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Abstract:

This study aims to analyze the dynamic relationship between macroeconomic indicators
and financial market efficiency in selected Arab countries, with a particular focus on the impact
of major global crises such as the 2008 financial crisis and the COVID-19 pandemic in 2020.
To achieve this objective, a dual methodological approach was adopted, combining theoretical
exposition with empirical analysis. The empirical part employed a Panel VVector Autoregression
(Panel VAR) model, which is well-suited for capturing the mutual interactions between
variables over time. Dummy variables were incorporated to represent crisis periods, along with
interaction terms to quantify how economic indicators behave differently during normal times
Versus crises.

The findings reveal that macroeconomic indicators have a strong and positive effect on
stock price indices, while their impact on trading volume is relatively weaker. The 2008
financial crisis had an immediate and pronounced impact on financial indicators, whereas the
COVID-19 crisis exerted greater influence on real economic variables. Additionally, the
influence of GDP growth on stock prices diminishes during periods of crisis, reflecting a
temporary disconnection between financial markets and economic fundamentals in times of
uncertainty.

Based on these results, the study recommends enhancing the flexibility of economic
policies in Arab countries, activating monetary and fiscal tools proactively during crises,
encouraging long-term investment, improving the business environment, and promoting
financial literacy to strengthen market efficiency and resilience over the long run.

Keywords: Economic Indicators, Financial Market Efficiency, Economic and Financial
Crises, Panel VAR Model
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0,047 245,45 1179,87 405,91 420844 | 117,97 1210,9 551,42 1161 17313,45 321 686,78 394,7 2000
0,047 250,36 5912,89 934,38 1171116 52,97 840,75 419,85 1583 | 22223,44 321 324,05 518,7 2001
0,047 206,28 6443,71 1334,67 2122,349 114,93 1440,46 581,76 2251 30974,47 47,5 246,47 5216 2002
0,047 261,14 434912 260714 5472,88 130,99 | 2443,46 1334,3 322016 159055,6 67,2 188,53 694,94 2003
0,047 463,05 6835,04 | 532717 5181,78 197,97 | 3757,02 198519 | 634359 472990 130,25 256,65 1188,688 2004
0,047 2113 2772,04 | 23806,4 9728,96 923,4 7859,3 33204 | 282523 1103583 504,5 5288 | 7739,785 2005

0,3 1386,9 78364 | 21616,3 9960,02 | 20319 9109,9 22144 | 192216 1402942 969,1 5633 | 61619,35 2006

207 1069 6151,8 1744 1308,96 994 2200,9 5211 29927 682287 893 727 | 14775,65 2007
313 2088 9582,7 28677 133650 1710 1407,7 8686 48220 523129 543 1689 28027,8 2008
473 473 74374 13641 1037,71 1038 1622,6 5905 25317 337041 100,6 1360 | 33918,95 2009
161,48 60,6 1248 14521 9536,8 204,8 4365,6 947 6003,7 45461 239,3 2664,6 11007,5 2010
613 106,8 4646 708,5 699 70 23394 479 58624 85989 2324 1098,2 1869 2011
279,3 27,4 5632 507,7 34219 751 1936,3 699,2 6551,4 9188 110,55 | 121716 1678,5 2012
2634 125,8 5470 745,5 5984,3 162,3 2672,5 1556,1 5692,3 78532 193,42 876,6 7808,5 2013
2145 91,7 8950 785,2 5006,4 144,2 2058,4 14451 1658 130679 268,58 798,05 4761,5 2014
408,369 60,9 6805 1425,7 2600,9 124,9 2061,6 1151 4930,8 89715 235,79 918,51 5458,5 2015
0,712 1253 6077 998,5 29781 340,2 2667,5 571,7 4307,8 79861 144,44 799 7844,6 2016
673 130 4859 491 32921 238,5 2852,3 819,2 3590,5 61155 709,23 840 5476,5 2017

18 196,9 3924 537,2 4994 60,6 5354 3411 3332 4728 52,12 841,8 2851 2018

21 216,2 4910 577,5 7219 36,8 756,9 411,2 3815 5566 48,4 475 3659,85 2019

0,6 129,2 10273 469,4 13985,5 52,9 3726 287,2 8857,4 | 195516,2 529 492,7 6313,05 2020
65,123 114,5 16956,8 544,4 13646,9 58,7 938 4374 8126,2 119926,8 0,02 129,7 21186,9 2021
196,2 75,6 8626 4233 10190,7 1874 1551 519,9 7633,4 79323 34 314 21947 2022
3,18451 557,4 | 107860,2 17753 33936,7 582,9 33426 29421 34400,7 | 158756,9 318,32 565,8 48079,9 2023
408,369 1041,3 286652,5 1389,3 | 33436,29 544,4 7142 2839,5 29442 | 5105254 318,32 5443 55331,7 2024
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MarketCap Volume IPC INF GDP MM Year
13337,2 2116,003 93,78692 1,889199 5,321668 63,48961 2000
13621,44 2635,666 91,00769 1,354636 3,586357 70,91453 2001
14969,3 3560,404 97,56154 2,871897 3,27402 72,69026 2002
26115,49 13832,73 134,8458 2,221646 5920122 73,35344 2003
44394,74 38819,73 191,6208 3,704529 7416684 7217874 2004
89559,89 91625,52 325,6488 3,49628 5498208 73,27255 2005
61659,54 118420,9 2439577 4,328187 7,455795 74,78828 2006
92801,04 57499,72 325,5962 6,419137 6,631564 78,6912 2007
49824,69 60594,09 212,4615 9,565668 6,4987 75,57532 2008
41925,15 330281 2321231 3,575368 2,480285 85,443 2009
70647,58 6411,729 287,18 4,217112 4,710509 83,0093 2010
62499,38 8054,823 2478773 4,791547 4,12846 79,42734 2011

