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Estimating the size of underground economy in Palestine

Prepared by: Wael Subhi Abdulhamed Al- Azzeh

Supervisor: Dr .Ibrahim Awad

Abstract:

This Study aims to estimate the size of underground economy in Palestine from
(2008-2017) and identify underground economy and economic development and
how they relate to each other. It also aim to make recommendations that will assist
the Palestinian government and decision makers in making suitable economic and
political decisions that will address the underground economy and achieve the
economic development.

To archive the goals of the study, the empirical methodology was used. For this
reason, needed data was collected for the model of this study (The Palestinian
Central Bureau of Statistics (PCPS) and Palestinian Monetary Fund) during the ten
years of study in quarterly. The sample size is 40 observation. The data was
statistically analyzed using the programme of (EViews) (Econometric Views)
after it had been collected. The study shows the following results and the most

significant ones are:

The increasing size of underground economy took place 2008 and 2010 to reach
26.8%. After that, it declined downwards until the end of 2017.During years, its
rate to GDP has been 18.37% and its average size has been (USD 518.7232)
million. According to this rate, the underground economy was fairly good
compared to its size and rate in the neighboring countries.

According to results, the highest rate of underground economy has been in the year
of 2010, which was estimated at 28.6% of GDP with sum of (USD 2676.227)
million. On the level of quarters, it has been the highest during the first quarter of
2010, which was estimated at 34.57% with sum of (USD 821.819) million. In 2017
has witnessed the least rate of GDP among all the years and the rate of
underground economy was estimated at 12.71% with sum of (USD 1732.628)
million. On the level of quarters, the fourth quarter of the year of 2017 was the
least in terms of rates and the rate in that quarter was estimated at 10.16%. The size



of underground economy during the first quarter of the year of 2008 was estimated
with sum of (USD 275.036) million.

The results showed that all the variables of the study model are statistically
significant except the variable of governmental salaries. This means that the money
the governmental employees receive does not contribute to the underground
economy and they hardly fulfill their basic needs. Regarding the expected signs,
the results had not lived up to expectations of study since they showed that the
increase in GDP per capita does not decrease the size of underground economy.

The study concluded with a set of recommendations and the most important ones
are that the Palestinian government should care for the sector of the underground
economy by conducting studies that show its economic benefit and future horizons.
Those studies are needed to provide the necessary data about this sector and to
easily facilitate monitoring it.The Palestinian government should prepare a
strategic plan so that it could put an end to the phenomena of underground
economy by designing policies and laws suiting the Palestinian context. It should
also seek to integrate this kind of economy in the formal sector instead of closing
it. This integration could be achieved through a clear plan. The government should
raise the awareness of the community about this issue by conducting raise
awareness campaigns through which it can urge people to necessarily adhere to
laws and regulations for the public interest. The tax policy should be reconsidered
since it negatively impacts the economic and social aspects .Reconsidering tax
policy will promote the status of underground economy and motivate citizens and
banks towards investment through savings deposits that positively impact the
economy and decrease the size of underground economy.
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Aghias lua &y Cise Al Clhiid) o al) Ll AlSGe Gasd dal g

Akl iyl s LY D el
:olsall aluall Bgial) JL53) 3.6.5

as hiva sl sl Alule laugie o Hloal dal ge saalgd) Zaell chlas) Hlasaul &

el Judladl zilas A bl g (gl Y|
:(Normality) Bls.ll ,andll ajgil) L) 3.6.5.1

alasiu) &3 ¢ xphall sl a5 (Residuals) el dluluie agys of sl Jal g
. (Jarque-Bera) jlaal
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:(VECM) hil) s 4aia 330 3.6.6

W et g asalll 13a of Cam oJushall Ja¥) 8 ilsl) Al ) Jseasll z3saill 138 aadiig
Joaxtl) llee o Jal) Al clysally Jal) spal sl Ga Seelall Lyl 43k
ashall Ja¥) 8 i)l ) Jseasl) Coagy @y (Adjustment)
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) Juadl)

AR oY) aaa il Agilan) LAY gl
Led e
Aglasy) claay) milis e
Coplaadd b 83 GLaBY) aan il e
ciluadl) Ll e

Al ilis (Bl o
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&3l Juaadl

1 4.1

Jpanll &5 il cililall Jlasy) Jlaill gt Gabaind S Juadll 138 Pla
(il @l Aaia (e Gially DY) o ey Leiilieg il Gl e s Lol
ol 138 e Cagially oplandd 8 aal) SLaBY) anal iy =g Al
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dilasyl ¢ Laay) i 4.2

