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1" APP: Asset purchase programmes.
2 CBPP3: third covered bond purchase programme.
ABSPP: asset-backed securities purchase programme.
PSPP: public sector purchase programme.
CSPP: corporate sector purchase programme.
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https://www.ecb.europa.eu/mopo/implement/omt/html/index.en.html#abspp
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1 Covered bonds, 2015, Consultations, Banking and finance, European Commission
website:
https://ec.europa.eu/finance/consultations/20 15 /covered—bonds/index_en.htm
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ECB. (2009, December).

() A0 pabiall e slaae¥) g 3
ECB. (2017, January).
ECB. (2016).
* Third covered bond purchase programme (CBPP3) - Q&A, Asset purchase programmes,
Instruments, Monetary Policy, ECB Website:

https://www.ecb.europa.eu/mopo/implement/omt/html /cbpp3-qga.en.html



https://ec.europa.eu/finance/consultations/2015/index_en.htm
https://ec.europa.eu/finance/consultations/index_en.htm
https://ec.europa.eu/finance/index_en.htm
https://ec.europa.eu/index_en.htm
https://ec.europa.eu/finance/consultations/2015/covered-bonds/index_en.htm
https://www.ecb.europa.eu/mopo/implement/omt/html/index.en.html
https://www.ecb.europa.eu/mopo/implement/html/index.en.html
https://www.ecb.europa.eu/mopo/html/index.en.html
https://www.ecb.europa.eu/mopo/implement/omt/html/cbpp3-qa.en.html
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1ECB. (2015, September).

2ECB. (2017, July).

$ECB. (2015).

4 Qutright transaction, Monetary Policy, Tasks, Deutsche Bundesbank Euro system Website;

https: //www.bundesbank.de/en /tasks /monetary—policy /outright—transactions /public—sector—

purchase—programme—pspp——831140



https://www.bundesbank.de/en/tasks/monetary-policy/outright-transactions/public-sector-purchase-programme-pspp--831140
https://www.bundesbank.de/en/tasks/monetary-policy/outright-transactions/public-sector-purchase-programme-pspp--831140
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1ECB. (2015, May).

2 APP: Asset purchase programmes.
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“ECB. (2019, April).

° ECB. (2018, March).
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! History of the Frankfurt Stock Exchange, Frankfurt Stock Exchange (under public law), Our
company, Deutsche Borse Group Website:

https://www.deutsche—-boerse.com/dbg—en/our-company/frankfurt-stock—exchange/history—

of-the—frankfurt-stock—exchange
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3 Al-Ameer, Hammad, Ismail, Hamdan. (2018).
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> History of the Frankfurt Stock Exchange, Frankfurt Stock Exchange (under public law), Our

company, Deutsche Boérse Group Website:

https: //www.deutsche-boerse.com/dbg—en/our-company/frankfurt-stock—exchange/history—

of-the—frankfurt—stock—exchange

Exchange Council, Frankfurt Stock Exchange (under public law), Our company, Deutsche
Borse Group Website:

https: //www.deutsche—boerse.com/dbg—en/our—company /frankfurt-stock—

exchange/exchange—council
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' Management board, Frankfurt Stock Exchange (under public law), Our company, Deutsche
Borse Group Website:

https: //www.deutsche-boerse.com/dbg—en/our—company /frankfurt-stock-

exchange/management-board

2 Trade Surveillance HUSt, Know—How, Frankfurt Stock Exchange Website:

https: //www.boerse—frankfurt.de/en /know—how/about/organisation—der—

boerse/handelsueberwachungsstelle-huest
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adidas AG, Allianz SE, BASF SE, Bayer AG, BMW AG St, Continental AG, Covestro
AG, Daimler AG, Delivery Hero SE, Deutsche Bank AG, Deutsche Boérse AG,
Deutsche Post AG, Deutsche Telekom AG, Deutsche Wohnen SE, E.ON SE,
Fresenius Medical Care AG & Co. KGaA St, Fresenius SE & Co. KGaA, Heidelberg
Cement AG, Henkel AG & Co. KGaA Vz, Infineon Technologies AG, Linde plc,
Merck KGaA, MTU Aero Engines AG, Minchener Rick AG, RWE AG St, SAP SE,
Siemens AG, Siemens Energy AG, Volkswagen AG Vz, Vonovia SE.
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! Deutsche Borse Group. (2018, May).
2DAX , Real-time quotes, Equities, Frankfurt Bérse Website:
https://www.boerse—frankfurt.de/equities/realtime—quotes/DE0008469008

3 Deka MDAX ETF launched on Xetra, Press releases, Media, Deutsche Bdrse Group
Website:

https: //www.deutsche-boerse.com/dbg—en/media/press—releases/Deka—MDAX-ETF-
launched—on—Xetra—496928

4 MDAX , Real-time quotes, Equities, Frankfurt Borse Website:
https: //www.boerse—frankfurt.de/equities /realtime—quotes/DE0008467416
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Airbus SE, AIXTRON SE, alstria office REIT-AG, Aroundtown SA, Aurubis AG,

AUTO1 Group SE, Bechtle AG, Beiersdorf Aktiengesellschaft, Brenntag SE,
CANCOM SE, Carl Zeiss Meditec AG, Commerzbank AG, CompuGroup Medical SE
& Co. KGaA, CTS Eventim AG & Co. KGaA, Deutsche Lufthansa AG, Durr AG,
Encavis AG, Evonik Industries AG, EVOTEC SE, Fraport AG, freenet AG, Fuchs
Petrolub SE Vz, GEA Group Aktiengesellschaft, Gerresheimer AG, Grand City
Properties S.A., Hannover Rick SE, Hella KGaA Hueck & Co., HelloFresh SE,
HOCHTIEF AG, Hugo Boss AG, K+S Aktiengesellschaft, KION GROUP AG, Knorr-
Bremse AG, LANXESS AG, LEG Immobilien AG, MorphoSys AG, Nemetschek AG,
Nordex SE, Porsche Automobil Holding SE, ProSiebenSat.1 Media SE, PUMA SE,
Qiagen N.V., Rational AG, Rheinmetall AG, Sartorius AG Vz, Scout24 AG, Shop
Apotheke Europe, Siemens Healthineers AG, Software AG, Stréer Media SE,
Symrise AG, TAG Immobilien AG, TeamViewer AG, Telefonica Deutschland Holding
AG, thyssenkrupp AG, Uniper SE, United Internet AG, Varta AG, Wacker Chemie
AG, Zalando SE.
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1&1 AG, Aareal Bank AG, ADLER Group S.A., ADVA Optical Networking SE,
Amadeus Fire AG, ATOSS Software AG, BayWa AG vNa, Befesa SA, Bilfinger SE,
Borussia Dortmund GmbH & Co. KGaA, Ceconomy St, CEWE Stiftung & Co. KGaA,
Dermapharm Holding SE, Deutsche EuroShop AG, Deutsche Pfandbriefbank AG,

1 SDAX, Overview, Know—how, Frankfurt Borse Website:

https: //www.boerse—frankfurt.de/en /know—how/glossary/sdax

2 SDAX , Real-time quotes, Equities, Frankfurt Bérse Website:
https: //www.boerse—frankfurt.de/equities /realtime—quotes/DE0009653386
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https://www.boerse-frankfurt.de/equity/bilfinger-se
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https://www.boerse-frankfurt.de/equity/ceconomy-st
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https://www.boerse-frankfurt.de/equity/dermapharm-holdings
https://www.boerse-frankfurt.de/equity/deutsche-euroshop-ag
https://www.boerse-frankfurt.de/equity/deutsche-pfandbriefbank-ag
https://www.boerse-frankfurt.de/en/know-how/glossary/sdax
https://www.boerse-frankfurt.de/equities/realtime-quotes/DE0009653386

71 Ang ¥ L) (3l e g s @l i) dbon i
Aygu (B lgia Balina) 4lSaly CypiSilh duayse (8 s Al
Deutz AG, DIC Asset AG, Dragerwerk AG & Co. KGaA Vz, DWS Group GmbH &