65473 2409,578 249,9335 6,412467 2,396163 78,05482 2012

7738419 8467,902 295,1815 6,229255 3,426673 80,8302 2013
84694,12 12066,2 326,05 5,709116 3,289882 82,86394 2014
74313,18 8915,151 294,685 3,516117 3,224632 90,66758 2015
76971,51 8208912 321,7177 4,240138 3,01533 94,6773 2016
78188,27 6548,179 315,8988 6,756097 1,365925 94,1916 2017
83398,29 1722,763 302,3935 8,532114 1,662012 91,28875 2018
233139,6 2130,304 312,0046 5,445109 0,743951 92,14893 2019
235757 18215,59 290,1908 20,0353 -5,38286 100,9246 2020
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270500,8 14010,11 327,6119 41,90699 2,69364 96,37326 2021
287549 10076,22 239,2877 28,86468 4,311894 94,31725 2022
295471,8 30240,15 271,519 33,27008 -0,15785 95,69319 2023
346783,7 71508,88 274,3238 33,27008 -0,15785 95,69319 2024
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IPC GDP INF MM VoL MC
IPC 1.0000
GDP 0.0098 1.0000
INF 0.0744 -0.3151* 1.0000
MM 0.0845 0.1347* -0.1416* 1.0000
VOL 0.2013* -0.0336 0.0258 -0.0980 1.0000
MC 0.259* -0.0356 -0.064 -0.063 0.3017* 1.0000
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13 3948) Sl yzea e lolase! ALl sluel o 1 yuuad

Panel VAR 7 3 g3 yuds guilis : W) cllaod!
Jidl Jgladl s (2 (Panel VAR) o gl bl S It G Slasei¥l 735 jouas @ Jo¥ 3gkasell ad
el i ol aradl o ASaloull lEMall Jites @ g 9aid! 56 LaSy gilinll 8o ¢ lasiad iy gin3ll ilgzeal]
nsS-olia sleaes (AIC) SUST laglan Hlas Jie (il wilgmall HLasl ulas @hlasl (e degeme sy @3

Aol 83929 7 3gedl ddad (o 319l Bedes gz «(HQ)

32 2l Slgmall J2alll Jsball O ) Olada casS-olag (KO8T Slae F J) 20 Joumll @ dmingoll lall ass
Blswdll 3 Joluall @z o 2uSCealipadl cslaMadl Sl Csad¥ yuimy cnitia) (iszmd alaieiind Lo cdle £l .2

Buainadl ulyudl e (e lawdll jd5eg Fpuad) WS el ( golaid¥) sl ALl

L,Ej Ayl LoalawdW ol paiedl s dxusly LS eligs wl3de 3929 ‘_ﬂ 22 JQ.\.‘xJ\ ‘3 Ci}oﬂ\ adas él.b Add

(VOL)Jgluill @z (IPC) el slacel ;250 (1o

((HQ) 5S-G li slenny (AIC) ST Slaglaa slens) sllas¥l Jgbo sleisl 2163 Jguizel!

VAR Lag Order Selection Criteria

Endogenous variables: YOL IPC CM INF MM GDP
Exogenous variables: C

Date: 06/01/25 Time: 22:55

Sample: 2000 2024

Included observations: 273

Lag LogL LR FPE AlC SC HQ

0 -6532.990 NA 2.57e+13 47.90469 47.98402 47.93653
1 -5097.628 2797.117 9.07e+08 37.65295 38.20825" 37.87586
2 -5016.637 154.2685 6.53e+08™ 37.32334" 38.35462 37.73732"
3 -4991.049 47.61333 7.05e+08 37.39963 38.90688 38.00467
4 -4955.352 64.85607" 7.08e+08 37.40185 39.38507 38.19795

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC. Schwarz information criterion

HQ: Hannan-Quinn information criterion

135948 Sl yea tyuasll
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|PC(-2)5 IPC(-1) e K o e (>9a9 (S9irn g oA Lv_w.a_t Ge Sy IPCJ 5)3-;(.10.“ ﬁ*.a_ﬂ ui L Al
S5l Jlaa¥l sl il () s S gl ol 3 1S @39 By aiasl 3929 (de Juy Lo « Llias] ligins

Bl e1al @es § g 53lazd¥ gaidl o ) adia b (IPC e caz g Soine (S ,35:GDP(-1) Buslg 85y
Lbos MM(-2) 38T o @ <IPC e Llmy) MM(-1) T oo «U1IS sy gginn 80 LI MM Gzl 3l

ST ) Ui (655 48 LSy mumll sotell e Lolms] 5355 Ugal 8315 0l o (5Seg Lo 39 cspine ISy

