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Analyzing the relationship between insurance turnover and gross domestic product
Using the test (Toda & Yamamoto)
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abstract:

This study aims to analyze the relationship between economic growth and the insurance
sector in Algeria, through the variable gross domestic product, as well as the number of
insurance business during the period (1995-2020). The latter, in addition to trying to prove the
existence of a relationship between the variables of the study in the long term and in which
direction this relationship emerges by knowing who causes the other, as we relied on the causal
test (Toda & Yamamoto), which we used according to the VAR model. Developed after passing
the stability test and determining the optimal delay period, where we arrived in the last that
there is a long-term causal relationship in two directions.
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. 2019 J1 2005 ¢y 3al Aaalyadl Jgs § ilpdall wed (1) o3, Join

year country PIB CAF
1995 DZA 1993,5 12,09
1996 DZA 2564,7 15,16
1997 DZA 2780,2 15,65
1998 DZA 2830,5 16

1999 DZA 3248,2 17,15
2000 DZA 4123,5 19,51
2001 DZA 42271 21,85
2002 DZA 45227 29,01
2003 DZA 5252,3 31,27
2004 DZA 6149,1 36,82
2005 DZA 7561,9 41,65
2006 DZA 8501,6 46,51
2007 DZA 9352,8 53,86

(2023) 01 22411 /07 :2laal)

19




) il o 31/14 10e Aaal) il a9 Galill Jlas ) a5 ¢y ABMal) Jalas

Aaghd 539k cal ) (AL (Yamamoto & Toda) Lid) aladiuly
2008 DZA 11043,7 68,09
2009 DZA 9968,02 77,68
2010 DZA 11991,5 81,08
2011 DZA 14588,5 88,15
2012 DZA 16208,6 101,4
2013 DZA 16650,1 115,11
2014 DZA 172425 125,47
2015 DZA 16702,1 129,12
2016 DZA 17408,8 131,55
2017 DZA 18684, 139,52
2018 DZA 18830, 142,64
2019 DZA 20500 152,06
2020 DZA 18830 147,16
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Mean 10452 16 71.36764
Median 9660410 60.97500
Maximum 20500.00 152.0600
Minimum 1983.500 12.08000
Std. Dev. G355.381 49 97338
Skewness 013127 0.309696
Kurtosis 1.4668949 1.54G6690
Jarque-Bera 2620773 2703734
Probability 0.269716 0.288757
sum 2717561 1855.560
sum Sq. Dev. 1.01E+08 62433 47
Observations 20 20
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FIEE | CAF |
FIB 1.000000 | 0.989600
CAF 0.989600 | 1.000000
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Series: Residuals
7 Sample 1995 2020
. Observations 26
5 Mean 3.50e-14
Median -130.4808
4 Maximum 2024.242
Minimum -1278.560
3 Std. Dev. 914.1785
Skewness 0.716983
24 Kurtosis 2.683256
T Jarque-Bera  2.336302
0 Probability 0.310941
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 6077438 Prob. F(2,22) 0.0079
Obs*R-squared 9 252757 Prob. Chi-Square(2) 000938
Test Equation:
Dependent Wariable: RESID
Method: Least Squares
Date: 03/21/22 Time: 09:16
Sample: 1995 2020
Included observations: 26
Presample missing value lagged residuals setto zero.
WVariable Coefficient Std. Error t-Statistic Prob.
c 411.88402 274.0599 0.152828 0.8799
CAF -0.851877 3208331 -0.265520 0.7931
RESID{-1) 0. 730577 0.213558 2420979 0.0024
RESID{-2) -0.280959 0216426 -1.298178 02077
R-squared 0.355875 Mean dependent var 2 50E-14
Adjusted R-squared 0.268040 S.D. dependentvar 914.1785
S E. of regression T2 1223 Akaike info criterion 16.30254
Sum squared resid 12457736 Schwarz criterion 16.49609
Log likelihood -207.9330 Hannan-Ciuinn criter. 16.385827
F-statistic 4 051625 Durbin-Watson stat 1.802851
Prob(F-statistic) 0.019571

.3 LT (EVIEWST0 il e e slexe¥l o> Ll slae oo 2 yduall
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Heteroskedasticity Test: Breusch-FPagan-Godfrey

1ol Slinls uilest puse leis |

F-statistic 0.483036 Prob. F(1,24) 0.4937
Obs*R-squared 0.512965 Prob. Chi-Square(1) 0.4739
Scaled explained S 0367861 Prob. Chi-Square({1) 0.5442
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Crate: 03/21/22 Time: 09:18
Sample: 1995 2020
Included observations: 26
Wariable Coefficient Std. Error t-Statistic Frob.
C 590303.9 AT22411 1.585811 0.1259