Co. KGaA, Eckert & Ziegler Strahlen— und Medizintechnik AG, ElringKlinger AG,
Fielmann AG, flatexDEGIRO AG, Global Fashion Group S.A, Grenke AG,
HAMBORNER REIT AG NA O.N., Hamburger Hafen und Logistik AG, HENSOLDT
AG, home24 SE, HORNBACH Holding AG & Co. KGaA, Hypoport SE, Indus Holding
AG, Instone Real Estate Group, Jenoptik AG, Jost Werke AG, Jungheinrich AG,
Kléckner & Co SE, Krones AG, KWS SAAT SE & Co. KGaA, LPKF Laser &
Electronics AG, Medios AG, Metro AG (St), Nagarro SE, NEW WORK SE, NORMA
Group SE, PATRIZIA AG, Pfeiffer Vacuum Technology AG, RTL Group S.A., S&T
AG, SAF-HOLLAND SE, Salzgitter AG, Schaeffler AG, SGL CARBON SE, Siltronic
AG, Sixt SE St, SMA Solar Technology AG, Stabilus S.A., STRATEC SE, Sudzucker
AG, SUSS MicroTec SE, TAKKT AG, Talanx Aktiengesellschaft, Traton SE, Vantage
Towers AG, VERBIO Vereinigte BioEnergie AG, Vossloh AG, Wacker Neuson SE,
Westwing Group AG, ZEAL NETWORK SE NA O.N., zooplus AG.
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1&1 AG, AIXTRON SE, Bechtle AG, CANCOM SE, Carl Zeiss Meditec AG,
CompuGroup Medical SE & Co. KGaA, Deutsche Telekom AG, Dragerwerk AG &
Co. KGaA Vz, Eckert & Ziegler Strahlen— und Medizintechnik AG, EVOTEC SE,
freenet AG, Infineon Technologies AG, Jenoptik AG, LPKF Laser & Electronics AG,
MorphoSys AG, Nemetschek AG, Nordex SE, Pfeiffer Vacuum Technology AG,
Qiagen N.V., S&T AG, SAP SE, Sartorius AG Vz, Siemens Healthineers AG,

1 TecDAX, Overview, Know—how, Frankfurt Borse Website:

https://www.boerse—frankfurt.de/en /know—how/glossary /tecdax

2TecDAX , Real-time quotes, Equities, Frankfurt Bérse Website:
https://www.boerse—frankfurt.de/equities /realtime—quotes/DE(00(07203275
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Null Hypothesis: D(EP) is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 19 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.056970
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlasy) malil) aladiul dald) dae) e i juaall
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Dependent Variable: EP

Method: ARMA Maximum Likelihood (BFGS)

Date: 05/06/21 Time: 1825

Sample: 1 144

Included observations: 144

Convergence achieved after 7 iterations

Coefficient covariance computed using outer praduct of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 9148164 2654 332 3446503 0.0007
AR(T) 0.991025 0.015990 61.97634 0.0000
SIGMASQ 2258938 .4 13581.85 16.63237 0.0000
R-squared 0968471 Mean dependent var 9396.357
Adjusted R-squared 0968024 S.D. dependentvar 2686.055
S.E. of regression 480.3172  Akaike info criterion 15.23533
Sum squared resid 32529370  Schwarz criterion 15.28720
Log likelinood -1083.944 Hannan-Cuinn criter. 15.26047
F-statistic 2165538 Durbin-Watson stat 1.702014
Prob(F-statistic) 0.000000
Inverted AR Roots 99

Eviews 12 dlaay) malinll aladiul dald) ) e i juaal)
(cEsal gﬁ sl (7) ad, Jeand cliby e AlalieYl)
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Null Hypothesis: D(IR) is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.075537
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlaay) malinll aladiul dald) ) e i juaal)
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AR EP (h dlidial) Jal€il jLid) il o(5) by Jgaad

Date: 05/28/21 Time: 00:43
Sample (adjusted): 6 144

Included observations: 139 after adjustments
Trend assumption: Linear deterministic trend
Series: EP IR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.064514 11.19694 15.49471 0.1997
At most 1 0.013769 1.927169 3.841465 0.1651

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews 12 dlasy) malinl) aladiul Bald) ) e uaal

& Jaie G EP alilly IRJfwal) juiial) (pn jidie JalS5 amgy ¥ il dilaa) aoluill <oyl
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VAR Lag Order Selection Criteria
Endogenous variables: EP IR

Exogenous variables: C

Date: 05/28/21 Time: 01:18

Samp

Included observations: 136

le: 1144

ial) slady) 5 LIS :(6) a8, Jgaad)

Lag LogL LR FPE AIC SC HQ

0 -1227.725 NA 244858.6 18.08419 18.12702 18.10160
1 -792.9474 850.3736 434.1922 11.74923 11.87773 11.80145
2 -774.4357 35.66242*  350.7700* 11.53582*  11.74998* 11.62285*
3 -772.1541 4.328202 359.7891 11.56109 11.86092 11.68293
4 -767.7915 8.147887 357.9489 11.55576 11.94126 11.71241
5 -762.6494 9.452262 352.1005 11.53896 12.01013 11.73043
6 -761.9367 1.289318 369.7106 11.58730 12.14413 11.81359
7 -758.9425 5.327848 375.4568 11.60210 12.24459 11.86319
8 -756.6815 3.956723 385.5010 11.62767 12.35583 11.92358

Eviews 12 dlaay) malinl) aladiul Aald) ) e i juaal)
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Vector Auto regression Estimates

Date: 05/28/21 Time: 01:04

Sample (adjusted): 3 144

Included observations: 142 after adjustments
Standard errors in () & t-statistics in [ ]

EP IR
EP(-1) 1.005936 2.16E-06
(0.08531) (7.9E-06)
[11.7918] [0.27241]
EP(-2) -0.142437 -8.08E-06
(0.08110) (7.5E-06)
[-1.75626] [-1.07199]
IR(-1) -1160.705 1.617241
(623.612) (0.05796)
[-1.86126] [ 27.9029]
IR(-2) 491.0725 -0.660112
(600.881) (0.05585)
[ 0.81725] [-11.8200]
C 1614.113 0.069984
(420.039) (0.03904)
[ 3.84277] [1.79267]
R-squared 0.971487 0.992901
Adj. R-squared 0.970655 0.992694
Sum sq. resids 27975891 0.241660
S.E. equation 451.8889 0.041999
F-statistic 1166.970 4790.409
Log likelihood -1067.052 251.2104
Akaike AIC 15.09933 -3.467752
Schwarz SC 15.20340 -3.363673
Mean dependent 9466.649 0.408028
S.D. dependent 2637.930 0.491355

Eviews 12 dlasy) malinl) aladiub Lald) ) e uaal
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(R? =0.97) maaill ales dus DA o 5%l z3gaill Guatl) s3sal) ) cilylad¥) il iy
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VAR Model:

EP = C(1,1)*EP(-1) + C(1,2)*EP(=-2) + C(1,3)*IR(-1) + C(1,4)*IR(-2) + C(L,5)

VAR Model — Substituted Coefficients:

EP = 1.00593614694*EP(-1) — 0.14243703367*EP(-2) — 1160.70483399*IR(-1)
+491.072523842*IR(-2) + 1614.11344625

iz dgail) sl

) ChEAY) eha) @ bl CUCEA (e o3las Jalaill 8 aodisall #3saill Basa (pe B

:Var Residual Serial Correlation LM Tests /sl 1Al Llay) jlosl e

I5ns ple Gadal 4 adall Lo i codsng ade ) Adlsdiall olad) Bl 313 Bla)) dsag G s
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VAR Residual Serial Correlation LM Tests
Crate: 06/09/21 Time: 00:18

Sample: 1 144

Included observations: 142

Mull hypothesis: Mo serial correlation atlag h

Lag LRE* stat df Prob. Fao F-stat df Frob.
1 2175118 4 0.7036 0.543954 (4, 268.0) 0.7036
2 8.916569 4 0.0632 2258073 (4, 268.0) 0.0632

Mull hypothesis: Mo serial correlation atlags 1to h

Lag LRE* stat df Prokb. Rao F-stat df FProb.
1 2175118 4 07036 0543954 (4, 268.0) 07036
2 11.41340 2] 01794 1.441230 (8, 264.0) 01794

*Edgeworth expansion corrected likelihood ratio statistic.