Baa gl ia < Lad) 4.2.1

(Augmented Dickey-Fuller test-ADF) g sall JU8 — S a1 4.2.1.1

:(Phillips and perron) (P-P) &g m (uuld jLSal

1(4-1) Jsandl caus culS Al old GHLEAY) Jae anyy

~Ueld Jlasly ADF - (S Ul plasily saagl) s el @i 1(4.1) Jos
s Gl diey el ssia) die dpieil) cBluliial ¢S (andl PP g5

Augmented Dickey-Fuller s R e Tre

Test
Variable

1* * Diff

Level Difference Level 1> Difference

-1.164 -7.384 1104 [-7.337
Ln(CC/M2)

(0.680) (0.000) (0.705)  |(0.000)

-1.244 12465  |-5.453  |-33.879
Ln(1+(T/Y))

(0.644) (0.000) —1(0.000) " 1(0.000)

-5.753 -9.125 -6.465  |-22.198
Ln(W/Y)

(0.000) (0.000) (0.000) | (0.000)

0.252 10282 1.072 [-9.251
Ln®

(0.972) (0.000) (0.717)  |(0.000)

-5.606 -8.961 5803 |-13.254
Ln(SE)

(0.000) (0.000) (0.000) | (0.000)

-1.805 -8.777 1.609  |-9.007
Ln(GDPsc)

(0.373) (0.000) (0.469)  |(0.000)
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Gsial ie Bfine e Al cOlbiall e ol saagll i L) gl e LDy
%5 A2 e de Slldy JY) GAl an s lerses Sl (Level)iluluadl LY
) Al e Lol ddagye diel Judldl ol miy Ml )laall S 8 %l

(I (1) (Integrated of order 1)

:(Cointegration Test) & sidal) Jal<il) o i) 4.2.2
:(Engle-Granger Test) & idal) Jal<ill jadlja - Jad) JL84) 4.2.2.1

1(4.2) Jsaall b daumsall i) SLas¥) 1 o gy

daphy JaY) Al diad) Jelsal dbbed il Alaluie S il 1(4.2) Jsas

il dad
Phillips—Perron Test | Augmented  Dickey-Fuller Variable
Test
-3.081 —-3.033 | _laay) i
(0.036) (0.041) dilasy)
(Rasinall (55is)
=) oty | sl i m
CI(0) Cl(0) BUH|

Gsima) e Biiay ASle Aol Aulidia ol aihadad) Jlaa) & e By
Loe sangll dx dumpp iy s %1 5 %5 ANa s de &lld; (Level) LY

alll J8 e zsall Al 3sad i JaY) Jish it JalS5 agag e Jyy

:(Johanson Cointegration Test) (jswilasa jLid) 4.2.2.2
tosmilaga O A sy (4.3) Jsasdls
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Cosailasa Applay it Jalsal) sl wit 1(4.3) Jsoa

Trace) SN laa)
( )

| e | e daall Aedl|selas)  AeS| e dphall dumyl

sabll [ Ayl %5 (5 SloaY) | Jalsal il

Jsill o | 4y giadll (Critical Value) | Trace ) (r)<yuial)
Prob. (Statistic

u=dy | 0.0000 95.75366 161.7842 (r=0)

u=dy [ 0.0000 69.81889 101.9296 (r<1)

u=dy [ 0.0010 47.85613 63.24568 (r<2)

Jdsd | 0.1001 29.79707 27.06437 (r<3)

(Maximum Eigenvalue) _alaall dasl) laa)

| G| e Gl Aedl [selos)  ed|ae bl Ayl

o iyl aya %5 (5 gia SLaY) | Jalkal) Cilgatia

Jsadl) 4gedl | (Critical Value) | Trace ) ()< yisd
Prob. (Statistic

u=dy [ 0.0001 40.07757 | 59.85461 (r=0)

u=dy | 0.0123 33.87687 | 38.68396 (r<1)

o=dy | 0.0031 27.58434 | 36.18131 (r<2)

u=dy [ 0.0407 21.13162 | 21.76329 (r<3)

Jdsd|  0.7304 14.26460 | 5.090020 (r<4)

o ai S Al o vie il LY o et V) L) s DR ey
Caig 8 abial) Aadll laal Gy o(r<3) SV e 3 s cliall Jalall cilgatia axe ¢
(r<4) SV e 4 s dindl JalSl cleatie se o e pat S Gl ol vie
Op daY) Ak @lide JolS 3Dl agay gt Jlls %5 Aysiee AV (g5 dic
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Al hgad Ay 55423

(OLS) dlall 5 jiuall Gila pall 4y jhay 3 salll Al 055 4,2,3.1

Gpeall Clapdl diphy Aabdl gl Al Ll L mamg (4.4) Jsasd

:(OLS)aul)

(OLS)auslall (g yeall ilasyal) A8pyhas Fshyall gz 3gas Alla o il :(4.4) Jsoa

Variable Dependent Variable: Ln(CC/M2)
Coefficient| Std. Error| t-Statistic Prob.