CAF 2988.401 4299 808 0.695008 0.4937
R-squared 0.019729 Mean dependentwvar 803579 2
Adjusted R-squared -0.021115 S.0D. dependent var 1063213,
S.E. of regression 1074380, Akaike info criterion 30.68619
Sum squared resid 2T7TE+13 Schwarz criterion 30.78297
Log likelinood -3896.9205 Hannan-CQwuinn criter. 30.71406
F-statistic 0.483036 Durbin-Watson stat 1.299403

Probi{F-statistic)

0.493725

.3 LT EVIEWS10¢ als e (e slexe¥l o> Ll slae] oo 2 yiuall
pue A (po Gl ¥ z3geid! (nbs eas LS 3ol o) Joa5 G & yaall dus ol Jids ding Prob> 0.050s mlud| M5 (4

Glodl Sluls uilems pue lias | :(06) 03 Jou>

Sy | e (PIB)abludodl &yl painl dusly 5

sl Prob % zigeidl <l |
B yitune sl 0.5033 Constant PIB
B ydiun pd 0.8975 Constant
Trend Linear
B ydiun pd 0.9967 None
Jo¥! 3yall wice (PIB) aliudud! &yl paies! dly 5
Slyal
Prob % el KAy
8 yituns 0.0016 Constant PIB
8ydiua 0.0114 Constant
Trend Linear
8 yiiume 0.003 None
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Syl | wie (CAF)aludd! )l pdinl auly s

sl ADF
Prob % z 39! KAPETY
Bydiue AL 0.9923 Constant CAF
8 yiiun 0.4304 Constant
Trend Linear
8 yiiuwn 0.8736 None
S Gyall wie (CAF)auldl &)l pai! 2y
1Al ADF z3geid!
Prob % il !
8 ydius 0.0013 Constant CAF
8 yituune 0.0093 Constant
Trend Linear
8 yiiums 0.000 None

.3 LT EVIEWS10¢ ol e e slexe¥l ot Ll slae] oo 2 yiuall
By o) Jlasl 03 0 JS §Prob> 0.05:01 mlauad! ylas « el Jgazll J) ,Lailliy Augmented Dickey- Fuller Las| JMs- (4

ol ) Jo¥1 (3,80 ¢y ) @3
1 (1)Js¥1 @yall & azus 2ladud! JWlls (PIB) Alududl § Prob < 0.05

G Prob < 0.05.1(2) Gl Gall slya] aay o ()Y Gall § sarus aé dluladl Jly (CAF) Aluladl 3 Prob> 0.05
SN Gyall @ Aadadl szl Jllg .l 7 3Lal

At a3 03 ey ol 0 JS 3112)5 1 (1) Byl mps 35051 ) sl
At L]

(1,5l 848 Jglo ) yo il dmys sLase! ¥
Of o8l ulall auez o &asdle Sy « (VAR) dzilll 93 I 5lamsy) 7 391 (AIC), (SIC), (HQ) : ,a Ll &amys sy slas 389
3l i § Lalazerasy il Laylizely Jo¥1 dydl (0 2adIL) Ll d s
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VAR z3ge) yo Ul @il s ayumes jlas | @l (07 ) oy Jgua
WAR Lag Order Selection Criteria
Endogenous variables: DFIB DDCAF
Exogenous variables: C
Date: 0327122 Time: 10:47
Sample: 1995 2020
Included ocbservations: 22

Lag Laogl LR FFE AlC SC HQ

u} -243.1233 PAF 16326573 2228393 2238312 22307307
1 -238.8570 7.369063 15988644* 2225972* 2255728 22.32982
2 -237.7914 1.646745 21144604 2252649 2302242 2264332

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HZ:: Hannan-Ciuinn information criterion

.3 a3l EVIEWS 10, ool e e sleae¥l s Ll slie] oo s yuual |
:(Yamamoto &Toda) 7 3geis Jsglall Jo¥I 3 adllas ) Ll
ooty ikl o 23Dt Balyad Ly L Aunadl L] ity 31 ¢ i) JolSELl z3paill gy pmily ol juslas
2,k (1995 ) Toda and Yamamoto auelys cusiil aaly «aulill pially Jitall izl a8yae JUlbs Lew Zarad! 285l olax)
(wald) slas pusiuwy (ol i« olblall Job (k) Jies s VAR(K) 73503 3948 e wald test ,Lasy (MWALD) 3)5kas

(261 Zrian 2018 5Lz, 3) . (HO)poiall By s @Sl Ul 0 (X7 )5 () pul
s eyl e (o Ateed| YA oLaesl sl