Eviews 12 dlaay) malinll aladiul dald) dae) e i juaall
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:Var Residual Heteroskedasticity Tests Uaall ool Suilas jlasl e
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VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 06/09/21 Time: 00:20

Sample: 1144

Included observations: 142

Joint test:
Chi-sq df Prob.
41.06293 24 0.0164

Individual components:

Dependent R-squared F(8,133) Prob. Chi-sq(8) Prob.

resl*resl 0.051758 0.907441 0.5124 7.349609 0.4994
res2*res2 0.195482 4.039552 0.0003 27.75847 0.0005
res2*resl 0.027892 0.477011 0.8707 3.960678 0.8607
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Kwiatkowski~Phillips—Schmidt-Shin eyl 385 die)ll Jadlall dphiid Ll cha) &
s e IR of i (sladly <l aa) Level (i) die jhaa¥) las) g ((KPSS)

critical valuesis sl Ll ),\S§(0.267500) LM dgundl dilany) caxly Cus e

Lilany) il i (gl ae) Level gl die jie ye und) of cus @llX L(0.146000)
Joax @l 8 daiage & WS .(0.463000) daoall lgiad (e >S1(1.252167) LM gl
(olaals i ) Jo¥) Gl wie Abudad) ey Wi L (13) 5 (12) a3

sic 2020/12 A 2009/1 oe 1L jaiall diajl) Judlad) Ayhyiad [Las) milii :(10) a8 Jgaad)
(sladly <l aa) J¥1 EA

Null Hypothesis: D(IL) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.063541
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
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Date: 05/28/21 Time: 01:57
Sample (adjusted): 6 144

Included observations: 139 after adjustments
Trend assumption: Linear deterministic trend

Series: EP IL

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.060695 10.26262 15.49471 0.2611
At most 1 0.011154 1.559155 3.841465 0.2118

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews 12 dlasy) malinll aladiub Aald) ) e uaal)
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VAR Lag Order Selection Criteria
Endogenous variables: EP IL
Exogenous variables: C

Date: 05/28/21 Time: 01:59
Sample: 1144

Included observations: 136

Lag LogL LR FPE AIC SC HQ

0 -1274.201 NA 484998.7 18.76766 18.81049 18.78506
1 -828.6693 871.4066 734.2204 12.27455 12.40305 12.32677
2 -815.7842 24.82286* 644.3211* 12.14389* 12.35805*  12.23092*
3 -814.5201 2.398035 670.8511 12.18412 12.48395 12.30596
4 -811.4113 5.806128 679.8407 12.19723 12.58272 12.35388
5 -808.9121 4.594114 695.2350 12.21930 12.69046 12.41077
6 -808.8160 0.173871 736.6571 12.27671 12.83354 12.50299
7 -804.9930 6.802710 739.0433 12.27931 12.92181 12.54040
8 -803.5273 2.564872 767.7416 12.31658 13.04474 12.61249
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Vector Autoregression Estimates

Date: 05/28/21 Time: 01:58

Sample (adjusted): 3 144

Included observations: 142 after adjustments
Standard errors in () & t-statistics in [ ]

EP IL
EP(-1) 1.015314 8.41E-07
(0.08531) (1.2E-05)
[11.9012] [ 0.07244]
EP(-2) -0.161214 -8.57E-06
(0.08252) (1.1E-05)
[-1.95367] [-0.76264]
IL(-1) -527.2685 1.502377
(528.139) (0.07189)
[-0.99835] [ 20.8995]
IL(-2) 54.60652 -0.548143
(532.304) (0.07245)
[ 0.10259] [-7.56552]
C 1842.316 0.103711
(493.503) (0.06717)
[ 3.73314] [ 1.54398]
R-squared 0.971200 0.992963
Adj. R-squared 0.970359 0.992758
Sum sq. resids 28258179 0.523522
S.E. equation 454.1631 0.061817
F-statistic 1154.970 4832.985
Log likelihood -1067.765 196.3240
Akaike AIC 15.10937 -2.694704
Schwarz SC 15.21344 -2.590626
Mean dependent 9466.649 0.862113
S.D. dependent 2637.930 0.726388
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VAR Model:

EP = C(1,1)*EP(-1) + C(1,2)*EP(=2) + C(1,3)*IL(-1) + C(1,4)*IL(-2) + C(1,5)

VAR Model — Substituted Coefficients:

EP = 1.01531439233*EP(~1) - 0.161214078831*EP(-2) - 527.268461945*IL(-
1) + 54.6065248594*IL(-2) + 1842.31646131

iz dgail) sl
A0V @hlaa) eha) @ Al COKE (e s3lig Julatl) 3 axdiad) 3saill 5aga (e B

dgag paiy (sl :Var Residual Serial Correlation LM Tests sl Sl Lalsy¥) Lol e
I3 LS dgag ade (jeual 4 aell A odsag pie ol Adlsdall oUbaY) sl 315 Lals))
10.05 oo ST Laa¥l 3 Prob ded als Lavie dacayill a3 Jod pung cddlgdall olady) s
Bloall A BLay) [Las) :(14) a8 J gl

VAR Residual Serial Correlation LM Tests
Date: 06/09/21 Time: 00:22

Sample: 1 144

Included observations: 142

Mull hypothesis: Mo serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Frob.
1 5.026685 4 01964 1.520559 (4, 268.0) 0.1964
2 1.188363 4 08800 0296641 (4, 268.0) 0.8800

Mull hypothesis: Mo serial correlation atlags 1to h

Lag LRE* stat df Prob. Rao F-stat df Frob.
1 6.036685 4 01964 1.520559 (4, 268.0) 0.1964
2 1379053 2 00874 1749232 (8, 264.0) 0.0874

*Edgewaorth expansion corrected likelinood ratio statistic.
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sl g (f paall daajd Juis Lol ey 1385 <0.05 e ST LiaY) L8 Prob desd of gl cuy
LI LY Al e Sl Y Alpdal

:Var Residual Heteroskedasticity Tests Uaall oplo Suilas jlasl e

adll iy uilas 35as (pecaD 4 adal) dacajh odgag pae ol Uadll (pliy Guilad dgng Gule 3Vl
:0.05 oo ST laadd B Jeaall 4 Prob J dad Jof gl Laxie ducadll o2 s s

() ol (uilas sl (15) o) Jsaad

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 06/09/21 Time: 00:23

Sample: 1144

Included observations: 142

Joint test:
Chi-sq df Prob.
46.58007 24 0.0038

Individual components:

Dependent R-squared F(8,133) Prob. Chi-sq(8) Prob.

resl*resl 0.049883 0.872845 0.5412 7.083384 0.5277
res2*res2 0.175021 3.527022 0.0010 24.85295 0.0016
res2*resl 0.051134 0.895914 0.5220 7.261028 0.5087

Eviews 12 dlaay) malill aladiul dald) ) e i juaal)
Locap Jin Wl ey 1389 0.05 (e ST HlaadU S Jsaall 3 Prob J ded ol o gl ey
zasaill 3 Uadl) cplay Gailas lia gl aaall
(D adlagl) e g Ao 525l Jaea—3-2
byl laal (]
Kwiatkowski—Phillips—Schmidt-Shin 4a,la 88y 4oeill Jdedladl Lphaal  jlodl eha) &
:(KPSS)
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sic 2020/12 (4> 2009/1 (e ID juaiall duiajl) Judlad) Ay hyiad JLaa) milii :(16) Al Jgaad)

(oladly <ul 2a) Level (ggiwall

Null Hypothesis: ID is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.127280
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlasy) malinll aladiub Aald) ) e uaal)

Lalan) il G (oladly <l ae) Level (sgiwall vie dladad) ) 3oa3 Goladl Joaall (e aadls

.critical valuesis all lgied (o Jil LM Lguendl)

T aladial S 23 e Jily dahiae cilayy de (hiiae cppidl o Lag iz dgadll el
g laad (3 gl CDlges e 803 Jane i dal)al ARDL ghgal) olaidll I3 laasyl

D5 EP ¢ ARDL g isai :(17) o3

Dependent Variable: EP

Method: ARDL

Date: 05/28/21 Time: 02:24

Sample (adjusted): 2 144

Included observations: 143 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Schwarz criterion (SIC)
Dynamic regressors (4 lags, automatic): ID

Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(1, 0)

Note: final equation sample is larger than selection sample

Jgaadl

Variable Coefficient Std. Error t-Statistic Prob.*

EP(-1) 0.869246 0.031243 27.82207 0.0000

ID -952.5104 238.2725 -3.997567 0.0001

C 1183.912 272.5207 4.344300 0.0000

R-squared 0.971992 Mean dependent var 9430.271

Adjusted R-squared 0.971592 S.D. dependent var 2664.379

S.E. of regression 449.0733 Akaike info criterion 15.07301

Sum squared resid 28233359 Schwarz criterion 15.13516

Log likelihood -1074.720 Hannan-Quinn criter. 15.09826

F-statistic 2429.285 Durbin-Watson stat 1.729488
Prob(F-statistic) 0.000000

Eviews 12 dlaay) malipl) aladiul dald) ) e i juaal)
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dysm B lgha BB DIl oy siSilR duaygn 08 Al Als
=0.97) 2aail) Jalae dows DA (0 )30l #39aill danil) 335l ) ARDL 73503 culylid) il yuis
s Ol pdmil) Jaee b Alalall chsill (e %97 e z3sall o meagis b dediyall (R
29 1.72 4ied  Durbin-Watson statculy cus I3 Lala ) dl<aa o Sl Y dlgdall cUadY)

Jae of (4l flgisine e Ju 1385 0.05 (o sawal ID J Prob ded of 1adly 2 (e 4 ded
EP(-1) J Prob des S .iuse agiy dDlally ¢ agadd) Jlewd (3 35 aflagl) cBlgas e 530l
s U8 g Slaal Aaiise asdl ageadl) Sl o (o tlgigins e Ju 1385 0.05 e ral Ll 2
Qg 3ol pae Ao 1aag
0.05 o yrual lgiad cizly Prob(F-statistic) 5 1.96 (e LSl lgied cialy s F-statistic L
t il e Albell a8 Sy L Sgaill Aigine e Jay I3y