Apru olelsd ol dul>
PVAR 7 3545 olyutde 122 Joozed!
Jolud) g Sl )
(IPC) sl ype | (MC) diguad Zagll (INF) pieazll (MM) gl o yall Jatual izl
(voL) (GDP) JLe2¥!
0512 (8.70)*** 4176 (092) 0043 (2.33)* 2.721 (3.04)%* 0.595 (1.87) 0128 (0.71) VOL(-1)
0.238 (3.93)*** -5.072(-1.08) -0.019 (-1.00) -2.406 (-2.60)** -0.673 (-2.05)** 0.074 (0.40) VOL(-2)
-0.001 (-0.90) 0.527 (8.27)*** -0.00009 (-0.37) 0.007 (0.55) -0.009 (-2.09)** 0.004 (1.66) IPC(-1)
0.0002 (0.27) 0.304 (4.73)*** -0.0002 (-0.86) -0.009 (-0.73) 0.0119 (2.64)** -0.0055 (-2.16)** IPC(-2)
0.909 (3.97)*** 43.534 (2.46)** 0.892 (12.44)¥** 3.687 (1.06) -0.812(-0.66) 1.849 (2.63)** MC(-1)
-0.658 (-2.92)%* | -34.307 (-1.97)** 0.087 (1.23) -4.062(-1.18) 0.708 (0.58) -1.940 (-2.81)%** MC(-2)
-0.0091 (-2.23)** 0.704 (2.24)** -0.0033 (-2.60)** 0.854 (13.83)*** 00177 (0.81) 0.0375 (3.02)*** INF(-1)
0.0192 (4.38)*** 0.102 (0.30) 0.0020 (1.44) 0.028 (0.41) -0.016 (-0.69) -0.0691 (-5.13)*** INF(-2)
0.0088 (0.78) 3.301 (3.78)*** 0.0067 (1.90) -0.011(-0.07) 0.989 (16.22)%* 0.0603 (1.74) MM(-1)
-0.0103 (-0.91) -3.249 (-3.69)** -0.0064 (-1.81) 0.047 (0.27) 00122 (0.20) -0.0636 (-1.82) MM(-2)
0.0279 (1.46) 4.591 (3.10)*** 0.0063 (1.05) -0.685 (-2.35)** 0.162(1.57) 0.487 (8.32)*** GDP(-1)
-0.0041 (-0.21) -0.839 (-0.55) -0.0055 (-0.89) -0353(-1.18) 0.0967 (0.91) 0.0552 (0.91) GDP(-2)
-0511(-1.16) -63.367 (-1.85) 0.202 (1.46) 4.671(0.69) 1.088 (0.46) 1.392(1.03) ol !

F*1%, **5%, *10% AV Ggiun Lic Soine

(4 3oledl J1a51) 13 39uayl Ol yiee e Ioleiel (i Ldl slael (o 1 yuuasl!

Los ¢ INF(-1) %5 A5 ggiun die (IPC) Hlasdll ;dige e 9o Uginn il ool wad (INF) ezl duddls Wi
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G13 0359 Ay lyetal 3929 (e Ju Lo 529 Al Bugiasy 1sl>VOL(-2) 9 VOL(-1) e S O 3] cduwasd 3,5 1x]l
INF(- 37 gtz 9350 Asylay Jgladll @z e 0350 poailly Ad g Zaiall o o LS . Jolaal) pax> § S
459 sl Sligtus (s okiae Melas (Say oo ¢l Soan S INF(-2) LT Loy ol oinn JSCa1)
g Lasyl o (e Jo Les (MC(-1) Jg¥l slas¥l e Ligiang Lizmgo aflill 0 audgund ! doyal] LaelIly . Ggand! 3 Sl
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L 529 Adgudl dauall deVOL(-1) ol slar¥l sic Lizga Ligian Ll Lial Joludl et o0 s LeS - 285l
Wal> 3929 4S5y Lea (Adgund! Louall (e 33 a8 Joluddl @ £ Lasyl ) i ¢ onrgadl s ke Las A8e (o
ez e Lgins 16l MM g (GDP ¢ IPCeUS (3 Loy 5,391 el il (g0 (61 el o e biliadl @ Lo Aolie o3l
Joludll e s puds @ L AST 0585 a8 gl gl dassyall ads 1l Jalgall 0 (e Juts Lo gl

AT 2oliats¥ Jolgally &,lae

ez 3l (INF) el of mlodl apdsl (ayaland ¥ ol ydsells 2dladl ol ydgadl ons Aaloadl ol il auddly
a3 uadll J2¥ @ Jeladdl @z 8l oof ) i Les ccammgng Soinn Sy (VOL(-1)) Jo¥1 sl e Jolud!
e alug goine il (VOL(-2)) Sl ellagyl uie Jgladl ezt OIS« ilaadl 3 pieiat)l o s ¢ lasy| g 2805
Lssrdl uddl e daxiadl Lgaall @ axls ol Goudl @ 2asY Clrimiat uSay 43 Les piiadll
Luad AT e Cllu Sgian JShn 4353 IPC o ud uad cAyuadl AasOl e (IPC) slased! jdge il dwddly Wi
dI AL 3 s da ads (MM(-2)). Sl ellagy) e carge Soinn JSiag « (MM(-1)) ¥l el i
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gl elol el 3 Usiadly solaid¥l gaill Jie 2SI clpinad) pany 9o mlid) WSai cale (S
il L3l s esatl) s Syl Jelasy G syl ST Aoy il Joluddl e O gog Loy « gy
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Sl g lasyl ) 6352 Lea el el e @iy Gl § coailuell 428 330 Luolazd¥ ¢ LagHl (e
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.MC

At ADe 3929 (e LdLa| Mds 22 Jsusdl 3 midge 98 LS il yad Al jlasl 3s, cells ] 43LaYL
Foll @bl e Sgins g A 3529 J) @l 543 S« (IPO)Gaud) yigoll 9o stV ol pinell o
%1 cyo JBT AW Ggiun die I3y (APC Graud) yizall e INF @ieiatlly (MM) 352l (oye9 (GDP)JLazy!
sda o iy @1y closall GllxiuwlsPVAR 7350 olalas Jilxd (o dualiiuwd) daludl mludl 1S, 1da
Slazall sds (e $aine g G @1 edan ¥ Llaall B! G sladll 4> e sl Sy 355 Dol
Lolamedl 1Sy oo «Jolazll qzm> (§ Liginn Sl § ey ) pieaddl elidzwly « (VOL)Jglaall gz e
il g A1l 6,391 2aLans ¥l clpazedl L 0sSs oF 095 uesatll bgaall slas ¢y yetlunel! 2,851l
Slpaiedl M e AST S sty Graadl - d3ell o 1 sl (@1 Ayl Bmls 3y ag Joludl e (e

Audyls Adgung Awis Jolgay Joluddl e 3l Loy Assliad) 2p3Laz8 )

Hauuall Bl Judees 113 (S

Response to Cholesky One S.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptotic S.E.s

Response of VOL to MC Innovation Response of VOL to INF Innovation Response of VOL to MM Innovation
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1359481 Sl yima youadd!