C 10.0479 3.2736 3.0693 0.0042
Ln(1+(T/Y)) -8.4053 3.5818  -2.3467 0.0249
Ln(W/Y) 0.0520 0.1488 0.3497 0.7288

Ln R -0.4771 0.0818  —5.8286 0.0000

Ln(SE) 1.1061 0.6840 1.6173 0.1151
Ln(GDPxc) -1.4504 0.4687  —-3.0947 0.0039
R?=0.700 Adj.R’= 0.656 DW=(.767 F-statistic=15.869 Prob.= (.000

il (OLS)ialall gyl cbasyll iyl hyal) z3pas Alls ol 5 DA (s
Dlis) Aed o b daa sl dluluad (Serial Correlation) sial Jaylill AlSie dgag
—oust dohal rall Alsaall el e ral ay 0.767=(DW)( sty a0
e pat Sl dpiall Al i lldg %S AV s vie (di=1.23) sl

Al 2 LS AISE S5mg 35 A ALl Racadl) Jpds 5 Tl QIS 35a a2c

(4.5) Usaad) cawn (AR(1) & AR(2))asllls IV dayall (e (S jlassy) lelas
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small o el N ol s af Cami)) Cus ASEA od8 (e (aldil) Aglad
o lelins ¢ pall b lede adiy e Jalse (1 amy al Auhall #3sai o V) glhadll
FMOLSUK dasiadl (gyall cilayya) 46k aladin 2w elly

385 pxe maaal e Joai Al (Fully Modified Ordinary Least Squares )
LS dalny Y] Al ba gad g Agalall Adyykall Jag 5%
Glagyall Applay Auhyall migad Ay pai PR Gaaiily—pyes LA &30 1(4.5) Jsaa

(OLS)inlall (g sl

Durbin—Watson

Method
stat
OLS without AR(1) or AR(2) 0.77
OLS with AR(l) 2.32)
OLS with AR(l) and AR(2) 2.07
d|_=1.23 y dul.79

(FMOLS) LS dasuaal) (g juall cilay jall 48, jhay 73 gadll A2 13085 4,2,3.2
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L dasiadll (gaall clagyall A8 ylay Auhyall m3gar Ay ol il ma sy (4.6) Jsaal)
:(Fully Modified Ordinary Least Squares)FMOLS

faneadl (giall il Al bl sl Wl e g :(4.6) s

FMOLSLK
Variable Dependent Variable: Ln(CC/M2)
Coefficient| Std. Error| t-Statistic Prob.
C 7.9794 3.6001 2.2165 0.0337
Ln(1+(T/Y)) -11.1621 3.5808 -3.1172 0.0038
Ln(W/Y) 0.0804 0.1766 0.4552 0.6519
LnR -0.5150 0.0787  —6.5445 0.0000
Ln(SE) 0.9240 0.7975 1.1586 0.2549
Ln(GDPpgc) -1.1532 0.54300 -2.1239 0.0413
R*=0.679 Adj.R*= 0.631

el (FMOLS)aualall (g pall il pall 383 pkay dyall - 3gad Ay joas 88 PR (1
G Aaliall e Chlpall A 1 ey %5 (giee die Wlaaa) Al Glpaie B a5ay
AU e Bl cual 5 ((R)adlagl Ao 33l e (L(T/Y)) Jlaa¥) Asall malall
O o du bw 0.631 Jamall daaill Jalae dad by (GDPpc) Jlaa¥) sl

& Jualall 5l (e %63 Ly 4ied Lo e dushyall 3 & AN Aliiusal) < paiall
wiad Lo oy o(25il) (e ) Gl alill zla Alglnd) sl du) ol )
Sl gl g 2y ol Al Jalsal pag ol jnd) & daalall el (e %37
A onl gAlly Baally ddall a8l S e uag AU ally e yiall Auhall #3sa