Estimation Equation:

EP = 0.869245635694*EP(-1) - 952.510367469*ID + 1183.91176956

Cointegrating Equation:
D(EP) = -0.130754364306*(EP(-1) — (-7284.73097266*ID + 9054.47229881))
D EP ¢ zigaill al) cUady) )i maas :(10) a8y Jid)

Schwarz Criteria
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g e Al a3l eUary) cilid aaay Lolals ast iy Schwarz Creteria il jaa Ao alacYly
Loty (any edd) Baals dnie) 5% o EP jund LBl cla) oy culS Schwarz J ded Bl Jiss
ARDL(1,0) J<&l) (30 z3sail el  Millig ¢ jina cuils D i

ADy EP (m agaad) jLis) il :(18) ady Jgaadl)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000

F-statistic 6.862418 10% 3.02 3.51
k 1 5% 3.62 4.16
2.5% 4.18 4.79

1% 4.94 5.58

Eviews 12 dlaay) malinl) aladiul dald) ) e i juaall
%5 xie AV aall e ol Fostatistic ded o) @liiall Jalsall agaall jladl ibs ekl
aagr (o AllSia Alaleall sda o e ey i JalS5 dgag aden 3G adell dum iyl
EP al) iy ID Jtadl jusiall G da¥) dbish 435 ADle

D EP (s Uadl) il g dgai i 1(19) o) Jgand)

ARDL Error Correction Regression
Dependent Variable: D(EP)

Selected Model: ARDL(1, 0)

Case 2: Restricted Constant and No Trend
Date: 05/28/21 Time: 02:46

Sample: 1 144

Included observations: 143

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

CointEq(-1)* -0.130754 0.028614 -4.569612 0.0000

Eviews 12 dlaay) malinll aladiul Aald) ) e juaal)

dod of LAY miw cud (ECM )Error Correction Model Uadll  mpsai z3gall duilly L
(00500 &l Prob ded cialy ¢um) Lilias) Lisinas 4l dad #=0.130754 Uadl) mona Jalas
ady EP alill Luidly ID Jied)l sidl Gn seadll sl e dgls dDle dsag o du 1

skl sl e clsill Ygems Lpgd puiall G A8Ma)) dala s Jalaadl 38 )k
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) ChlEAY) ehal @ o) CUKaA) (e s3lag Jalaill 6 aodiall z3saill Basa (e <kl
:Breusch—Pagan—Godfrey Lasl °

adl) cplis Luilas 35ng e 4 paal) dacash odgng pae o Uadd) cpli ailaS 35ng G (535

:0.05 (o ST ,LeaY) & F-statistic J Prob i als Lavie docajdll o2 Jod 4t

Breusch-Pagan-Godfrey jLii| :(20) a8, Jgaal)

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 2.138075 Prob. F(2,140) 0.1217
Obs*R-squared 4.238327 Prob. Chi-Square(2) 0.1201
Scaled explained SS 39.70465 Prob. Chi-Square(2) 0.0000

Eviews 12 dlaay) malill aladiul dald) ) e i juaal)

paadl Lacayd iy Wl iy 1385 <0.05 (e ST Lasy) & F-statistic J Prob ded o gl
ARCH i) sy Al jlaa) ) bl el o akBilly 2 dgall & Uadll ool (il ellia

:ARCH ,lai) e
ARCH ,Lis) :(21) a8 Jgaad)
Heteroskedasticity Test: ARCH
F-statistic 0.075557 Prob. F(1,140) 0.7838
Obs*R-squared 0.076595 Prob. Chi-Square(1) 0.7820

Eviews 12 dlasy) malinl) aladiub Lald) ) e 1 uaal

0.05 (e Sl syl & F-statistic J Prob ded of olil) cui cauts bl laa¥) casbls
sl 3 Uasl) cploy Guilas Gllia gl axall A p i il ey Vag

ool e b LK it gl dgag e Auhall sda b deadiiall bl A el b iy

Cumulative Sum of Recursive )  Blsll oSl goanall jlodl alasia) 2 ey saaly
agaall Jaly CUSUM dgliasy JLull JSal 285 13) ISl haad) astg . (Residual, CUSUM
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B 0sSadl LAY laaay Shall JKEN Jaw) 1Y) phsay) @aa Yy 5% digiae Sie e daal)
c(S5uaall 138 2ic dgasll

CUSUM a5l asliill gsanall i) :(11)d) JSil

25 50 75 100 125

—— CUSUM 5% Significance

Eviews 12 dlaay) malill aladiul dald) ) e i juaal)

cAuhall Jase 55l e LiSi syfies aa3ied) ARDL 7 35ai) 8y00all cBlelaall of Hlaa¥) J<a el

cashally il (s3all & Lahal) Ciliia (bl d9ag S Lea

agadl) ol jdigal gl Laa @il o (12)a8) Jid)

16,000
Forecast: EPF1
14,000 Actual: EP
N Forecast sample: 1144
12,000 P — Adjusted sample: 2 144
10,000 - Included observations: 143
o // Root Mean Squared Error ~ 750.3819
8,000 e Mean Absolute Error  597.5761
N\ / Mean Abs. Percent Error  6.484442
6,000 / \ Theil Inequali
/ quality Coef. 0.038288
4,000 - Bias Proportion 0.002132
Variance Proportion 0.021129
2,000 Covariance Proportion ~ 0.976740
25 50 75 100 125 Theil U2 Coefficient 1.607974
Symmetric MAPE 6.410584
—— EPF1 +2S.E

Eviews 12 dlasy) malinl) aladiub Lald) ) e 1 uaal
A o Y prdieaal) il z3ses o AieVh gl Jlead Hdgal gl jlad) & i sl i

LS .z el aladinls oy sall iy Al A8V slaiel aabiis by <0 e G 0.03 theil Jales
Al by Gailaall dgag iy 13ag 83gagal) Zlull Jaghall o cliluall (ol Ll Jal el
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3:1)3“ (,,SA Lga Baliay) @l&p 988318 day g (8 Anufpd Als

taged) Jlandy Jonat) sl ald Adlal) (3% @l idia Ala o ABAY) jLad) <Ll

12 Jed a 2015 ale 1 Jgd (e el Al 85l DA @lliy (EP 5 APP (p 38l 4l Siaus
Popiie JS1 Dage ol b Laads 12020 ale

syl eyl mabal LI GhsY) cbjida il :APP

DAX 15l sy b aged) el 50 :EP

:Jarque-Bera laa) alaaial Luhal) Jas el cilily aojsh pailiad sl g LS el

2020/12 s 2015/1 ¢ EP jasall aulal) il JLas(13) ) Jeai

Series: EP
Sample 172
Observations 72

Mean 11708.57
Median 12001.96

Maximum 13425.95

Minimum 9291.380

Std. Dev. 1121.237

Skewness  -0.377228

I I I Kurtosis 2035730
. Jarque-Bera  4.497062

9500 10000 10500 11000 11500 12000 12500 13000 13500 | Probability ~0.105554

Eviews 12 laay) malizl) aladiuls dald) das) (e i iaal)

12 e 3> 2015 Al 1 e (e Augpaadl 53l DA L <) gi€il8 S sy (8 agad ) Slandd g
252 9291.38 <aliy 2020 ole 12 jed (B 55 13425.95 s jawe S & 285 <2020 sle
Ghae Gihail 5y 11708.57 s sl o] oy 4lis 2016 ple 2 jed 8 jouw S
o) el (8 QN dgas o a6 a1 ¢ gy0 1121.237 o5

AN (ggine vie @llg 5.99 e i dad Jarque-Bera culy cua el ajgill aads Ll sl
il g o bl auygill juriall gsaads AN aaed) daiajd Judi o) aakiiss diag €0.0500 LS
sl gl ) g sad sy ABGN AL
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Level sl 2 2020/12 (A 2015/1 e EP pasall a1 WLa¥) jLad) :(14) a8, J<il)

Date: 05/M15/21 Time: 01:24
Sample: 172
Included observations: 72
Autocorrelation Partial Correlation AL PAC -Stat  Prob

0.832 0832 51976 0.000
0.6428 -0144 832972 0000
0.525 0093 10529 0000
0464 0101 12217 0.000
0428 0044 126.74 0000
0.286 -0.005 14277 0000
0375 0125 160371 0000
0.329 -0116 16932 0.000
0262 -0.044 17512 0000
10 0204 0001 7VE.72 0000
11 0110 -0.203 179.78 0.000
12 0,067 0102 18017 0.000
12 0,036 -0.050 18029 0000
14 0004 -0.076 183029 0000
15 -0.025 0.019 183035 0.000
16 -0.046 0021 18055 0.000

o
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0 17 -0.060 -0.059 1830.829 0.000
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O
1