VAR 23500 e waiay ysaaal] Jlall lasyl z3ged -

Z3seill @ AL sl Jadlad) 51yl 5y e 8 yati -1

VAR z 350i) Zsalill cilellagll sois soams -2

A ) Judbad! )l yanal 4, el R dinax 9 Lol ilella¥l sue K S (Ktd o) g0 slbosly ol ) JS els ) cadas -3
ouiie Jal e gl 1] Glas 7 3l cuSGy -4
PIBi=a1+ X, BiPIB 11+ X8 aiPIB i +X 15, 0i CAF ¢
+ D aiCAF ¢ +U
— K K+dmax . K . K+dmax g .
CAFi=ax + Zi:l @ PIB 1+ Zi=k+1 @iPIB i +Zi=119 CAF i +Zi=k+1 YiCAF i +u;
k s é.Ja—U Cé}cu.n J! )Ia.JLoj Lo.(rA Jﬁ T3] ‘;)Lw} Ja.—wjj 1€ s st D9 U[‘U[3 CA}AJJ‘ Q‘)J.E.A ¢ (p‘B‘I‘)‘(X WIS

dinax =2 5=1
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daghd (539 o) 3l AL

(2350l 3 591 Aslall (pa ) PIB J) CAF (yo 45 s 285k mgs ¥ il AN motall s 5Lis by 78l gLl 1k g
ik LS sl Laebs oS 4ls

Hﬂ:ﬂi=ﬂ Hi:l.lz.l.l.l.l.l.l.lk'

Hl:ﬂi?&ﬂ Vi:-ljz”“,“k
(: 5l 8y Jgbo )yl Ao ys L | LG
Of o8l plall arex of dasdle Koy ¢ (VAR) dzilll 93 11 a7 39018 (AIC), (SIC), (HQ) : 531l dys dyuns ulas 389
Z3seill 1da 3 Lalasmay bl Laylaely Jo¥) dyudl Al a1l 2y

Sl asys HLas!:(08 ) edy Joua
Included abservations: 22

Lag LogL LR FPE BIC sSC HQ

1] 2431233 [ L 16326573 2228393 2238312 22.30730°
1 -238,8570 7.3260063 159BBG44" 2225072 2255728 22,32982
2 -237.7914 1.646745 21144604 2252649 23.02242 22 64332

.3 LT EVIEWS10¢ cls e (e slexe¥ o> Ll slae] oo 2 yiuall
s Ul Jgumdl (e Juami tus> dmax =29k =1ty (VAR) dzmill 95 I ylami¥) 75905 Sdmmind o
s> ey Las1:(09)ed) Joun

wector Autoregression Estimates

Crate: O3F2 722 Time: 12:28
Sample (adjusted): 1998 202

Included obsaervations: 22 after adjustmeaent=

]

Standard error=s in () & t-statistics im []

1B

LT o

FPI1B(-1%

FIB—2)

CAF (-1

CAaF-2)

PIB(-3)

CAF(—3)

1. 221626
(0. Z9544)
[ 4. 45528]

0104513
(0.43993)
[ 0237 F9]

206 5827
(102.036)
[-1.91215]

3124436
(119,779
[ 2.51529]

S3I0.9365
(529.092)
[ 0.834397F]

—0. 224230
(0. 4AZEE)
0. 50655]

-132.6928
(G2 3735)
[-1.91322=)

0.O0z2501
(0. 00105y
[ 2.232041]

O.002309
(0.001565)
[ 1.830053]

0. 098539
(0. 3IS3IOE)
[-0.25225]

O 4372483
(O 270
[ 1.0Z2955]

-2 AFT17Fa1
(2.23057F)
1.5565645]

0000499
(O.00157F)
[ 0.317F95]

. 172214
(D.24F 7T
[0 . 59505)]
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VAR Model - Subsftuted Coeficients:

PIB = 132162609 36°PIB(-1) + 0.104613166144°PIB(-2) - 206582709597 CAF(-1) + 313 44B627116°CAR(-2) + 530.936488061 - 0.224230253054°PIBI-3) - 133 BO2TE4IICAFL-3)

CAF = 0.00350050331002'PIB-1)+ 0.00280865674636°PIBI-2) - 0096638715458 CAF(-1) + 0. 437248206797 CAF(-2) - JATATH0TH + 0.000498049670943 PIB(-3) - 01722141851 38°CAF L)

:(Yamamoto &) T0oda auw I3 ¢ dsstall do¥1 § Gl | s | dlony pgdi o

J.:,.ul HESY g Ateud! ylas| :(10)\‘5) NPRES
WAR Granger Causality/Block Exogeneity Wald Tests
Date: 02327122 Time: 12:33
Sample: 1995 2020
Included observations: 23