Gruall Glapad) diph adiul 8 oadl Ly Jdedipe d6Uae sagay Aghe Gil8 A
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ol ailaty I el AKEe and a3l Y alh gasell i b LK dasiadl)

.8
.6
4 4
2

.0

-2
-4

-.6

Glsal) il
0.4
- -0.8
--1.2
--1.6
/\ /\ --2.0
\/\ ~ /\\/ 2.4
- \/\/ JA\ A
W/ \ WA
Voo
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
| Residual Actual Fitted |

sadiuly Alel) o bl gigal gl Sukally L&SaN aE (4.1)084

FMOLS LI daaaal) g all cilay ) 4450

Uil g 3gall) Gl G BN COlalaa :(4.7) Joaa

Ln(CC/M2) Ln(GEg)' Ln(SE)| LnR| Ln(W/Y) L”(“(T/Y; Correlation
1.000 Ln(1+(T/Y))

1.000 0251 Ln(WIY)

1.000  0.003 0.295 LnR

1.0000 0.179  0.336 0011 Ln(SE)

1.000, -0.144 0350  -0.350 0.442 Ln(GDPso)

1.000  -0.598 0.073 -0.713 0218 0,514 Ln(CCIM2)
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aly Cun AEd) bl e L cilbli)) dsay ate JaliyY) EDlebes Jsia (e gl
SV Al s Caihual) A o (0.442) i) Gl G bl delee e
Sadl i e 0El a5 (L(IH(TY))) Sy el sl
adai CDlalae il 3 ¢ Jadld) Lyl A1 dgag axe (e L (((GDPpg)) Alea¥!
e b ey G U Jpaadl 8 el ally i) eyl 28 (VIF) gl
L gll A< (e el Aushpall =300 2 Y 5ud bae 100 o J8T il it ¢Dalas
& il JSS zsatll it Jabee Gad e Ji 8 ailll mes of WS ()

(3.115=1/(1-0.679)=1/(1-R?)) :40tll slaall P& (0 Lgabuoa

-

Aitad) cfgtial) 4B (VIF)olal) adai Jalie JLEd) @il :(4.8)dss

_dal) Al 7 igad

Variable Centered VIF

Ln(1+(T/Y)) 1.291568

Ln(W/Y)|  1.190677

LnR 1.336302

Ln(SE)|  1.087024

Ln(GDPpg)|  1.485705

:gé\‘,eﬂ (ead) b gial) L33 4.2.3.3

25 (Prob = 0.689) L Lllaa¥) dedll 5 (t = 0.403) & las) ded caly s
GAoall sl Jas gl o S5 ) Ayl dpcapdll Jsd ) ol 138y %5 e S

Jaca il sda (38a% e XU Lula Salls (hiea g5l

68



:(Normality) 2 sl (bl @558 L58) 4.2.3.4

Lsima siwa (J=1.637) )loa¥) dad caly Cua (Jarque—Bera) jloal aladiul
S dpiall Ll Jsd ) el g %S5 (e LS 4y (P-value = 0.441)
ke 355 o) o) il

s odal) laaty) zdgald aladiuly ALY LatBY) aaa 081 4.3

sail) e 5pmall lasiV) Alslae 5S8 cAilan) Cigall 88 e zisall A (e B aay

:L._._‘Jlﬂ\
Ln(CC/M2),

=7.9794 — 11.1621 * Ln(1 + T/Y), + 0.0804 * Ln(W/Y),
— 0.515 * Ln(R); + 0.924 * Ln(SE); — 1.1532 * Ln(GDPp¢);

radl alaill oyl agall patiel cppad alag) sl ALl la¥) Ailae e slaeYlg
Y (T)lapall piie osSs Limy agdall dlaleall g 8 J5¥) il ((CC AbLL) o gail)
O Al 0y -ty Ayl e af Bllae A laxie (SBI paElly calls e J)
Ol 8 Lyl (alyibly —aill )y Ao jus (8 Leapiag (Ao gpdiall e 28l 8 (il
MY ana i ey I Jpaadly ¢ iad) slai@Vl 56 e Juast — iy an)l
Cilayyall 455k aladinly jaid) 2 3saill e slae Wl duhall Cilsin 558 DA ulands b sl
FMOLSULK dasiadl (g jall
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DAl zasaill aladiuly 2017-2008 alseS cplandd 4 adll SLai@) aas 1(4.9) Jsaa
FMOLS UK dasiad) gpall cilayyall 44k,