TITIHIY]|

1=

==

i
[

18 -0.123 -0.119 182.40 0.000
19 -0.192 -0.052 186.10 0.000
20 -0.227 -0.024 191.38 0.000
21 -0.23¥ 0022 197.25 0.000
22 -0.222 0004 20250 0000
22 0181 0116 206.05 0.000
24 0116 0105 207.54 0.000
25 -0.064 0047 2038.01 0000
26 -0.074 -0.101 208.64 0000
27 -0.082 0062 20945 0000
28 -0.084 00017 210371 0000
29 -0.049 0057 21061 0.000
20 0,008 0054 21061 0000
21 0.046 -0.029 21029 0000
32 0045 -0107 211.15 0.000

oo

T OO

eonm=n[l

=T

- il

0=

Eviews 12 ilasy) malil) aladiul dald) aie) ¢ 2 juaall
Tocaj by diag 0.05 (e ol Q-Stat dilasy bl Llaay) dedl of J<E) e Jaadl

Vol o lsde eyl Gl Jlls ¢ EP juiall i3 Lol agasy 2GRN Abad) ducajill Qi canell
il 8 el a2 3l aladial Wiy
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J¥) @A xie 2020/12 s 2015/1 ¢ EP aiall A4 L) JLas) :(15) ad) Jead)

Drate: 05/25/21 Time: 12:49
Sample (adjusted): 2 72
Included observations: 71 after adjustments

Autocorrelation FParial Correlation AC PAC Q-Stat FProb
=g | 1 0142 0142 1.4928 0.222
g g 2 -0.148 -0171 31332 0.209
— = 1 3 -0.242 -0.202 7T.5898 0.055
rg g o 4 -0.112 -0.079 25691 0.073
1 1 o 5 0.0032 -0.041 B5698 0.128
g g & -0.080 -0.167 9.0831 0.169
LI LI ¥ 0189 0192 11.988 0.101
po g o 8 0.054 -0.051 12228 0.141
1 1 1 1 9 0017 0017 12252 0.199
g o 1 1 10 -0.056 0003 12517 0252
—_ = 11 -0.215 -0.200 16502 0.124
rg g o 12 -0.097 -0.075 17.334 0.137
g [ . 13 -0.034 -0.038 17.439 0.180
[ . g 14 0029 -0142 7517 0230
[ o 15 0.025 -0.045 17573 0.286
1 1 [ . 16 0011 -0.047 17.584 0.349
[ - g 17 0117 0.045 18899 0334
[ . g 18 0.035 00585 19.021 0.391
rg g o 19 -0.084 -0.078 19730 0411
rg [ . 20 -0.098 -0.040 20698 0415
g [ . 21 -0.050 -0.035 208957 0462
rg —_ 22 -0.084 -0.225 21.698 0478
1 1 g o 23 -0.024 -0.073 21758 0535
[ o 24 0.080 -0.046 22469 0551
[ g 25 0196 0049 26781 0.367
1 1 g o 26 -0.005 -0.081 26784 0421
g o 1 1 27 -0.056 -0.001 27.148 0.4586
g g o 28 -0.129 -0107 29169 0404
rg o 29 -0.084 -0.0329 30047 0412
[ . [ . 30 0039 -0.036 30236 0454
[ 1 1 31 0106 0017 21.704 0431
|t g 32 0111 -0.058 323339 0402

Eviews 12 dlaay) malinl) aladiul dald) ) e i juaal)
paall Gz i diag 0.05 (e ST Q-Stat dilasy dblad) Lilaa¥) dedl) o J<EN e Ll
) Gyl die Lol lasipe e EP i) (gl . 313 Jalii)) 3gag ade LU
xie 2020/12 (s 2015/1 ¢ EP uitiall Ayiajl) Judlal) Ay L) gilii :(22) ady Jsaal
(olasly <l 2a) Level (ggivall
Null Hypothesis: EP is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.103801
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000

10% level 0.119000

Eviews 12 dlaay) galisll aladiuly Aald) dae) o i iaal)
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Kwiatkowski-Phillips—Schmidt-Shin  da,la 585 4ol Jedladl dphimal Lol eha)
Cun (sladly culi aa) Level (ssiwdl e dladadl il 323 il Jeaall (e Ladly . (KPSS)
.critical valuesis all lgies (o J3 LM fgundl dilasy) cualy

Gl vie Lol Jasiye yey canlal) auisill pady 4 o EP sl (ailiad 2y (e olgi¥) 2y
APP il ) sy (¥ St . (oladly culi aa) Level (ssivall vie sy JoY!

:APP uidll haay) jlaal-2

odie jiuse ye el o Cpo (sladly <yl as) Level (ggiwall xic APP juiall jhaa) ladl e
.(0.146000) critical valuesiaall lgied 3o ,H(0.153696) LM fisuenall dilasy) cialy aa
LM gunall Lilan) caly cus (<l a) Level (ggiwall die syt el of o GlliS
(14) 4 Joan (@Ol b dacase & WS .(0.463000) dnnll iad oo 5SH(1.074903)

(olaly il ) J¥1 Bl wie Al cjiiad Wiy L (15) 5

2020/12 PREN 2015/1 e APP aiall 403 Jadlad) 3\:\‘)333“\ JLa) il :(23) 354 Jgaad)
(sladly el aa) J¥) G20 e
Null Hypothesis: D(APP) is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.130353
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000

10% level 0.119000

Eviews 12 dlasy) malinl) aladiub Lalid) ) e uaal
Ailaay) il Cus (slatly cult ae) IV Gyl e Aol il 3ia3 il Joaall e Laadls
.critical valuesis all lgied o il LM dgenall
:C' J}A—d\ c.t\..}_3
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. APP g EP ( ARDL ¢ igai :(24) a3 Jssal)

Dependent Variable: EP
Method: ARDL

Date: 05/29/21 Time: 02:11
Sample (adjusted): 2 72

Included observations: 71 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Schwarz criterion (SIC)
Dynamic regressors (4 lags, automatic): APP

Fixed regressors: C
Number of models evalulated: 20
Selected Model: ARDL(1, 1)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
EP(-1) 0.803299 0.067150 11.96281 0.0000
APP 0.001602 0.007781 0.205942 0.8375
APP(-1) 0.014695 0.007824 1.878316 0.0647
C 2190.592 756.8374 2.894403 0.0051
R-squared 0.755511 Mean dependent var 11730.69
Adjusted R-squared 0.744564 S.D. dependent var 1113.290
S.E. of regression 562.6644 Akaike info criterion 15.55793
Sum squared resid 21211613 Schwarz criterion 15.68541
Log likelihood -548.3066 Hannan-Quinn criter. 15.60863
F-statistic 69.01377 Durbin-Watson stat 1.511389

Prob(F-statistic) 0.000000

Eviews 12 _flasy) galipd

aladialy ald) dlae) Ga sl

=O75) L) Jelas Ly P& (e JSLJ‘ CJ)A.:“ ERTI | 5.{5;1\ ‘_‘Al ARDL CJ)AJ <)ylodl Cj\.la Prvvs

sy it Jaee 4 dlalall clysall e

%75 s zisalll of mangiy chas daiiyall (R

25 1.51 4a8  Durbin-Watson statculy cus I3 Ll V) dlhe e Slad Y dblpiall eUady)
iy i ST Caad il ¥) 0.05 e 5STAPP(=1) J Prob ded o (e aéyllis 2 (he G dai

o8 J8 W 31 bjidia ilag sl agud
g Slead 855 AL GhY) clbjide

| Jbu.ui O Al S\fjm ‘_“Js: dﬁ;‘ \.AAJ 0.10 e dsi
L o 6 fomdal) pagh) o il B Loyl o1

a5 0.05 (e yral lgiad cialy Prob(F-statistic) s 1.96 (e 5] lgied cialy 3 F-statistic L

1 Al
Estimation Equation:

b sail) o alladd) i g .z dpadll digina o Ju

EP = C(1)*EP(-1) + C(2)*APP + C(3)*APP(-1) + C(4)
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Substituted Coefficients:

EP = 0.803298726067*EP(~1) + 0.00160247927417*APP +
0.0146950371948*APP(~1) + 2190.59233016

Cointegrating Equation:
D(EP) = -0.196701273933*(EP(-1) — (0.08285415*APP(-1) + 11136.64536256))

. APP S EP (s zigaill LLial) slay) il aans 1(16) aby Jid)

Schwarz Criteria
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000

F-statistic 3.224316 10% 3.02 3.51
K 1 5% 3.62 4.16
2.5% 4.18 4.79

1% 4.94 5.58
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Y ool dllSie e Allaal) sda o e 13s cliide JalSE dsag aden WG aaall duad Ji g
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. APP 4 EP (y Uhill musual zigal g1 1(26) ad) Jgaall
ARDL Error Correction Regression