Dependent variable: PIB

Excluded Chi-sq df Prob.
CAF 7.478152 2 0.0238
All 7.478152 2 0.0238

Dependent variable: CAF

Excluded Chi-sq df Prob.
PIB 2248433 2 0.0000
All 22489433 2 0.0000

.3 LT EVIEWS10: il e e slexe¥l ot Ll slae] oo 2 yiuall
LM Jouzdl (e

Jleo¥ 1 i oell ot ol Jloe o3,y ALY Bauadl A yall Gadys Julls Prob<< 0.5 cals iz PIB &l 3- 1
clielid! Jloe @8y corun ool il ool | AL daatadl Bsyall (28,5 Jalls Prob<< 0.5 (als sine CAF &> 3-2

Orl Yl s 33DMe 3529 axi (2) (1) s
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Al 4

oo Lgamelly Lol ) lellaall (o Led cnaladl plad day Cu> Lgh ux A8Me (2 Aenasll Joudl § solazd¥l gaidly olielal) 48e
& onele) pllad daaluae (a0 Sl Al § oS ale (S Lolaad ¥l daglaill § opeld] Sy duyles gl gty Il ol M5
&l ¢ 5%V Syiun dis Ll Apo gl @il e ccnalams] § @l Adols 88Me (g Lshall J2¥1 § 1dag Larais galazd¥l gl
Basgs alidl Il L) Aed coadsyl LalS Co aladl a1l @) e nelad) Jleel 08,0 Libias| ggimag bzl il lia o
Com e ol Jlas @8y e pladl o1l bl Libas| Goinng bl Al a9 8u>97.47 o peladl JlasT @8 pasyl Bl
B34>922.49 o alil A5 1) Ll il Buslg B gy JlacHl 08) Aoy conasy) LalS

S el bl Yol azy 1iag caliedl sl bl § coealed) o s Aaalune Chns ey Bolmial 6 dz gy Mo il J2Y1 § Lol
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:c.’g-bl‘ P IR

B35l 38,401 Al Ll Bl Goadl 8 Bubsll caeld) Sl Resil) Baga a3 (2006).Ansid 39,550 -1
iilai s abie oy Bl sl asles Bslazs¥ aslall

£33 suail] msleg il aglally Buoliatd W1 aglall LS aglall § slygiSll 3ol Juid Hacio oly9iSs Zmg ol ccnsme JU -2

B Aaoell s laalyolld 2550l Bl 515l golsl juni) da i) Bmals st 39asin (2016). Jbs consmn -3
33102 sue 2wl

Al B ol bt s - glosl sLatd¥l gai § el 5l Zaalace « 59,85 muaidl s (2017)csals Luldl 4
32010 ol 10kl cctlaalylly il ol o)l e, 2012-1995

Aoa « (2014-1990) 86l Zlibons 2l Bl 3l3mll § 3Latd¥) gaill Sl «(2016) s iusse s3game clle .5

aslall LS HsLudy aslall dle .2010-1997 578l : ilimll 3 gobazd¥l gaill e clialill 195 (2012). suasdle S .6
i3l 28/27 suall s 120kl A5k Aaals 5,8y s e Raols  uadll asles &ylnilly 2yslazs¥]

(2016 -3l ;a1 315l 3 oletdl Ul 9 4551501 3xe (s yamamoto- toda duw HLas1(2018/04/21) comel slass L7

261 o 3151 (02 Bkl Zasla « 20180192 - el sutall (Sualaell 2yla¥ s Boled | AW lalyll Alsma <1990)

(2023) 01 2211 /07 :2laall el dnals — bl SLaBY) 5 el Alna B




cdad) padl 0 31/14 :0e
R g3 5ha ) ) b

Aaal) il a9 Galill Jlas ) a5 ¢y ABMal) Jalas

(Yamamoto &Toda) i) aladiul

FIE

Mean
Median
Maximum
Minimum

B

Std. Dew.
Skewness
Kurtosis

Jarque-Bera
Probability

= | s
——=

Sum
Sum Sq. Dewv.