7 5 gt lis 23 Joa!

WAR Granger Causality/Block Exogeneity Wald Tests
Date: 06/02/25 Time: 19:24

Sample: 2000 2024

Included observations: 299

Dependent variable: WOL

Excluded Chi-sqg df Prob.
IRrC 1.456301 2 0.4828
A% L 24.24073 2 0.0000
INF 21.94577 2 0.0000
MM 1. 7688272 2 0.4131
SDP 2.373229 2 0.3053
Adl 48. 19176 10 O.0000

Dependent variable: IPC

Excluded Chi-sqg of Prob.
WO 1.232049 2 0.5401
4% L= T.e32178 2 o.0219
INF 14. 41502 2 0.0007
PN 14. 47881 2 O.0007
SDP 10.492721 2 0.0053
Adl 3I2.91867 10 0.0003

135948) Sl yen tyuuasll

s g Al ShlLasYl (e Aegarme olya] piiw ualitundl @l 859 7 3seaidl LMo (o aSTl
Ol oo ST ) 38Ls) ¢ Blgald 1A Lol Jie JSUis 3929 aieg ez 3gaidl lyaiul (o 3azadl ) ollasy|
o3l e Laedlias ey ymate sl oo Gilad Yo saazl] 18 3,05000 Ml

z 39l ol 14 S8 J (AR Inverted Roots) 4.1l 4wl Hodoell musy & i go 92 LS o sl panud| 5Las | uS,
Mt ) (s o ylomasl Kglao yelay ¥ allaidl o (gny Las eI 3,511 (515 gzl pear 25 g « yaTuka
of 4S5t (Bgigall Jlally g3Liazd¥l Julmall Gyops Slanadl e uad .ol 5950y Axllis Jlas 8,054
Sllaiwl 2alazal slow Aaladl @ludl L8lame oo Sra LS Bol> oldar oye o) 2350l Slalas
ALl ol dsell e Lolaid¥l ool dgald Aasdadl HUY) pwds cedy oo « yzeilydd Ll Hlas ) ol cileayall

Bgadl ilalasly clulead! Jdett Coslag gude JSia
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AU duSall yoiztl 214 JSCad
Inverse Roots of AR Characteristic Polynomial
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135948) Sl yea yuaoll

6352 ¥ (Lag 2) owiwin) (s plasind of 24 Jouzdl @ I LLSY eI LM Las| o el el e sdle

Jeloerll dasSe a9 7 3geill 2ilas¥) mlidl 5e3 oy 3har Lo cz3setll 3ly @ Sine 13 L) as )

(ongytedl (Seabipudl
sasd 131 Bla i jLas 24 Jouz!

VAR Residual Serial Correlation LM Tests

Date: 06/02/25 Time: 12:50

Sample: 2000 2024

Included observations: 299

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE™" stat df Prob. Rao F-stat df Prob.

1 41.08451 36 0.2576 1.144477 (36, 1210.4) 0.2577
2 80.22051 72 0.2371 1.117790 (72, 1469.3) 0.2375
3 137.5573 108 0.0289 1.286225 (108, 1514.4) 0.0292

*Edgeworth expansion corrected likelihood ratio statistic.
1355281 Sl yien 1y iaedl
Slesslaol (IPC) Hlasdl yige (uSay g oyall AL Blowdll § "8 en 2008" (ye Buwliall @ludl cass
px> s (e @ Auad) Ugudl cladasy ol mldl gois degduadl Aoyl iladgiy audoll sbaid|
il e Jires (pmediuna! Bz sdsSiw e @bl GIA @351y Sslaadl Jigatdl cldanad (VOL) ol
orediunall a8y pianlls Budas cilSolys Slodyall 315wl Zylmiul y(lals (Baker & Wurgler, 2007)a,S]|

plasl clys Aaie (ndy poe Aadio dlus] @) (ST o Lalesd @l iled Jas e "Jladl gl g5
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e Goinng s adli ) A8La] (1 = -4.920%) &gl Zayally (= -4.643%) el 150 (30 IS e Ligians
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Date: 06/02/25 Time: 19:30

Sample: 2000 2024

ool olelasy) 11 Gl

3>kl

IPC VOL MC INF MM GDP
Mean 252.1786 2524477 111638.2 10.10491 83.62233 3.334157
Median 183.2700 1334.300 26210.00 3.005389 71.64696 3.423150
Maximum 1113.900 1402942, 2923502. 359.0930 260.6183 26.17025
Minimum 26.57000 0.020000 84.59000 -4.863278 10.61661 -21.39990
Std. Dev. 193.9877 119378.3 365709.9 33.44984 52.80738 4798495
Skewness 1.455003 8.247744 6.347071 6.536827 1.909539 -0.754488
Kurtosis 5.415307 81.01027 44.49237 52.78813 6.775790 10.88692
Jarque-Bera 193.6708 86093.90 2549568 35882.42 390.5680 873.1730
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Sum 81958.05 8204551. 36282738 3284.096 27177.26 1083.601
Sum Sq. Dev. 12192519 4.62E+12 4.33E+13 362520.9 9035126 7460.281
Observations 325 325 325 325 325 325
13 Jgudsl Ol yea yuadl
.IaL,sjzll Wgiynn 2 Gxlo
Covariance Analysis: Ordinary
Date: 06/02/25 Time: 19:31
Sample: 2000 2024
Included observations: 325
Correlation
Probability IPC VOL MC INF MM GDP
IPC 1.000000
VOL 0.201295 1.000000
0.0003 -
MC 0.258922 0.301713 1.000000
0.0000 0.0000 -
INF 0.009796 -0.033619 -0.064388 1.000000
0.8604 0.5459 02471 -
MM 0.084492 -0.097957 -0.063622 0.134685 1.000000
0.1285 0.0778 0.2527 0.0151 -
GDP 0.074435 0.025817 -0.035757 -0.315050 -0.141596 1.000000
0.1807 0.6429 0.5207 0.0000 0.0106 -
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GDP

