_NEG(-1) 0.095683 0.117270 0.815919 0.4152
C 0.007974 0.083165 0.095886 0.9237
RESID(-1) 0.111544 0.070158 1.589896 0.1130
RESID(-2) 0.098066 0.067816 1.446065 0.1493
R-squared 0.013707 Mean dependent var 1.07E-14
Adjusted R-squared -0.014675 S.D. dependent var 0.157934
S.E. of regression 0.159089 Akaike info criterion -0.807854
Sum squared resid 7.035957 Schwarz criterion -0.693096
Log likelihood 124.9270 Hannan-Quinn criter. -0.761861
F-statistic 0.482950 Durbin-Watson stat 1.992857
Prob(F-statistic) 0.867939
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Heteroskedasticity Test: ARCH

F-statistic 0.010827 Prob. F(2,282) 0.9892
Obs*R-squared 0.021883 Prob. Chi-Square(2) 0.9891

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 05/07/22 Time: 18:17

Sample (adjusted): 1994M05 2020M01
Included observations: 285 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.025338 0.008882 2.852808 0.0047
RESID2(-1) -0.005451 0.059548 -0.091536 0.9271
RESID*2(-2) -0.006891 0.059548 -0.115715 0.9080
R-squared 0.000077 Mean dependent var 0.025029
Adjusted R-squared -0.007015 S.D. dependent var 0.145127
S.E. of regression 0.145635 Akaike info criterion -1.004952
Sum squared resid 5.981117 Schwarz criterion -0.966505
Log likelihood 146.2057 Hannan-Quinn criter. -0.989540
F-statistic 0.010827 Durbin-Watson stat 2.000114

Prob(F-statistic) 0.989231




Jarque-Bera Test Alsll auhll 2l i)

140
Series: Residuals
120 Sample 1994M03 2018M01
Observations 287
100
80 Mea'n 1.07e-14
Median 0.008867
60 Maximum 1.397821
Minimum -0.976739
40 Std. Dew. 0.157934
Skewness 0.635497
20 Kurtosis  34.74050
(O —— —_— l——__ —
-1.0 -0.5 0.0 0.5 1.0 Jarque-Bera 12066.86
Probability 0.000000
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Ramsey RESET Test

Equation: NARDL_SE

Omitted Variables: Powers of fitted values from 2 to 3

Specification: TAX_R TAX_R (-1) TAX_R (-2) SE_POS SE_POS(-1)
SE_NEG SE_NEG(-1) C

Value df Probability
F-statistic 1.802101 (2, 278) 0.1669
Likelihood ratio 3.696971 2 0.1575
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 0.091303 2 0.045652
Restricted SSR 7.133742 280 0.025478
Unrestricted SSR 7.042438 278 0.025333
LR test summary:
Value
Restricted LogL 122.9464
Unrestricted LogL 124.7949
Unrestricted Test Equation:
Dependent Variable: TAX_R
Method: Least Squares
Date: 05/07/22 Time: 18:18
Sample: 1994M03 2020MO01
Included observations: 287
Variable Coefficient Std. Error t-Statistic Prob.
TAX_R (-1) 2.332541 0.328806 7.093979 0.0000
TAX_R (-2) -1.051723 0.151865 -6.925385 0.0000
SE_POS 0.574915 0.203986 2.818406 0.0052
SE_POS(-1) -0.580097 0.204006 -2.843536 0.0048
SE_NEG -0.811628 0.165440 -4.905887 0.0000
SE_NEG(-1) 0.814116 0.165456 4.920439 0.0000
C -2.333429 1.685337 -1.384547 0.1673
FITTED"2 -0.010407 0.006123 -1.699460 0.0904
FITTED"3 0.000119 6.78E-05 1.755539 0.0803
R-squared 0.999213 Mean dependent var 28.69843
Adjusted R-squared 0.999190 S.D. dependent var 5.592132
S.E. of regression 0.159162 Akaike info criterion -0.806933
Sum squared resid 7.042438 Schwarz criterion -0.692176
Log likelihood 124.7949 Hannan-Quinn criter. -0.760940
F-statistic 44097.15 Durbin-Watson stat 1.883038

Prob(F-statistic) 0.000000




60

40

20

96

98

00

02

—— CUSUM

CUSUMSQ 5 CUSUM g 3paill ISigll i) L3l

04 06 08 10 12 14 16

5% Significance



Wald Test:
Equation: LRFORM

wailly Jashal) (a3 Sl pxe L)

Test Statistic Value df Probability
t-statistic -2.499942 280 0.0130
F-statistic 6.249712 (1, 280) 0.0130
Chi-square 6.249712 1 0.0124
Null Hypothesis: C(3) = C(4)
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(3)-C(4) -0.472148 0.188864
Restrictions are linear in coefficients.

wadll Ja¥) A Jilal) axe s
Wald Test:
Equation: LRFORM
Test Statistic Value df Probability
t-statistic 4.228512 280 0.0000
F-statistic 17.88031 (1, 280) 0.0000
Chi-square 17.88031 1 0.0000
Null Hypothesis: C(6) = C(7)
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(6) - C(7) 1.068638 0.252722

Restrictions are linear in coefficients.