Observations

1045216 T1.36769
9660.410 50.97500 —
20500.00 152.0600 '
1993 500 12.09000 ool
53255 281 49.97238 :
031127 0.309696 15004
1.466899 1.546690
12000+
2620773 2703734
0.269716 0.258757 80001
271756.1 1855.560 4000 {
1.01E+09 52433.47
L o e B e
26 25 % 9 00 02 04 06 08 10 12 14 16 16 A

P8 CAF

Breusch-Godfrey Serial Correlation LW Test

13> .6

VAR Lag Order Selection Crteria F-statistc 6077438 Prob. F(2,22) 00079
. ObsR-squared 9252757 Prob. Chi-Square(2) 0008
Endogenous variables: DPIBDDCAF
Exogenous variables. C TestEquation:
Dependznt Variatle: RESID
Date: 0327122 Time: 1047 Method: Least Squares
Date: 0321122 Tme: 0916
Sample: 18052000 Sampl. 1935200
- Includec obsenvaions: 26
el obsencons 22 Presamols missingylue agged esiuals setto zer
Test Breuscl-Pag y
- PyE—— py Sois Resiuas Variatle Coeficient  Std.Emor  +Stafisic  Prob
-statstc Tab. F{1,24) 3 ies: Resid
[ R FE AC t H OosR-squared 0512965 Prab. Chi-Suare{1) e ¢ 4133402 2740500 0152828 08790
Scaledexplamed 58 0357861 Prob ChéSquare{1) ose2 1] | Sample 1995 2020 CAF 0851877 3208331 0265520 0793
Obsenvations 26 RESIDC1) 0730577 0213558 3420979 00024
A3 )t 1 (-2 E
R 72 R 4 O il RESDD 4N oz iz _oam
_ G i Dependent Vanaie: RESID'2 R-squared 0355675 Mean cependenlvar  350E-14
1 DR TIO RMA DBY DETR ) g | b e T v pememeiw s
7 DNTOM 1745 DMAG0S DIIBA DM DRMY  osteaei2 Tmeowte | Vedan 1304808 SE ofregression 7821223 Akaike nfo citeron 1630254
Sample: 1995 2020 . Sumsquaredresd ‘3457736 Schwazcrerior 16.49609
Intiuded obsenations: 26 ‘ Maimom 204240 Log ikelinood 2079330 Hamnan-Quinnciter.  16.35857
1 X F-statistc 405165 DuminWatsonetat 1802851
Varianie Coefickent  SHEMr tStsstc  Prob Mirimum ~ -1278.560 Prop(F-staisic) 0019871
tindi itari - " o e
indicaes g oderseleted by he eeron c s Tt tseen onm 0 Sl Der. 9MATED
) 3 2088401 4200808 0GGS0I8 04937 Sieuness  0.716983
LR sequential modfied LR test ctaisic each test at % eve) ) y
Resquared 0019729 Meandependentvar 8035792 Kurtosis 268325
FPE F\HB|DIEU\E1\0HEUUI AdustedResquared 1021115 D depengentvar 1063213
SE ofragression . memoten N0
AIC: bk normaton citeron Smswandesd  27TE3 Sowamon 7 Jaroue-Bera
80 Sohwaiomtion e Log lkefibood 368205 Hamanuimnoitee. 3071406 i
. CTWaIZ nrormation Crterion Fstafstc Durbin-Viatson stat 1200003 Probabilty
. e T ProbiF-staisic) T 1 1 T
HQ: Hannan-Quinn informion reron GO0 S 0 W 00 B M0 0
Null Hypathesis: PIB has  unit roat
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxag=5)
tStatistic  Prob  null Hypothosis: PIB has a unit root
stant
Dickey-Fuller test stafistic 2628426 00967 Lag Lengtn: 0 (Automatic - Dased on SIC, maxiag=5
Testoritical values 1% level 2.660720 IR ——
5% level -1.955020
10% level -1.609070 Augmented Dickey-Fuller test statistic -0384913  0go7s
Test crincal values: 1% level 2724070
F . 5% favl -2 986225
MacKinnon (1995) one-sided p-values B8 lovel -29a022e
“MacKinnon (1996) one-sided pvalues
Dickey-Fuller Test Equation
Dependent Variable: D(PIB) N 13 Dickey-Fuller Test Equat
Lgmented Dickey-Fuller Test Equation
e s op duaree Dependent variable: DPIB)
ate: 03/21/22 Time: 09:39 Method: Laast Sauares
Sample (adjusted). 1996 2020 Date: 03/28/22 Time: 10:04
Included observations: 25 after adjustments Sample (adjusted). 1996 2020
Included 25 afler
Variable Coeflicient Std. Brror *Statistic Prob Variable Coefficient Std. Error t-Statistic Prob.
PIB(-1) 0.045514  0.017316 2628426  0.0147 IR 0011805 0031162 -0.384013 07038