A Ay | gy Ay
Alaidy) CC2 CC1
ALy ) il | CC2-CC1 433.1CC (&)
HE &)
(A GDP GDP/M2 Tax = (0 Tax # 0

12.97% 275.036 2120.6 0.6248 440.206 1480.7 1040.49 1622.9 (1)2008
20.03% 417.201 2082.4 0.6135 679.995 1960.5 1280.5 1622.9 (2)2008
14.94% 327.121 2190.2 0.6453 506.931 1893.54 1386.61 1622.9 (3)2008
16.30% 352.756 2163.6 0.6375 553.379 2074.08 1520.7 1622.9 (4)2008
%16.06 2008
18.68% 401.532 2149.7 0.5889 681.784 2236.04 1554.26 1781.9 (1)2009
16.61% 385.719 2322.2 0.6362 606.284 2419.3 1813.02 1781.9 (2)2009
22.19% 538.546 2426.8 0.6649 810.016 2560.74 1750.72 1781.9 (3)2009
23.93% 574.129 2399.4 0.6574 873.397 2702.35 1828.96 1781.9 (4)2009
%20.35 2009
34.57% 821.819 2377.1 0.5791 1419.02 3427.22 2008.2 1781.9 (1)2010
27.80% 705.564 2537.9 0.6183 1141.1 3209.08 2067.99 1781.9 (2)2010
27.46% 707.919 2577.8 0.628 1127.18 2909.47 1782.29 1781.9 (3)2010
24.56% 628.278 2558.3 0.6233 1008 2994.82 1986.82 1781.9 (4)2010
%28.60 2010
29.02% 789.299 2719.4 0.6405 1232.32 2953.32 1721 1840.2 (1)2011
24.86% 710.759 2859.2 0.6424 1106.46 2975.94 1869.48 1942.1 (2)2011
21.16% 598.799 2830.3 0.6445 929.042 2834.81 1905.76 1919.6 (3)2011
19.98% 577.37 2889.9 0.661 873.497 2343.58 1470.08 1849.9 (4)2011
%23.76 2011
24.64% 709.12 2878.4 0.9604 738.395 1677.94 939.547 1805.4 (1)2012
14.29% 438.462 3068.9 0.7045 622.358 2071.93 1449.57 1847.2 (2)2012
17.16% 523.892 3053.1 0.6948 754.056 2276.92 1522.86 1886.97 (3)2012
15.95% 479.929 3008.5 0.6426 746.882 2080.41 1333.52 2073.9 (4)2012
%18.01 2012
25.42% 739.019 2907.3 0.3313 2230.78 4555.27 2324.49 1833.3 (1)2013

70




13.25% | 415.118 | 3132.3 0.3516 | 1180.55 | 3225.01 | 2044.46 |  1832.1 (2)2013
18.26% |  568.831 | 3115.7 0.3369 | 1688.27 |  4597.6 | 2909.33 1896.4 (3)2013
16.73% | 522.025 | 3119.9 0.3324 | 1570.69 | 3735.42 | 2164.73 1893.8 (4)2013

%18.42 2013
22.99% | 714.23 | 3106.3 0.3169 | 2253.61 3975 | 1721.39 1885.5 (1)2014
14.22% | 453.522 | 3188.9 0.3153 | 1438.19 | 3880.27 | 2442.08 1871.3 (2)2014
15.77% | 454.184 | 2879.8 0.276 | 1645.67 | 4665.45 | 3019.78 |  2001.5 (3)2014
12.64% | 389.125 | 3077.9 0.3007 | 1293.85 | 3916.22 | 262236 |  1911.1 (4)2014

%16.41 2014
19.53% | 597.388 | 3058.5 0.2958 | 2019.26 | 3824.39 | 1805.13 1891.1 (1)2015
13.30% | 428.407 | 3220.1 0.2959 | 1447.77 | 3908.81 | 2461.03 1987 (2)2015
17.74% | 559.974 | 3156.1 0.2861 |  1957.01 4181 | 2223.99 |  2034.8 (3)2015
11.82% |  382.87 | 3238.3 0.2907 | 1317.27 | 3718.85 | 2401.58 1974.4 (4)2015

%15.60 2015
17.74% | 580.92 | 3275.1 0.284 | 204538 | 4073.02 | 2027.64 1983.3 (1)2016
12.28% | 412.821 | 3362.7 0.2802 | 1473.06 | 4167.87 | 2694.81 |  2310.3 (2)2016
12.61% | 420.481 | 3334.7 0.2732 | 1539.15 |  4250.8 | 2711.65| 22213 (3)2016
12.56% | 414.137 | 3297.2 0.2684 | 1542.74 | 4053.29 | 2510.55|  2212.1 (4)2016