Dependent Variable: D(EP)

Selected Model: ARDL(1, 1)

Case 2: Restricted Constant and No Trend
Date: 05/29/21 Time: 02:13

Sample: 172

Included observations: 71

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(APP) 0.001602 0.006925 0.231413 0.8177
CointEq(-1)* -0.196701 0.062322 -3.156215 0.0024
R-squared 0.129985 Mean dependent var 46.30366
Adjusted R-squared 0.117376 S.D. dependent var 590.1663
S.E. of regression 554.4499 Akaike info criterion 15.50159
Sum squared resid 21211613 Schwarz criterion 15.56533
Log likelihood -548.3066 Hannan-Quinn criter. 15.52694
Durbin-Watson stat 1.511389

Eviews 12 (Slasy) galixl) alaiiub dald) 3a) csa 2 yuaal)
dod of LAY miw cud (ECM )Error Correction Model Uadll  musai z3gall duailly L
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adly (EP alill il APP Jaisl) el (il aall e 43l 3Dhe 35ay o Ju 1y
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(A ChEAY) ehal @ il CUCaA (e s3lag Jalaill 8 aodiall #3saill 5asa (g 2SEL

:Breusch—Pagan—Godfrey ,Lasl °
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Breusch—-Pagan-Godfrey ;i) :(27) a3, Jgaad

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 1.048555 Prob. F(3,67) 0.3769
Obs*R-squared 3.183978 Prob. Chi-Square(3) 0.3641
Scaled explained SS 17.96959 Prob. Chi-Square(3) 0.0004

Eviews 12 dlaay) malipll aladiul Aald) ) e uaall
pandl Lo jd iy Wl ey 1385 <0.05 e ST LasY) 4 F-statistic J Prob i.s of bl iy
ARCH sl say Al jlasl ) labic el e aslilly . dgall & Uadd) ol alas ellia

:ARCH ol e
\ARCH _Lii) :(28) a8, Jgaal)
Heteroskedasticity Test: ARCH
F-statistic 0.116805 Prob. F(1,68) 0.7336
Obs*R-squared 0.120035 Prob. Chi-Square(1) 0.7290
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0.05 (e Sl Loyl & F-statistic J Prob ded of olil) cui cauts bl Laa¥) casbals
sl 3 Uasd) cplay Guilas Gllia gl axall A p i il ey V2ag

el e led e chaas gl dgag e Auhall sl desdiaad) GUla Gl jladl b ey
Cumulative Sum of Recursive )  Blsll oShill goanall jlodl alasia) o ey saaly
agaall Jaly CUSUM dgliasy Sl JSaN 285 13) ISl haad) astg . (Residual, CUSUM
D Sl LasY) sleasy bl (SN Jal 13) Jhaad) 3ak Vs 5% Ausine (ssiss die Ayl
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16,000
Forecast: EPF
15,000 Actual: EP
14,000 Forecast sample: 172
Adjusted sample: 272
13,000 .~ | Included observations: 71
12,000 e - Root Mean Squared Error ~ 985.0133
- Mean Absolute Error  810.0851
11,000 sl Mean Abs. Percent Error  7.145578
10,000 . Theil Inequality Coef. 0.041821
Bias Proportion 0.000367
9,000 . !
Variance Proportion 0.167118
8,000 Covariance Proportion  0.832515
5 10 15 20 25 30 35 40 45 50 55 60 65 70 Theil U2 Coefficient 1.811526
Symmetric MAPE 7.037132
—— EPF 1+2SE
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2 oo Sl ey
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(%) 2020/12 s 2009/1 55 N a9,58) (SSal i) s SAl N ana 1(1) oy Jpal

ID IL IR Fuul ID IL IR Ful ID IL IR &uul ID IL IR Fuul
0.25[1.75| 1 | 2012/1 | 0.25|1.75| 1 | 2011/1 | 0.25 | 1.75 | 1 | 2010/1 | 1.65| 3 | 2.32 | 2009/1
0.25[1.75| 1 | 2012/2 | 0.25|1.75| 1 | 2011/2 | 0.25 | 1.75 | 1 | 201072 | 1 3| 2 | 200902
0.25[1.75| 1 | 2012/3 | 0.25|1.75| 1 | 2011/3 | 0.25 | 1.75 | 1 | 2010/3 | 0.66 | 2.66 | 1.66 | 2009/3
0.25[1.75| 1 | 2012/4 | 0.4 | 1.9 | 1.15| 2011/4 | 0.25 | 1.75 | 1 | 2010/4 | 0.30 | 2.30 | 1.30 | 2009/4
0.25[1.75| 1 | 2012/5 | 0.5 | 2 | 1.25| 2011/5 | 0.25 | 1.75 | 1 | 2010/5 | 0.25 | 1.94 | 1.09 | 2009/5
0.25[1.75| 1 | 2012/6 | 0.5 | 2 | 1.25| 2011/6 | 0.25 | 1.75 | 1 | 2010/6 | 0.25 | 1.75 | 1 | 2009/6
0.08 | 1.58 | 0.83 | 2012/7 | 0.65 | 2.15 | 1.4 | 2011/7 | 0.25 | 1.75 | 1 | 2010/7 | 0.25 | 1.75 | 1 | 2009/7
0 | 1.5 ]0.75| 2012/8 | 0.75 | 2.25 | 1.5 | 2011/8 | 0.25 | 1.75 | 1 | 2010/8 | 0.25 | 1.75 | 1 | 2009/8
0 | 1.5 |0.75| 2012/9 | 0.75 [ 2.25 | 1.5 | 2011/9 | 0.25 | 1.75 | 1 | 2010/9 | 0.25 | 1.75 | 1 | 2009/9
0 | 1.5 [ 0.75|2012/10 | 0.75 | 2.25 | 1.5 | 2011/10 | 0.25 | 1.75 | 1 |2010/10 | 0.25 | 1.75 | 1 | 2009/10
0 | 1.5 ]0.75|2012/11 | 0.57 | 2.07 | 1.32 | 2011/11 | 0.25 | 1.75 | 1 |2010/11 | 0.25 | 1.75 | 1 | 2009/11
0 | 1.5 ]0.75|2012/12 | 0.35 | 1.85 | 1.1 | 2011/12 | 0.25 | 1.75 | 1 |2010/12 | 0.25 | 1.75 | 1 | 2009/12
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ID IL | IR fskxl D | IL| R | & D | L | IR s | ID | L | IR sl
-0.3 | 0.3 | 0.05| 2016/1 | -0.2 |0.3]0.05| 2015/1 | O |0.75| 0.25 | 2014/1 | 0 | 1.5 | 0.75 | 2013/
-0.3 | 0.3 | 0.05| 20162 | -0.2 |0.3]0.05| 20152 | O |0.75| 0.25 | 2014/2 | 0 | 1.5 | 0.75 | 2013/2
-0.35 | 0.27 | 0.02 | 2016/3 | -0.2 |0.3]0.05| 20153 | O |0.75| 0.25 | 2014/3 | 0 | 1.5 | 0.75 | 2013/3
0.4 [0.25] 0 2016/4 | -0.2 | 0.3]0.05| 20154 | 0 |0.75| 0.25 | 2014/4 | 0 | 1.5 | 0.75 | 2013/4
-0.4 [025] 0 2016/5 | -0.2 [ 0.3]0.05| 20155 | 0 | 0.75| 0.25 | 2014/5 | 0 | 1.11 | 0.56 | 2013/5
0.4 [0.25] 0 2016/6 | -0.2 | 0.3 | 0.05 | 2015/6 | -0.06 | 0.51 | 0.18 | 2014/6 | 0 | 1 | 0.5 | 2013/6
-0.4 [ 0.25] 0 2016/7 | 0.2 | 0.3]0.05| 20157 | -0.1 | 0.4 | 0.15 | 2014/7 | 0 | 1 | 0.5 | 2013/7
-0.4 [ 0.25] 0 2016/8 | —0.2 | 0.3|0.05| 20158 | -0.1 | 0.4 | 0.15 | 2014/8 | 0 | 1 | 0.5 | 2013/8
-0.4 [ 0.25] 0 2016/9 | -0.2 | 0.3|0.05| 20159 |-0.17|0.33| 0.08 | 2014/9 | 0 | 1 | 0.5 | 2013/9
-0.4 [0.25| 0 | 2016/10 | -0.2 | 0.3 | 0.05 | 2015/10 | -0.2 | 0.3 | 0.05 | 2014/10 | 0 | 1 | 0.5 | 2013/10
-0.4 | 025| 0 | 2016/11 | -0.2 |0.3]0.05 | 2015/11 | -0.2 | 0.3 | 0.05 | 2014/11 | 0 | 0.85 | 0.35 | 2013/11
-0.4 | 0.25| 0 | 2016/12 | -0.27 | 0.3 | 0.05 | 2015/12 | -0.2 | 0.3 | 0.05 | 2014/12 | 0 | 0.75 | 0.25 | 2013/12
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(%)2020/12 5> 2009/1 85l JMA g0 6¥) Gal) i) (s Bulal) < ara :(1) o) Jgaall il
ID IL IR gl ID IL IR gl ID IL IR g ID IL IR gl
-0.5 | 025] 0 2020/1 | -0.4 | 0.25 | O | 2019/1 | -0.4 | 0.25 | O | 2018/1 | -0.4 | 0.25 | 0 | 2017/1
-0.5 | 025] 0 2020/2 | -0.4 | 0.25 | O | 2019/2 | 0.4 | 0.25 | O | 2018/2 | 0.4 | 0.25 | 0O | 2017/2
-0.5 [ 025 0 2020/3 | -0.4 | 0.25 | O | 2019/3 | -0.4 | 0.25 | O | 2018/3 | 0.4 | 0.25 | 0 | 2017/3
-0.5 [ 0.25| 0 2020/4 | 0.4 | 0.25 | O | 2019/4 | -0.4 | 0.25 | 0 | 2018/4 | 0.4 | 0.25 | 0 | 2017/4
-0.5 [ 0.25| 0 2020/5 | 0.4 | 0.25 | O | 2019/5 | -0.4 | 0.25 | 0 | 2018/5 | 0.4 | 0.25 | 0 | 2017/5
-0.5 | 025 0 | 2020/6 | -0.4 | 0.25 | 0 | 2019/6 | -0.4 | 0.25 | O | 2018/6 | -0.4 | 0.25 | 0 | 2017/6
-0.5 [ 0.25| 0 2020/7 | 0.4 | 0.25 | O | 2019/7 | -0.4 | 0.25 | 0 | 2018/7 | 0.4 | 0.25 | 0 | 2017/7
-0.5 | 025 0 | 2020/8 | -0.4 | 0.25| 0 | 2019/8 | -0.4 | 0.25 | 0O | 2018/8 | 0.4 | 0.25 | 0 | 2017/8
-0.5 [ 025 0 2020/9 | -0.44| 0.25 | 0 | 2019/9 | 0.4 | 0.25 | O | 2018/9 | -0.4 | 0.25 | 0O | 2017/9
-0.5 | 0.25| 0 | 2020/10 | -0.5 | 0.25 | 0 |2019/10 | -0.4 | 0.25 | 0 |2018/10 | -0.4 | 0.25 | 0 | 2017/10
-0.5 | 0.25| 0 | 2020/11 | -0.5 | 0.25 | 0 |2019/11| 0.4 | 0.25 | 0 |2018/11 | -0.4 | 0.25 | 0 |2017/11
-0.5 | 0.25| 0 | 2020/12 | -0.5 | 0.25 | 0 |2019/12| 0.4 | 0.25 | 0 |2018/12| 0.4 | 0.25 | 0 | 2017/12
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APP PSPP | CSPP | CBPP3 | ABSPP ol APP PSPP | CSPP | CBPP3 | ABSPP Ful