c 7948117 3064878 2150965  0.0417
R-squared -0.194586  Mean dependent var 673.4500
Adjusted R-squared -0.194585  S.D. dependentvar 935.6094 [FEINSED L ared O eaon  Weandependent var Slaana
S.E. of regression 1023785  Akaike info criterion 16.73958  SE. of regression ©53.7787 Akalke info criterion 16.63536
Sum squared resid 25155260  Schwarz criterion 16.78833  Sum squared resid 20922959 Schwarz criterion 16.73287
Log likelihoad 208.2447  Hannan-Quinn criter. 1675310 Log likelihoo 2058420 Hannan-Ouinn criter 1685240
in-watson stat 1677886 F-statistic 01481568 Durbin-Walson siat 1610203
Frob(F-statistic) 0703838
Null Hypothesis: D(PIB) has a unit raot
Exogenous: Constant, Linear Trend
Ml Hypothesis. D(EIB has a unit ol Lag Length: 0 (Automatic - based on SIC, maxlag=5}
Exagenous: Constant .
Lag Length: 0 (Automatic - based on SIC, maxlag=5) tStatistic Prab
- —— Dickey-Fuller 195t statistic 14331440 00114 Null Hypoihesis: PIE has a unit root
e Temtwiloalwiies e BEi R T A p—
Dickey-Fuller test statistic -4.528055 0.0018 5% level 3612199
Test criical values: level -3.737853 10% level -3.243079 t-Statistic Prab.*
554 level 2991878
10% level 2835542 “MacKinnon (1998) one-sided pvalues Augmented Dickey-Fuller test statistc 213200 05033
554 lovel 3803200
“Mackinnon (1996) ane-sided p-values .
Augmented Dickey-Fuller Test Equation 107 el 2220054
Dependent Variable: DEPIB,2) “Mackinnon (1996) ane-sided pvanes
Augmented Dickey-Fuller Test Equation Method: Least Square
Dependent Variable: DIPIB 2) Date: 0312822 Time' 10:10 .
Dt Garers Time. Sample {adlusied); 1897 2020 Bepondons veriania, DB oo
Date: 03/28/22 Time: 10:10 Included observations: 24 after adjustments et auar
Sample (adjusted) 1997 2020 Date’ D3/28/22 Tima. 1005
Included observations: 24 after adjustments Variable Coefficient Std Error  t-Statistic Prob.  Sampie (adjusted): 1996 2020
Vanable Caefelent St Frior  totatenc  Prob REIBET) “dasead 0200120 4331440 00003 Vanaoie Cosmoem  Sto Eror  tetatstc  Proo
DIPIB-1)) 1124693 0248334 4528955  0.0002 1995 - - -
c 77a8722 2758237 2605677 0003 _ GTRENDC1995) 1086338 003975 003A163 09715 e 4555551  Sosesie 1100047  0oAm
TREMDC19957 2003569 1388695  2.083949 00480
Fsquares 0402492 Mean depenaentvar Saapsas Rsquared 0.402524  Mean dependentvar 9338333 __ @
Adjusted R-s quared 0.458960 5D, dependent var 1322 109 Adiusted R-squared 0.433241  5.D. dependent var 1322198 “gogquaren 0171518 Mean dependent var 6734500
S of regression 9725407  Akaike info criterion 1667736 o ofregression 295 3961 Akalke Info criterion 18.78083  Adjusted R-squared 0085201 S.D. dependent var 036.6004
S quared yesid 20600370 Strvar mitaron 1677623 Sum squared resid 20807082 Schwarz criterion 16.00788 S.E of regrassion £90.5045  Akaiks Info criérion 1653362
Log likelinood 1981283 Hannan-Quinn eriter 16.70340 L0g likelihooa ~198.1275  Hannan-quinn crner. 16.79968  Bum squsred resid s o . b yi4vid
F-statistic 20.51143  Durbin-Watson stat 1749605 F-statistic 9790810 Durbin-Watson stat 1747258 O8 nic 2277202  DurblnWatson stat 1740448
Prob(F-statistic) 0.000166 Prob(F-statistic) 0.000990 Pran(F-statistic) 0128218
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Null Hypothesis: CAF has a unit root
X0QENoUS: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Null Hypothesis: GAF has a unit raot
Exagenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=5}