%13.80 2016
16.97% | 561.925 | 3310.8 0.2582 | 2176.43 | 3969.41 | 1792.97 |  2728.3 (1)2017
12.39% | 420.808 | 3396.8 0.2558 1645 | 4150.25 | 2505.25 |  2871.8 (2)2017
11.33% | 396.726 | 3502.3 0.2637 | 1504.35 | 3599.43 | 2095.09 |  2728.9 (3)2017
10.16% | 353.169 | 3476.5 0.2501 | 1412.07 | 3231.16 | 1819.09 |  2897.8 (4)2017

%12.71 2017

%18.37 (2017 - 2008 )
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cibp il i) 4.4

DA 2y A LB sl gz dsad aladiud &y Coga cAauhal) Gl lasl) Jal o
o iy calitnd) chstial e aa Al Ll hate Gplands (8 81 ALY aaa licl
) sl

Ln(HE); = By + By * Ln(T/Y); + B, * Ln(W/Y), + B3 * Ln(R); + B,
* Ln(SE); + Bs * Ln(GDPp¢); + &;

Y (Aaliall Ggay) Agpial) Bz (T/Y)y ¢0phands (4 aial) 8l oLai) aaa : (HE),
aall bl ) daSall Calgylly s A 1 (W/Y)p foand) Jaa) o) mslil
: (SE)ptapladll dlgidl 3 Noally Zaay) ailaghl e 335Ul et (R); ¢! JleaY)
Ul e 3dll Cuai :GDP — PC ¢padl) fulalall ) Aalil) pgallias & Galalal) dus
clsdall Wadd) s gpe aayl sl
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:(Unit Root Test) 32a sl Jia Ll 4.4,1
LY pas Loty Cpuad) Gutiall Bassl) jia JUEA) @il sy (4.10) dsad
Sayl Jdaall bl ) (slid) (jp0) Ayl Ay (HE)oplaods 8 jaidll sl
:(First Difference) Js¥1 all xiey (Level)edtuluadll L) sl xic (T/Y) oan!

Jlsaly ADF i S Jlial aladinly sasgdl s lsal mits :(4.10) Jsaa
vy LY gl xie (T/Y 5 HE) Gl edluliidl o€ gandl PP (5 s

JY1 @l
Augmented Dickey—Fuller Test Phillips—Perron Test
Variable 1t
Level Level |1 Difference
Difference
-2.086 5.402- -4.172 -13.454
Ln(HE)
(0.251) (0.000) (0.002) (0.000)
~1.525 -10.376 | -4.895 | ~26-738
Ln(T/Y)
(0.510) (0-000) | (0-000) | (0.000)
de Sise e spanll Amell cOllidl ol saagl s L) & Ge LS,

%5 AN3 (ssise die elldy SV @Al am s LS (Level)iluduidl oY) (ssill
Integrated of ) S Anall e Ll ddadine dael Judd) o i Jalbs %l
.(I'(1) (order 1
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:(Cointegration Test) & idall Jalil) i) 4.4.2

A Jad) A8y phay & dial) Jalsil) jLad) 4.4.2.1
D) z3sa Aalaal jaiha Jad) Ayl dpdal) JalKill LA il mcag (4.11) Jsaal)
PKENI RIS Y

—Jad) Ayl Ja¥) Al et JalSal Aolaal 8l Aludicia (oS it 1(4.11) Joa

D ALY o)z 3pa Alaladd il

Augmented Dickey—Fuller
Phillips—Perron Test Variable
Test
okasy) Aad
-4.656 -4.689
iilaay!
(0.001) (0.001)
b saby| il s
Cl(0) Cl(0) DLl

Gsiall die Byfiney AL Hsd) Aluliie ol aila-dadl L) & e Tl
Ja Lae saagll i A Gmby Julls %15 %5 AV (g5 2ic ey (Level) LY