Null Hypothesis: Unit root (individual unit root process)
Series: GDP_GROWTH

Date: 05/26/25 Time: 01:02

Sample: 2000 2024

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Total number of observations: 311

Cross-sections included: 13

Method Statistic Prob.*™

Im, Pesaran and Shin W-stat -6.70803 0.0000

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: GDP_GROWTH

Date: 05/26/25 Time: 01:02

Sample: 2000 2024

Exogencous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1

Total number of ocbservations: 310

Cross-sections included: 13

Method Statistic Prob.”™

Im, Pesaran and Shin VW-stat -7.57255 0.0000

** Probabilities are computed assuming asympotic normality

MM

MNull Hypothesis: Unit root (individual unit root process)
Series: BROAD_MONEY

Date: 05/26/25 Time: 01:00

Sample: 2000 2024

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Total (balanced) observations: 312

Cross-sections included: 13

Method Statistic Prob.*™
Im, Pesaran and Shin W-stat -0.67476 0.2499
Im. Pesaran and Shin t-bar -1.68960
T-bar critical values *™*: 1% level -2.12080

5% level -1.93720

10% level -1.84480

** Probabilities are computed assuming asympotic normality
=== Critical values from coriginal paper

MNull Hypothesis: Unit root (individual unit root process)

Series: BROAD_MONEY

Date: 05/26/25 Time: 01:01

Sample: 2000 2024

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 3

Total number of observations: 302

Cross-sections included: 13

Method Statistic Prob.*™

Im, Pesaran and Shin W-stat -3.52867 0.0002

** Probabilities are computed assuming asympotic normality
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INF

Null Hypothesis: Unit root (individual unit root process)
Series: INFLATION

Date: 05/26/25 Time: 01:03

Sample: 2000 2024

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Total number of observations: 304

Cross-sections included: 13

Method Statistic Prob.™™

Im, Pesaran and Shin W-stat -2.73217 0.0031

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)
Series: IPC

Date: 05/26/25 Time: 01:04

Sample: 2000 2024

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 2
Total number of observations: 309

Cross-sections included: 13

Method Statistic Prob.™

Im, Pesaran and Shin W-stat -2.19649 0.0140

** Probabilities are computed assuming asympotic normality

IPC

Null Hypothesis: Unit root (individual unit root process)
Series: IPC

Date: 05/26/25 Time: 01:04

Sample: 2000 2024

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 2
Total number of observations: 309

Cross-sections included: 13

Method Statistic Prob.™

Im, Pesaran and Shin W-stat -2.19649 0.0140

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: IPC

Date: 05/26/25 Time: 01:04

Sample: 2000 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 3

Total (balanced) cbservations: 273

Cross-sections included: 13

Method Statistic Prob.™

Im, Pesaran and Shin W-stat -1.97505 0.0241

** Probabilities are computed assuming asympotic normality
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VOL

MNull Hypothesis: Unit root (individual unit root process)
Series: VOL

Date: 05/26/25 Time: 01:12

Sample: 2000 2024

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 tc 4
Total number of observations: 299

Cross-sections included: 13

Method Statistic Prob.*™

Im, Pesaran and Shin W-stat -3.03030 0.0012

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: VOL

Date: 05/26/25 Time: 01:08

Sample: 2000 2024

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 4

Total number of observations: 299

Cross-sections included: 13

Method Statistic Prob.™™

Im, Pesaran and Shin W-stat -1.72865 0.0419

** Probabilities are computed assuming asympotic normality

MC

MNull Hypothesis: Unit root (individual unit root process)
Series: MC

Date: 06/02/25 Time: 19:19

Sample: 2000 2024

Exogenous variables: Individual effects

User-specified lags: 2

Total (balanced) observations: 286

Cross-sections included: 13

Method Statistic Prob."™
Im, Pesaran and Shin W-stat -4.98773 0.0000

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: MC

Date: 06/02/25 Time: 19:19

Sample: 2000 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 2

Total (balanced) cbservations: 286

Cross-sections included: 13

Method Statistic Prob.™
Im, Pesaran and Shin W-stat -2.73186 0.0031

** Probabilities are computed assuming asympotic normality
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Vector Autoregression Estimates
Date: 06/02/25 Time: 19:21
Sample (adjusted): 2002 2024

Included observations: 299 after adjustments

Standard errors in ( ) & t-statistics in[]

VOL IPC MC INF MM GDP

VOL(-1) 0.512122 4175788 0.043001 2.720650 0.594980 0.127916

(0.05888) (4.55684) (0.01844) (0.89579) (0.31788) (0.18041)

[ 8.69801] [ 0.91638] [2.33196] [3.03715] [1.87172] [ 0.70902]

VOL(-2) 0.238487 -5.071917 -0.018976 -2.405991 -0.673404 0.073834

(0.06072) (4.69915) (0.01802) (0.92377) (0.32781) (0.18605)

[ 3.92803] [-1.07933] [-0.99792] [-2.60455] [-2.05424] [ 0.39686]