446 0 0 182 264 | 2015/11 0 0 0 0 0 2014/9
430 0 0 34 396 | 2015/12 0 0 0 0 0 2014/10
1457 0 0 1191 266 2016/1 12 0 0 10 2 2014/11
612 0 0 280 332 2016/2 4 0 0 0 4 2014/12
994 0 0 499 495 2016/3 28 0 0 6 22 2015/1
739 0 0 295 444 2016/4 82 0 0 53 29 2015/2
1711 0 0 1270 441 2016/5 66 0 0 25 41 2015/3
1514 0 0 1043 471 2016/6 201 0 0 96 105 2015/4
1377 0 0 945 432 2016/7 74 0 0 11 63 2015/5
766 0 0 398 368 2016/8 378 0 0 298 80 2015/6
952 0 0 425 527 2016/9 185 0 0 64 121 2015/7
1562 0 0 814 748 | 2016/10 | 491 0 0 263 228 2015/8
902 0 0 521 381 2016/11 | 554 0 0 355 199 2015/9
1451 0 0 948 503 2016/12 | 813 0 0 518 295 | 2015/10
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APP | PSPP | CSPP | CBPP3 | ABSPP | &yl | APP | PSPP | CSPP | CBPP3 | ABSPP | &l

8293 | 4584 | 165 | 2870 | 674 | 2018/1 | 3109 0 8 2385 | 716 | 2017/1
8711 | 6299 | 294 | 1326 | 792 | 2018/2 | 1520 0 101 | 1078 | 341 | 20172
6057 | 3930 | 240 | 1241 646 | 2018/3 | 3260 | 352 88 2209 | 611 | 2017/3
24708 | 22959 87 1133 529 2018/4 5069 1946 8 2156 959 2017/4
8305 | 6190 | 554 | 1135 426 | 2018/5 | 2392 | 698 70 1059 | 565 | 2017/5
15921 | 11553 | 475 | 3202 | 691 | 2018/6 | 4464 | 1872 | 35 1742 | 815 | 2017/6
18925 | 16172 | 345 | 1617 | 791 | 2018/7 | 7225 | 5742 | 78 907 498 | 2017/7
2097 | 854 | 137 475 631 | 2018/8 | 1123 49 0 306 768 | 2017/8
9023 | 6006 | 717 | 1465 835 | 2018/9 | 5755 | 3606 | 112 | 1317 | 720 | 2017/9
23900 | 21126 | 238 | 1671 865 | 2018/10 | 9975 | 8462 | 165 502 846 | 2017/10
7119 | 4758 | 735 983 643 | 2018/11 | 3104 | 2159 | 95 410 440 | 2017/11
14526 | 12288 | 257 | 1137 844 | 2018/12 | 2261 | 120 0 1527 | 614 | 2017/12




139

rdg o) Al Gland) Ao aausY) (©S0al dli) Al i

(55l oadhan fllaall) aSl) el Aoos DA lal) (391 e (ila 2(2) o Jgaaldl gl

APP | PSPP | CSPP | CBPP3 | ABSPP | &yl | APP | PSPP | CSPP | CBPP3 | ABSPP | &l
32001 | 24761 | 2503 | 3660 1077 | 2020/1 | 25538 | 20938 | 834 | 2792 | 974 | 2019/1
6836 | 4596 | 565 | 1184 491 2020/2 | 11985 | 8783 | 120 | 2388 | 694 | 2019/2
19017 | 13151 | 2608 | 2546 712 | 2020/3 | 13758 | 10811 | 529 | 1777 | 641 | 2019/3
34209 | 30333 | 1115 | 1722 | 1039 | 2020/4 | 23469 | 21194 | 504 | 1212 | 559 | 2019/4
15563 12511 | 2153 371 528 2020/5 | 16937 | 15319 | 281 908 429 2019/5
17963 | 13082 | 1271 | 2916 694 | 2020/6 | 11161 | 7072 | 205 | 2907 | 977 | 2019/6
34323 | 28686 | 1156 | 3601 880 | 2020/7 | 21203 | 17450 | 938 | 2307 | 508 | 2019/7
2699 423 74 1621 581 2020/8 | 5612 | 4542 | 29 458 583 | 2019/8
23943 | 18930 | 861 | 3447 705 | 2020/9 | 15281 | 10382 | 1097 | 3242 | 560 | 2019/9
34118 | 23629 | 2294 | 6218 1032 | 2020/10 | 32808 | 29024 | 1629 | 1590 | 565 | 2019/10
30143 | 22509 | 2238 | 4703 693 | 2020/11 | 14033 | 10669 | 688 | 1720 | 956 | 2019/11
11294 | 8871 | 1429 | 302 692 | 2020/12 | 12757 | 11150 | 216 647 744 | 2019/12

L) Gl Ll el dBgall B Blsl Cilagleal o alaieYl Ball dae) Ga i jaal)

https://www.ecb.europa.eu/mopo/implement/app/html/index.en.html



https://www.ecb.europa.eu/mopo/implement/app/html/index.en.html
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(%) Auag 2ol BAl) 8 g gal) ABlaia (B i) gai Jana 2(3) ad) Jgaad)

U i Jie | (aul) BN | il geidos | (aul) BAAN | @l geidaee | (aul) BAA) | ol gai Jue | (au) B
0.2 Mar-2018 0.7 Mar-2015 -0.2 Mar-2012 -3.1 Mar-2009
0.4 Jun-2018 0.4 Jun-2015 -0.3 Jun-2012 0 Jun-2009
0.1 Sep-2018 0.4 Sep-2015 -0.1 Sep-2012 0.4 Sep-2009
0.5 Dec-2018 0.4 Dec-2015 -0.4 Dec-2012 0.5 Dec-2009
0.5 Mar-2019 0.6 Mar-2016 -0.4 Mar-2013 0.4 Mar-2010
0.2 Jun-2019 0.3 Jun-2016 0.5 Jun-2013 1 Jun-2010
0.2 Sep-2019 0.4 Sep-2016 0.3 Sep-2013 0.5 Sep-2010
0.1 Dec-2019 0.8 Dec-2016 0.3 Dec-2013 0.6 Dec-2010
-3.8 Mar-2020 0.7 Mar-2017 0.4 Mar-2014 0.8 Mar-2011