HUll Hypotas(s: D(CAF 2) has & unit root
Hone

tStatistic Prob Lag Length: 2 (Automatic - based on SIC, maxlag=5)
tStaistic  Prab.*
Augmented Dickey-Fuller test statistic 0771204 00736 LStatistic Probr
Augmentes Dicker-Fuler test statistic -2.270674 __ D.4304  Testcrfical values %% level 2664853
Test critical valu ~a37a307 5% lovel 1955881 ‘Augmented Dickey Fuller test statistic 4866048 00000
o ol “3.803202 10% level -1.608793 Tost crifical valuos 2679735
10% level -3.238054 So% lovel eso0ee
~MacKinnon (1996) ane-sided pvalues. “MacKinnon (1996) one-sided p-values 10% level 1607830
*MackInnon (1996) ons-sided p-values.
Augmented Dickey-Fullar Test Equation Augmented Dickey-Fuller Test Equation
Dependent Varable: DICAF) Dependent Vanable: DICAF) Aomanteg Dk e Tt Equston
hod: Method: Least Squars Dependent Varlal D(CAF,3)
Dt s e 0 Date: 03/28/22 Time: 10:18 Melhad: Least Sauare
ample st i Sample (adjusted): 1997 2020 Oate: 03/28/22 Tirma: 10:23
inciuded obe ervations: 25 aftar adjustments Included observations: 24 after adjustments Sample (adjustea): 2000 2020
vaniable Coemcient  Sta. Eror  t-Statistic  Prob
Variable Coeficient _ Std Errar 1 Stalistic Prob vanianie Cosficlent  Std Error  tStatistic  Prob,
CAF(1) 0189888 0083393 227 00320
c 0332278 2152510 0154368 00787 CAF(-1) 0016104 0020800 0771204 04487 s 2508807 0522678 4886048 00001
@TREND(" 19957 1388050 00540571 2525609 00163 D(CAF-1) 0604241 0248844 2426187 00238 067841 0393078 2456503 00244
D(EAF( ZDED 0.705949 0.267678 2637307 00187
Rosauares " 9245522 Wean dependentvar Se92209 R-squared -0.001662  Mean dependent var 5500000
Adusied R-square neient var Adlsted R-squared 0047162 S0 dapendentvar 1694001 R-squared 0703195 Hean dependentvar 0720000
o eara e AP Ea0 A e menen et SE of rearession 4804405 Akaike info criterion 6.056599 Adusted R squared 0870217 8.0, depondantvar et
Sur savared rasia 386.1937  Schwarz eriterion sosigos 2 o darain o " B earon SE ofrearession 4536702 Akalke Info crierion 5993041
Log likelihood 8963175 Hi an-Quinn eriter. 5.855008 um squared resis chwarz criterion squared resid 3704800 Schwarz eriterion 6.143050
F-statistic 3601497 Durbin-Watson stat 1.343143 Log likellhood -70.67918 Hannan-Quinn criter. 6.0B2644 | o9 jikelihoo -69.93633  Hannan-Quinn criter. 6.026225
ProniF-siafistic) 0044358 Durbin-Watson stat 1806677 Durbin-watson stat 1969493
Mull Hypothesis: D(CAF) has a unit root
Exoaenaus: Constant, Linear Trend Hull Hypethesie: DEPIB) has & unlt oot
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Exogenous: Mol
U ypomests: DUGAR2) nas 8 it roon LagLenath: 0 an SiC, maxiag=s)
Lag Length: 3 (Automatic - based on SIC, maxdag=5) Statistic Prob® - Prob -
voumsuc _cron Augmented Dickey Fuller tesl stalisic 2446320 03480
Testeritical values evel ~1.394308 ugmenied ico: Fule ostsialiic 3146795 00030
st Do e oz enets P 1 EH Augmentad pickey 3140798
st crfical values el “sasaz0r 10% lavel -3.243078 2 iovel -1.955681
0% evel 208073 TIPS —— 10% level 1.600793
Maskinnon (1995) one-sided paiues "MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmertad Dicker-Fuller Test Eauation Dapandent vanaple: DICAF.2)
ndans Venania: o Methoc: Laast SaUares Augmented Dickey-Fuller Test Equation
Bato: 03/z6/22 Tima, 10,22 Dale 03/28/22 Time. 10.18 Dependent variable: D(PIB,2)
Sample (adjusted) 2001 2020 Sample (agjusted): 1997 2020 Metnod: Least Square:
Inciuded observations: 20 afer sdjustments Included observations: 24 after adjustments Date: 03/26/22 11
— rr——— T R T Sample (adjusted) 197 2020
arant Coemeent ot Lot pron Variable Coeflicient Std. Error t-Statistic Prob. Included abservations: 24 after adjustments