IPC(-1) -0.000745 0.527466 -9.47E-05 0.006917 -0.009281 0.004189

(0.00082) (0.06379) (0.00026) (0.01254) (0.00445) (0.00253)

[-0.80399] [ 8.26936] [-0.36690] [ 0.55164] [-2.08579] [ 1.65859]

IPC(-2) 0.000226 0.304447 -0.000223 -0.008190 0.011866 -0.005499

(0.00083) (0.06438) (0.00026) (0.01266) (0.00449) (0.00255)

[0.27150] [4.72873] [-0.85721] [-0.72613] [ 2.64208] [-2.15721]

MC(-1) 0.908675 43.53442 0.891887 3.686520 -0.812490 1.848662

(0.22896) (17.7205) (0.07171) (3.48352) (1.23617) (0.70158)

[ 3.96866] [ 2.45673] [ 12.43786] [ 1.05828] [-0.65726] [ 2.63498]

MC(-2) -0.657508 -34.30661 0.086578 -4.061718 0.707679 -1.940326

(0.22552) (17.4544) (0.07063) (3.43120) (1.21761) (0.69105)

[-2.91546] [-1.86550] [1.22577] [-1.18376] [ 0.58120] [-2.80780]

INF(-1) -0.009058 0.703688 -0.003299 0.854094 0.017710 0.037525

(0.004086) (0.31410) (0.00127) (0.06175) (0.02191) (0.01244)

[-2.23184] [ 2.24033] [-2.59513] [ 13.8323] [ 0.808286] [3.01754]

INF(-2) 0.019243 0.101573 0.001976 0.027556 -0.016347 -0.069080

(0.00440) (0.34025) (0.00138) (0.06689) (0.02374) (0.01347)

[4.37708] [ 0.29852] [ 1.43505] [0.41198] [-0.68872] [-5.12799]

MM(-1) 0.008759 3.300828 0.006732 -0.011383 0.988691 0.060323

(0.01129) (0.87369) (0.00354) (0.17175) (0.06095) (0.03459)

[0.77588] [ 3.77803] [ 1.90415] [-0.06627] [ 16.2218] [1.74389]

MM(-2) -0.010306 -3.249163 -0.006435 0.046894 0.012233 -0.063601

(0.01138) (0.88038) (0.00356) (0.17307) (0.06142) (0.034886)

[-0.80599] [-3.69062] [-1.80633] [ 0.27096] [0.19919] [-1.82469]

GDP(-1) 0.027888 4.590793 0.006308 -0.6843906 0.161722 0.487186

(0.01912) (1.47970) (0.00599) (0.29088) (0.10322) (0.05858)

[1.45918] [ 3.10252] [ 1.05343] [-2.35459] [ 1.56673] [8.31623]

GDP(-2) -0.004128 -0.838664 -0.005462 -0.353288 0.096688 0.055204

(0.01970) (1.52501) (0.00817) (0.29979) (0.10638) (0.06038)

[-0.20951] [-0.54994] [-0.88509] [-1.17846] [ 0.90886] [0.91431]

(o] -0.510619 -63.36672 0.202127 4.670589 1.088086 1.391872

(0.44196) (34.2050) (0.13842) (6.72407) (2.38613) (1.35423)

[-1.15536] [-1.85256] [ 1.46028] [ 0.69461] [ 0.45600] [1.02779]

R-squared 0.797117 0.763193 0.967061 0.709475 0.984390 0.416523

Adj. R-squared 0.788604 0.753257 0.965679 0.697286 0.983735 0.392041

Sum sq. resids 452.3163 2709338. 44.36687 104700.3 13184.75 4246.8S50

S.E. equation 1.257587 97.33041 0.393864 19.13335 6.789736 3.853475

F-statistic 93.63987 76.81125 699.7217 58.20219 1502.958 17.01374

Log likelihood -486.1464 -1786.472 -139.0240 -1300.095 -990.3253 -820.9607

Akaike AIC 3.338772 12.03660 1.016883 8.783247 6.711206 5.578332

Schwarz SC 3.499661 12.19749 1177772 8.944136 6.872095 5.739221

Mean dependent 7.242101 266.0726 9.991055 10.84256 85.05017 3.236778

S.D. dependent 2.7352086 195.9414 2.126007 34.77559 53.23843 4.942145
Determinant resid covariance (dof adj.) 3.58E+08
Determinant resid covariance 2.74E+08
Log likelihood -5450.429
Akaike information criterion 36.97946
Schwarz criterion 37.94479

Number of coefficients 78
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Vector Autoregression Estimates
Date: 06/09/25 Time: 09:21
Sample (adjusted): 2002 2024

Included observations: 299 after adjustments

Standard errors in ( ) & t-statistics in [ ]

VOL IPC mMC INF GDP MM

VOL(-1) 0.508982 4.137049 0.041602 2.864181 0.027076 0.722601

(0.05886) (4.42191) (0.01777) (0.89455) (0.16668) (0.30504)

[ 8.64679] [ 0.83558] [ 2.34124] [ 3.20180] [ 0.16244] [ 2.36884]

VOL(-2) 0.231361 -4.108348 -0.015490 -2.370679 0.022606 -0.576601

(0.06062) (4.55363) (0.01830) (0.92120) (0.17165) (0.31413)

[3.81677] [-0.90221] [-0.84648] [-2.57347] [0.13170] [-1.83555]

IPC(-1) -0.000879 0.552184 1.26E-05 0.005762 0.004338 -0.008668

(0.00082) (0.06191) (0.00025) (0.01252) (0.00233) (0.00427)

[-1.06701] [8.91921] [ 0.05083] [ 0.46004] [ 1.85875] [-2.02852]