A LB lans) z3sat Cilppaie G JaY) Jisha Hjitia JalS 35ag o
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:(Johanson Cointegration Test) (s« s> JLd1 4.4.2.2

ially 20 ALY o A jidal) JalSll ¢y gusilasa sl oeilis emgy (4.12) Jsaally

sl ga Ay sl JalSal) laal gt (4.12) Jsaa

(Trace) ) Jlaal

A G e i Ao )l ol
PP e m;?ﬂ i S
o ; 1 - JAGH s
. Prob. (Critical Value) (Trace Statistic) (Nl
b 0.0000 95.75366 168.5226 (r=0)
= 0.0000 69.81889 103.5401 (r<1)
= 0.0031 47.85613 59.10432 (1<2)
Jsd 0.0573 29.79707 29.27581 (r<3)
(Maximum Eigenvalue) ekl il jLasl
AV G sin | (5 sine vic AaallAedl | . na
SO DA g, e o Y
L X 05 o Jalal) Cilgatia
' Prob. (Critical Value) (Trace Stafisfic) (Nedssd
b 0.0000 40.07757 64.98250 (r=0)
b ) 0.0019 33.87687 44.43577 (r<1)
ol 0.0253 27.58434 29.82851 (r2)
Uad ) 0.0445 21.13162 21.49284 (r<3)
Jsd 0.6864 14.26460 5.433950 (r=<4)

O Sle oai Al Gl Jod vie Ciig S LAY ol iy Y LR R A ey
Ne (il 8 _aball Aol il Gy (r<3) SV e 3 i) JalSill cilgaie aae
ve (<) S e 4 s pnd) JalSi) clgatie ae of e pan Al Lpajll Jad
G o da¥) Al iade JalSi dDle dsa gty Jlls %5 disiea AV (55t

) ALY = d e
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) ) g d gl Ay a5 4.4.3

zisad Aly a5 Jal e (FMOLS)LK dasiad) gyruall clagyall diph aladin)

i) aaal ) Qe sl iy o) sl of Slie) e aall sla@y) )
zasall Ally i il gy I Jsanlly cAliall cilysiall L ae el
Fully Modified Ordinary Least )JFMOLS LK dasiadl (gall Glayall 48y,
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gl Clagjall d8phay ALY ALaBY) glaadl pigal Alla pals milii (1) Gale
.FMOLS LI dasaal)

Dependent Variable: LHE
Method: Fully Modified Least Squares (FMOLS)
Date: 02/22/19 Time: 18:32
Sample (adjusted): 2008Q2 2017Q4
Included observations: 39 after adjustments
Cointegrating equation deterministics: C
Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

=4.0000)
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 20.53073 0.039583 0.812669 LX1
0.3671 0.914431 0.041654 0.038089 LX2
0.0000 -24.33880 0.018493  -0.450088 LX3
0.0001 4.360118 0.189381 0.825721 LX4
0.0116 2.672907 0.131028 0.350225 LX5
0.0000 8.168827 0.915577 7.479192 C
6.231891 Mean dependent var 0.977716R-squared
0.252705 S.D. dependent var 0.974339Adjusted R-squared
0.054077 Sum squared resid 0.040481S.E. of regression
0.002741 Long-run variance 1.217639Durbin-Watson stat
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ccl cc2 e
alaiy) WA
cc cc2- | abse sy
(et e sl sLuaiy)
s |Tax#0 |Tax=0 |cCC1 35al) y LALIHE
GDP y Al
GDP/M2 '