BEArED ) a7iaes Fi37r7a  boame DUGAFC 1) 0646830 0284400 2448320 00233
(CAFC1)3) = F E Y
HEasH i i seme i 084sEI0 0264400 2d44s3z0 00233 Variable Coeficient  Sid.Eror  LStalistie  Prob.
o 7274471 dqazsy a0 @TRENDC18957) 0055845 0156342 0357214 07245 DFIBE) 0640976 0203682 -3146795  0.0045
@TRENDCIG0S) 0443050 0180327 2aBians 00274 T T T Tee—— 02000 = - — —
Feeauares 075703 Weanaepenaenivar | 077oop  AdiuSted R-sauared 017974 St var Sososgz Rpmuarsd | 0207323 Moan dependentvar 4333313
Adjusted R-aquarad 8.100857 E. of regression 4575726  Akalke info criterion 5.005877 fjusted R-3 quare!
SE or regression 5079838 Sy sauared resia Aaoaney  Sewar ertanian 643720 SE ofregression 1108344 Akalke info erilerion 1588980
Sum squared resia Zezaar Sewar ciwron 820157 Log ikelinood _88.85052 Hannan-Guinn criter. 6034044 Sum squarad resid 28263826  Schwarz criterion 16.94808
Faee 1103043 DurblnwalEon stat 2952000  F-stanst 3510202  Durbin-watson stat 1676466 Lo likeliho *2017988  Hannan-Quinn criter. 1691292
ProbiF-statisticy 0.00018 Prob(F-: Blallsllc) 0.048384 Durpin-watson stat 2.001850
Null Hypoingste: DICAR,2) has a unfi oot U Hypothesis: D(GAF 2) has a unit reot
Exogenous: N Exogenous: Constant
Cag Langih 2 (Avtomali - based on SIG, maxiag=5) Lag Length: 2 (Autamalic - based en SIC, maxiag=5) Null Hypothesis: DIGAF) has a unit root
+Statistic Prob.” -Statistic Prob.” Lag Length: 0 (AUtoMatic - based on SIC, maxiag=5)
Augmented Dickey-Fuller test mu:u: - BHMB 00000 Auomentd Dickev-Fuller test statistic 4700904 0,0043 TStatistic Prob.-
Tost crticai valuss Tt tovel Teat erical valies 7es030
el osaoan 3"’:“;’“' aat2aes Augmented Dicker-Fuller test staistic 172888z  oovea
10% level -1.607830 - Test criieal values 56 Tevel EX T
. - 5% level “1.955681
"MacKinnon (1996) one-sided p-values. Mackinnon (1686) one-sided p-values. 10% level -1.608793
fugmented Dickey Fuller Tos Equation “MACKINAON (1986) ON8-31084 P-valLes.
Ausmentea Dickey-Fuller Tast Equstion Dependent Varanie: DIGAR, 3
Dapendent Variable: D(CAF,3) Metnod: Least Squares,
Method: Least Squares Date: 0228722 Time fuamented Dickey-Fuller Test Sauaton
Date: 0326122 Time: 10:23 Sample (adiusted), 2000 2020 Dependent variable 2)
Sample (adjusted) 2000 2020 Included obsarvations: 21 after adjustments Method: Least Squ; rae
Included abssnvations: 21 after agjustments Daie 032822 Time 10:2
wVarlable Coafficient Std. Errar 1-Statistic Prob. Sample (adjusted). 1887 2020
¥ Inciuced 24 ater adjustments
Varialo Cosffciont  Std.Emor ([ Slalistic  Frob TR Py Tooos )
» B - DHCAF(1)3) 04075 olozss .
D(GAF(-1),2) ZQEQM 553379 4.866048 0.0001 D(CAF(-2).3) 0.276833 0.0188 variable Coefmcient Sta. Error t-Statistic Proo,
D(CAF(-1)3) 0967841 0393078 2450583 00244 i g7iioss  o27eeal ze7odna 00109
D(CAF(-2),3) 0.705949 0.267678 2637307 0.0167 - - _ D(CAF(-13) -0.235860 0.136423 -1.728882 0.0972
Resquared 0.703185 Mean dependentvar 0720000  metod M-z quared 0 Zo3iag Weanoepandant var R — 0111818 Mean depondant var -0.332083
Adusted R-squared  0.670217 dontvar 7009902 ST of rapressian 4683782 Akaike Info criierion 6087174 Amuema R-squared 0111018 S.D. dependent var 5.050502
E of regression 4536702 Akalke Info crterion 5803841 Sum sauares rasia 3607647  Gchwars crianion & 2an131 $781808  Akaice mfa cntenon 5095947
Sum squared resia 37004699 Schwarz criterion 6142058 Log likelinood -59.81533  Hannan-Guinn criter 5130353 5215423  Schwarz criterion 6.048033
Lo kel -59.93533  Hannan-Quinn criter 6026225 Foofailailc 1346190 Durbin-Wataon siat 10aA063 7099936  Hannan-Quinn criter. 6012969
Durhin Wats on stat 1050403 Pron(e - statisticy 0000095 Durbin-Walson stat 1985478
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