IPC(-2) 0.000341 0.285263 -0.000303 -0.008755 -0.005287 0.010872

(0.00083) (0.06241) (0.00025) (0.01262) (0.00235) (0.00431)

[ 0.41050] [ 4.57104] [-1.20680] [-0.69348] [-2.24741] [ 2.54851]

MC(-1) 0.880137 50.34724 0.924591 3.008303 2.144447 -0.968944

(0.22928) (17.2239) (0.06921) (3.48441) (0.64925) (1.18819)

[ 3.83867] [2.82310] [ 13.3584] [ 0.86365] [ 3.30287] [-0.81548]

MC(-2) -0.616827 -42.25370 0.051145 -3.584378 -2.063427 0.606559

(0.22586) (16.9869) (0.06818) (3.43242) (0.63956) (1.17046)

[-2.73100] [-2.49035] [ 0.75013] [-1.04427] [-3.22632] [0.51822]

INF(-1) -0.009664 0.773216 -0.003080 0.860496 0.031093 0.028191

(0.00406) (0.30513) (0.00123) (0.06173) (0.01150) (0.02105)

[-2.37918] [ 2.53407] [-2.51229] [ 13.9402] [2.70337] [1.33931]

INF(-2) 0.019516 0.075518 0.001911 0.023205 -0.065284 -0.022046

(0.00438) (0.32940) (0.00132) (0.06664) (0.01242) (0.02272)

[ 4.45082] [ 0.22928] [ 1.44380] [ 0.34823] [-5.25784] [-0.97018]

GDP(-1) 0.023854 5.070556 0.007864 -0.646575 0.446959 0.228745

(0.01921) (1.44313) (0.00580) (0.29195) (0.05440) (0.09955)

[1.24172] [3.51359] [ 1.35600] [-2.21471] [8.21647] [2.28771]

GDP(-2) -0.008103 -0.202576 -0.0028%0 -0.361085 0.043470 0.132370

(0.01973) (1.48207) (0.00596) (0.29982) (0.05587) (0.10224)

[-0.41073] [-0.13669] [-0.48527] [-1.20433] [0.77811] [ 1.29470]

MM(-1) 0.006732 3.610555 0.007951 -0.011313 0.051864 1.009573

(0.01129) (0.84831) (0.00341) (0.17161) (0.03198) (0.05852)

[0.59813] [ 4.25620] [ 2.33242] [-0.06592] [ 1.62195] [17.2517]

MM(-2) -0.008298 -3.557164 -0.007650 0.047143 -0.055416 -0.008243

(0.01138) (0.85468) (0.00343) (0.17290) (0.03222) (0.05896)

[-0.72932] [-4.16198] [-2.22740] [ 0.27266] [-1.72010] [-0.13881]

Cc -0.537926 -59.50064 0.216603 4.756261 1.226093 1.425672

(0.44055) (33.0950) (0.13299) (6.68513) (1.24750) (2.28305)

[-1.22102] [-1.79787] [ 1.62870] [ 0.71041] [ 0.98284] [ 0.62446]

COoVvID -0.162983 -15.74990 -0.159713 11.24919 -7.558091 9.146862

(0.36544) (27.4520) (0.11032) (5.55354) (1.03479) (1.89377)

[-0.44600] [-0.57373] [-1.44779] [ 2.02559] [-7.30400] [ 4.82998]

SUBPRIME 0.731062 -129.0526 -0.549523 4.772240 0.115823 -4.344936

(0.36997) (27.7923) (0.11168) (5.62239) (1.04762) (1.91725)

[1.97602] [-4.64346] [-4.92039] [ 0.84879] [ 0.11065] [-2.26624]

R-squared 0.800022 0.780095 0.969837 0.714286 0.508853 0.985824

Adj. R-squared 0.780164 0.769255 0.968350 0.700202 0.484641 0.985126

Sum sq. resids 445.8392 2515957. 40.62808 102966.6 3574.859 11973.17

S.E. equation 1.252939 94.12228 0.378228 19.04097 3.547891 6.493001

F-statistic 81.15406 71.96203 652.2410 50.71440 21.01700 1410.741

Log likelihoed -483.9901 -1775.402 -125.8630 -1297.599 -795.2076 -975.9147

Akaike AIC 3.337726 11.97593 0.942227 8.779928 5.419449 6.628192

Schwarz SC 3.523367 12.16157 1.127868 8.965569 5.605090 6.813833

Mean dependent 7.242101 266.0726 9.991055 10.84256 3.236778 85.05017

S.D. dependent 2.735206 195.9414 2.126007 34.77559 4.942145 53.23843
Determinant resid covariance (dof adj.) 2.56E+08
Determinant resid covariance 1.88E+08
Log likelihood -5393.877
Akaike information criterion 36.68145
Schwarz criterion 37.79530

Number of coefficients 90
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Vector Autoregression Estimates

Date: 06/09/25 Time: 10:12

Sample (adjusted): 2002 2024
Included observations: 299 after adjustments
Standard errors in ( ) & t-statistics in [ ]

VOL IPC mMC INF GDP MM

VOL(-1) 0.513210 3.368391 0.037402 3.085553 -0.015838 0.715795

(0.05931) (4.44668) (0.01783) (0.82577) (0.16032) (0.30506)

[ 8.65345] [ 0.75751] [ 2.09745] [ 3.7365€6] [-0.09879] [ 2.34644]

VOL(-2) 0.233910 -3.901706 -0.013194 -2.621140 0.046795 -0.594039

(0.06099) (4.57317) (0.01834) (0.84926) (0.16488) (0.31373)

[ 3.83496] [-0.85317] [-0.71943] [-3.08637] [ 0.28380] [-1.89345]