(1)2008 1622.9 | 1040.49 | 1480.7 [ 440.206 | 0.6248 | 2120.6 | 275.036 | %12.97
(2)2008 1622.9 | 1280.5 |1960.5 [679.995 [ 0.6135 |2082.4 | 417.201 | %20.03
(3)2008 1622.9 | 1386.61 [ 1893.54 | 506.931 | 0.6453 [ 2190.2 | 327.121 | %14.94
(4)2008 1622.9 | 1520.7 |[2074.08 | 553.379 | 0.6375 |[2163.6 | 352.756 | %16.30
2008 %16.06
(1)2009 1781.9 1554.26 | 2236.04 | 681.784 [ 0.5889 2149.7 | 401.532 | %18.68
(2)2009 1781.9 | 1813.02 [ 2419.3 | 606.284 | 0.6362 | 2322.2 | 385.719 | %16.61
(3)2009 1781.9 1750.72 | 2560.74 | 810.016 | 0.6649 2426.8 | 538.546 | %22.19
(4)2009 1781.9 | 1828.96 |[2702.35 | 873.397 | 0.6574 | 2399.4 | 574.129 | %23.93
2009 %20.35
(1)2010 1781.9 2008.2 3427.22 | 1419.02 | 0.5791 2377.1 | 821.819 | %34.57
(2)2010 1781.9 | 2067.99 [3209.08 | 1141.1 | 0.6183 [ 2537.9 | 705.564 | %27.80
(3)2010 1781.9 1782.29 [ 2909.47 | 1127.18 | 0.628 2577.8 | 707.919 | %27.46
(4)2010 1781.9 | 1986.82 [ 2994.82 | 1008 0.6233 | 2558.3 | 628.278 | %24.56
2010 %28.60
(1)2011 1840.2 1721 2953.32 | 1232.32 | 0.6405 2719.4 | 789.299 | %29.02
(2)2011 1942.1 | 1869.48 [ 2975.94 | 1106.46 | 0.6424 | 2859.2 | 710.759 | %24.86
(3)2011 1919.6 1905.76 | 2834.81 | 929.042 | 0.6445 2830.3 | 598.799 | %21.16
(4)2011 1849.9 | 1470.08 | 2343.58 | 873.497 | 0.661 2889.9 | 577.37 | %19.98
2011 %23.76
(1)2012 1805.4 | 939.547 | 1677.94 | 738.395 | 0.9604 2878.4 1 709.12 | %24.64
(2)2012 1847.2 | 1449.57 [ 2071.93 | 622.358 | 0.7045 | 3068.9 | 438.462 | %14.29
(3)2012 1886.97 | 1522.86 | 2276.92 | 754.056 | 0.6948 [ 3053.1 | 523.892 | %17.16
(4)2012 2073.9 | 1333.52 | 2080.41 | 746.882 [ 0.6426 | 3008.5 | 479.929 | %15.95
2012 %18.01
(1)2013 1833.3 | 2324.49 | 4555.27 | 2230.78 | 0.3313 [ 2907.3 | 739.019 | %25.42
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(2)2013 1832.1 | 2044.46 | 3225.01 | 1180.55 | 0.3516 | 3132.3 | 415.118 | %13.25
(3)2013 1896.4 | 2909.33 | 4597.6 | 1688.27 | 0.3369 | 3115.7 | 568.831 | %18.26
(4)2013 1893.8 | 2164.73 | 3735.42 | 1570.69 | 0.3324 | 3119.9 | 522.025 | %16.73
2013 %18.42
(1)2014 1885.5 | 1721.39 | 3975 | 2253.61 | 0.3169 |3106.3 | 714.23 | %22.99
(2)2014 1871.3 | 2442.08 | 3880.27 | 1438.19 | 0.3153 | 3188.9 | 453.522 | %14.22
(3)2014 2001.5 |3019.78 | 4665.45 | 1645.67 | 0.276 | 2879.8 | 454.184 | %15.77
(4)2014 1911.1 | 2622.36 | 3916.22 | 1293.85 | 0.3007 | 3077.9 | 389.125 | %12.64
2014 %16.41
(1)2015 1891.1 | 1805.13 | 3824.39 | 2019.26 | 0.2958 | 3058.5 | 597.388 | %19.53
(2)2015 1987 | 2461.03 | 3908.81 | 1447.77 | 0.2959 | 3220.1 |428.407 | %13.30
(3)2015 2034.8 [2223.99 [ 4181 [ 1957.01 [0.2861 |[3156.1 | 559.974 | %17.74
(4)2015 1974.4 | 2401.58 | 3718.85 | 1317.27 | 0.2907 | 3238.3 | 382.87 | %11.82
2015 %15.60
(1)2016 1983.3 | 2027.64 | 4073.02 | 2045.38 | 0.284 | 3275.1 | 580.92 | %17.74
(2)2016 2310.3 |2694.81 | 4167.87 | 1473.06 | 0.2802 |3362.7 | 412.821 | %12.28
(3)2016 2221.3 | 2711.65 | 4250.8 | 1539.15 | 0.2732 | 3334.7 | 420.481 | %12.61
(4)2016 2212.1 [ 2510.55 | 4053.29 | 1542.74 | 0.2684 |3297.2 | 414.137 | %12.56
2016 %13.80
(1)2017 2728.3 | 1792.97 |3969.41 |2176.43 | 0.2582 |3310.8 | 561.925 | %16.97
(2)2017 2871.8 | 2505.25 | 4150.25 | 1645 | 0.2558 |3396.8 | 420.808 | %12.39
(3)2017 2728.9 |2095.09 | 3599.43 | 1504.35 | 0.2637 | 3502.3 |396.726 | %11.33
(4)2017 2897.8 | 1819.09 |3231.16 | 1412.07 | 0.2501 | 3476.5 | 353.169 | %10.16
2017 %12.71
(2017 - 2008 ) %18.37
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