ARDL Long Run Form and Bounds Test
Dependent Variable: D( TAX_R))

Selected Model: ARDL(2, 1, 1)

Case 2: Restricted Constant and No Trend
Date: 05/07/22 Time: 18:19

Sample: 1994M01 2020M01

Included observations: 287

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.272114 0.083308 3.266376 0.0012
TAX_R (-1)* -0.010733 0.002456 -4.369645 0.0000
SE_POS(-1) -0.002506 0.006423 -0.390156 0.6967
SE_NEG(-1) 0.001492 0.001646 0.906704 0.3653
D(TAX_R (-1)) 0.814965 0.029576 27.55533 0.0000
D(SE_POS) 0.469642 0.189996 2.471853 0.0140
D(SE_NEG) -0.598996 0.106925 -5.601991 0.0000
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
SE_POS -0.233485 0.572091 -0.408126 0.6835
SE_NEG 0.139019 0.163719 0.849133 0.3965
C 25.35278 2.886894 8.782026 0.0000
EC = TAX_R -(-0.2335*SE_POS + 0.1390*SE_NEG + 25.3528)
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 9.054876 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5
Finite Sample:
Actual Sample Size 287 n=80
10% 2.713 3.453
5% 3.235 4.053
1% 4.358 5.393

Jashall Ja) B Aaijlsil) ABDlal) yas
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ARDL Error Correction Regression
Dependent Variable: D( TAX_R)

Selected Model: ARDL(2, 1, 1)

Case 2: Restricted Constant and No Trend
Date: 05/07/22 Time: 18:20

Sample: 1994M01 2020M01

Included observations: 287

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D( TAX_R (-1)) 0.814965 0.027846 29.26714 0.0000
D(SE_POS) 0.469642 0.147082 3.193059 0.0016
D(SE_NEG) -0.598996 0.099579 -6.015299 0.0000
CointEq(-1)* -0.010733 0.001774 -6.050419 0.0000
R-squared 0.830848 Mean dependent var -0.007682
Adjusted R-squared 0.829055 S.D. dependent var 0.384005
S.E. of regression 0.158769 Akaike info criterion -0.828895
Sum squared resid 7.133742 Schwarz criterion -0.777891
Log likelihood 122.9464 Hannan-Quinn criter. -0.808453
Durbin-Watson stat 1.862572

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
F-statistic 9.054876 10% 2.63 3.35
k 2 5% 3.1 3.87

2.5% 3.55 4.38

1% 4.13 5
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Abstract:

The focus of this study is twofold. The first objective is to estimate the volume of the
Algerian informal economy using MIMIC approach, and the second objective seeks to
discover the impact of the informal economy estimated in the first stage on the tax revenues,
during from 1994 to 2020 using ARDL and NARDL models. In addition to the estimation of
the informal economy size, the present dissertation is concluded to a positive impact performed
by indirect tax, social security contribution and social transfers on the informal sector's size.
Yet, a negative impact is performed by final consumption expenditure and unemployment rate;
meanwhile, the informal sector negatively affects the labour force participation rate, and it
positively affects GDP per capita and M1/M2. Moreover, ARDL model could not explain the
relationship between the size of the informal sector and tax revenues, while the NARDL model
shows a negative reaction of tax revenues toward the positive shocks of the informal sector,
and a positive reaction by the negative ones on the same variable.

Résumé:

Cette ¢étude a un double objectif, le premier est d’estimer la taille de 1'économie
informelle en Algérie en utilisant I'approche MIMIC, le second, est de découvrir 1'impact de
I'économie informelle estimé sur les recettes fiscales, au cours de la période 1994-2020 en
utilisant des modeles ARDL et NARDL. Apres I'estimation de la taille de 1'économie
informelle, cette étude a montré un impact positif effectué¢ par les impots indirects, les
cotisations de sécurité sociale et les transferts sociaux sur la taille du secteur informel,
cependant un impact négatif est effectué par les dépenses de consommation finale et le
chomage. D'autre part, le secteur informel affecte négativement le taux d'activité et
positivement le PIB par habitant et M1/M2. Le modé¢le ARDL n'a pas pu expliquer la relation
entre la taille du secteur informel et les recettes fiscales, tandis que le modele NARDL a montré
un effet négatif des recettes fiscales aux chocs positifs du secteur informel et une réaction
positive aux chocs négatifs.