IPC(-1) -0.000849 0.545324 -2.86E-05 0.007328 0.004657 -0.009542

(0.00083) (0.06211) (0.00025) (0.01153) (0.00224) (0.00426)

[-1.02451] [ 8.78055] [-0.11467] [ 0.63539] [2.07979] [-2.23951]

IPC(-2) 0.000280 0.292952 -0.000278 -0.0076439 -0.005524 0.011456

(0.00083) (0.06257) (0.00025) (0.01162) (0.00226) (0.00429)

[ 0.33532] [ 4.68172] [-1.10623] [-0.65825] [-2.44861] [ 2.66863]

MC(-1) 0.860870 56.35388 0.942043 3.030069 1.987109 -0.883093

(0.23370) (17.5223) (0.07027) (3.25399) (0.63176) (1.20208)

[ 3.68363] [3.21612] [ 13.4064] [0.93119] [ 3.14534] [-0.73484]

MC(-2) -0.609073 -46.66755 0.038%947 -3.534952 -1.886966 0.542484

(0.22940) (17.2002) (0.06898) (3.19417) (0.62015) (1.17998)

[-2.65501] [-2.71320] [ 0.56464] [-1.10669] [-3.04277] [0.45974]

INF(-1) -0.009532 0.785653 -0.003167 0.875235 0.027174 0.027400

(0.00410) (0.30745) (0.00123) (0.05709) (0.01108) (0.02109)

[-2.32450] [ 2.55542] [-2.56869] [ 15.3296] [2.45140] [1.29911]

INF(-2) 0.019468 0.123652 0.002323 -0.013330 -0.065717 -0.015281

(0.00442) (0.33137) (0.00133) (0.06154) (0.01195) (0.02273)

[ 4.40496] [0.37315] [1.75264] [-0.21662] [-5.50053] [-0.67219]

GDP(-1) 0.024497 5.023547 0.007015 -0.558481 0.417023 0.239854

(0.01946) (1.45903) (0.00585) (0.27095) (0.05260) (0.10009)

[ 1.25887] [ 3.44308] [1.19891] [-2.06120] [7.92747] [2.39630]

GDP(-2) -0.008051 -0.012356 -0.002575 -0.341722 0.023294 0.140453

(0.01992) (1.49355) (0.00599) (0.27736) (0.05385) (0.10246)

[-0.40418] [-0.00827] [-0.42990] [-1.23205] [0.43257] [1.37078]

MM(-1) 0.007352 3.576339 0.007608 0.005393 0.048669 1.002882

(0.01134) (0.85059) (0.00341) (0.15796) (0.03067) (0.05835)

[ 0.64805] [ 4.20454] [2.23039] [0.03414] [ 1.58698] [17.1865]

MM(-2) -0.008831 -3.562201 -0.007397 0.026298 -0.050342 -0.002003

(0.01145) (0.85873) (0.00344) (0.15947) (0.03096) (0.05891)

[-0.77105] [-4.14823] [-2.14801] [0.16491] [-1.62598] [-0.03399]

[#] -0.477680 -69.21529 0.187791 3.628065 1.223899 1.406657

(0.44343) (33.2469) (0.13333) (6.17413) (1.19871) (2.28084)

[-1.07725] [-2.08186] [ 1.40849] [ 0.58762] [1.02101] [0.61673]

CRISIS*GDP 0.033870 -6.281984 -0.022729 0.015284 0.709935 -0.975692

(0.03891) (2.91769) (0.01170) (0.54183) (0.10520) (0.20016)

[ 0.87036] [-2.15307] [-1.94256] [0.02821] [ 6.74865] [-4.87450]

CRISIS*MM 0.000310 0.244785 0.000499 0.017845 -0.003207 -0.016533

(0.00504) (0.37816) (0.00152) (0.07023) (0.01363) (0.02594)

[0.08152] [0.64731] [0.32917] [0.25411] [-0.23524] [-0.63727]

CRISIS*INF -0.004776 -0.356111 -0.006031 0.740084 0.013173 -0.102681

(0.00744) (0.55781) (0.00224) (0.10359) (0.02011) (0.03827)

[-0.64201] [-0.63840] [-2.69620] [ 7.14442] [ 0.65498] [-2.68323]

CRISIS*MC 0.033456 -8.790031 -0.028245 -0.400851 -0.395110 0.595280

(0.05160) (3.86868) (0.01551) (0.71844) (0.13948) (0.26540)

[ 0.64840] [-2.27210] [-1.82058] [-0.55795] [-2.83265] [2.24293]

R-squared 0.798372 0.780225 0.969978 0.759380 0.550918 0.985989

Adj. R-squared 0.787989 0.767755 0.968275 0.745727 0.525438 0.985194

Sum sq. resids 447.2884 2514478 40.43765 86715.70 3268.685 11834.07

S.E. equation 1.2538416 94.42769 0.378677 17.53575 3.404568 6.478023

F-statistic 70.22419 62.57051 569.4434 55.62313 21.82171 1240.320

Log likelihood -484.4752 -1775.314 -125.1606 -1271.920 -781.8217 -974.1676

Akaike AIC 3.354349 11.98872 0.850907 8.621536 5.343289 6.629884

Schwarz SC 3.564743 12.18911 1.161300 8.831929 5.553682 6.840277

Mean dependent 7.242101 266.0726 9.991055 10.84256 3.236778 85.05017

S.D. dependent 2.735206 195.9414 2.126007 34.77559 4.942145 53.23843
Determinant resid covariance (dof adj.) 2.0TE+08
Determinant resid covariance 1.46E+08
Log likelihcod -5355.844
Akaike information criterion 36.50732
Schwarz criterion 37.76968

Number of coefficients 102
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