-11.6 Jun-2020 0.7 Jun-2017 0.2 Jun-2014 0 Jun-2011
12.5 Sep-2020 0.8 Sep-2017 0.4 Sep-2014 0.1 Sep-2011
-0.7 Dec-2020 0.8 Dec-2017 0.4 Dec-2014 -0.4 Dec-2011

(8 GOAN il el algall B Sulgl Clagleal) o slieY LBald) i) (a1 jsaal)
https://www.ecb.europa.eu/stats/ecb_statistics/escb/html/table.en.html?id=JDF_MNA_A_GDP_GROWTH_QOQ&period=index



https://www.ecb.europa.eu/stats/ecb_statistics/escb/html/table.en.html?id=JDF_MNA_A_GDP_GROWTH_QOQ&period=index
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(%) 2020/12 s 2009/1 554l J3a HICP dliginal) jland Gudall jdiall :(4) ad) Jgaal

HICP skl HICP skl HICP skl HICP skl HICP skl
2 2013/1 2.7 2012/1 2.3 2011/1 0.9 2010/1 1.1 2009/1
1.9 2013/2 2.7 2012/2 2.4 2011/2 0.8 2010/2 1.2 2009/2
1.7 2013/3 2.7 2012/3 2.7 2011/3 1.6 2010/3 0.6 2009/3
1.2 2013/4 2.6 2012/4 2.8 2011/4 1.6 2010/4 0.6 2009/4
1.4 2013/5 2.4 2012/5 2.7 2011/5 1.7 2010/5 0 2009/5
1.6 2013/6 2.4 2012/6 2.7 2011/6 1.5 2010/6 0.1 2009/6
1.6 2013/7 2.4 2012/7 2.6 2011/7 1.7 2010/7 0.6 2009/7
1.3 2013/8 2.6 2012/8 2.5 2011/8 1.6 2010/8 -0.2 2009/8
1.1 2013/9 2.6 2012/9 3 2011/9 1.9 2010/9 -0.3 2009/9
0.7 2013/10 2.5 2012/10 3 2011/10 1.9 2010/10 0.1 2009/10
0.9 2013/11 2.2 2012/11 3 2011/11 1.9 2010/11 0.5 2009/11
0.8 2013/12 2.2 2012/12 2.8 2011/12 2.2 2010/12 0.9 2009/12
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(%) 2020/12 s 2009/1 554l JM& HICP éllgiaal) jlacd (Gudall jdiall :(4) b Jsaad) als

HICP sl HICP fl HICP T HICP & HICP fl
1.3 2018/1 1.7 2017/1 0.3 2016/1 0.6 2015/1 0.8 2014/1
1.1 2018/2 2.0 2017/2 0.1 2016/2 -0.3 2015/2 0.7 2014/2
1.4 2018/3 1.5 2017/3 0.0 2016/3 -0.1 2015/3 0.5 2014/3
1.2 2018/4 1.9 2017/4 0.3 2016/4 0.2 2015/4 0.7 2014/4
2.0 2018/5 1.4 2017/5 -0.1 2016/5 0.6 2015/5 0.5 2014/5
2.0 2018/6 1.3 2017/6 0.0 2016/6 0.5 2015/6 0.5 2014/6
2.2 2018/7 1.3 2017/7 0.2 2016/7 0.5 2015/7 0.4 2014/7
2.1 2018/8 1.5 2017/8 0.2 2016/8 0.4 2015/8 0.4 2014/8
2.1 2018/9 1.6 2017/9 0.4 2016/9 0.2 2015/9 0.3 2014/9
2.3 2018/10 1.4 2017/10 0.5 2016/10 0.4 2015/10 0.4 2014/10
1.9 2018/11 1.5 2017/11 0.6 2016/11 0.1 2015/11 0.3 2014/11
1.5 2018/12 1.3 2017/12 1.1 2016/12 0.3 2015/12 0.2 2014/12
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(%) 2020/12 s 2009/1 53 I HICP digioua jlacdl Godall yagal :(4) oy Jsaa) ol
HICP sl HICP el
1.4 2020/1 1.4 2019/1
1.2 2020/2 1.5 2019/2
0.7 2020/3 1.4 2019/3
0.3 2020/4 1.7 2019/4
0.1 2020/5 1.2 2019/5
0.3 2020/6 1.3 2019/6
0.4 2020/7 1.0 2019/7
-0.2 2020/8 1.0 2019/8
-0.3 2020/9 0.8 2019/9
-0.3 2020/10 0.7 2019/10
-0.3 2020/11 1.0 2019/11
-0.3 2020/12 1.3 2019/12

.‘ﬁ”ﬂ\ Sl il panl) adgall & 595l claglaall Ao alaiel Aalad) ) G jiaall
https://sdw.ecb.europa.eu/browseTable.do?org.apache.struts.taglib.html. TOKEN=43b716499583204d2de4849e2ebfd63c&df=true&

ec=&dc=&oc=&pb=&rc=&DATASET=(0&removeltem=&removedltemList=&mergeFilter=&activeTab=ICP&showHide=&MAX DOWNLOAD

SERIES=500&SERIES_MAX NUM=50&node=9691209&legendRef=reference&legendPub=published&legendNor=&SERIES_KEY=122

ICP.M.U2.N.000000.4.ANR



https://sdw.ecb.europa.eu/browseTable.do?org.apache.struts.taglib.html.TOKEN=43b716499583204d2de4849e2ebfd63c&df=true&ec=&dc=&oc=&pb=&rc=&DATASET=0&removeItem=&removedItemList=&mergeFilter=&activeTab=ICP&showHide=&MAX_DOWNLOAD_SERIES=500&SERIES_MAX_NUM=50&node=9691209&legendRef=reference&legendPub=published&legendNor=&SERIES_KEY=122.ICP.M.U2.N.000000.4.ANR
https://sdw.ecb.europa.eu/browseTable.do?org.apache.struts.taglib.html.TOKEN=43b716499583204d2de4849e2ebfd63c&df=true&ec=&dc=&oc=&pb=&rc=&DATASET=0&removeItem=&removedItemList=&mergeFilter=&activeTab=ICP&showHide=&MAX_DOWNLOAD_SERIES=500&SERIES_MAX_NUM=50&node=9691209&legendRef=reference&legendPub=published&legendNor=&SERIES_KEY=122.ICP.M.U2.N.000000.4.ANR
https://sdw.ecb.europa.eu/browseTable.do?org.apache.struts.taglib.html.TOKEN=43b716499583204d2de4849e2ebfd63c&df=true&ec=&dc=&oc=&pb=&rc=&DATASET=0&removeItem=&removedItemList=&mergeFilter=&activeTab=ICP&showHide=&MAX_DOWNLOAD_SERIES=500&SERIES_MAX_NUM=50&node=9691209&legendRef=reference&legendPub=published&legendNor=&SERIES_KEY=122.ICP.M.U2.N.000000.4.ANR
https://sdw.ecb.europa.eu/browseTable.do?org.apache.struts.taglib.html.TOKEN=43b716499583204d2de4849e2ebfd63c&df=true&ec=&dc=&oc=&pb=&rc=&DATASET=0&removeItem=&removedItemList=&mergeFilter=&activeTab=ICP&showHide=&MAX_DOWNLOAD_SERIES=500&SERIES_MAX_NUM=50&node=9691209&legendRef=reference&legendPub=published&legendNor=&SERIES_KEY=122.ICP.M.U2.N.000000.4.ANR
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https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/money_market/html/index.en.html
https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/money_market/html/index.en.html
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i gl) 5aal) e
Fob) Baliall &b sa dgadll £l b 06 Al CDlaladl) Overnight O/N
L 8 PO [PV S g PR (3 P S asll ~lua s
Gl dee ag sa Lsudll Fli Lgd 065 Al CLaladl) Tomorrow/Next T/N
Al N Janll sy 8 Baia) gos o(T+D) Joll Sulflae
Gl dee cam 98 Losudll )l L (56 Al cLaladl) Spot/ Next S/N
Al I Janll oy b BleaiaN) oy o T+2) Jglal S/ 8y ylaie
GOl dee cam 98 Logedll )l Lgd (55 (Al cDlalad) One Week 1w
i (e Lol aaly gasad 2ay 3leaia) Golig o(T+2) Jyhal aaly & sl
gl
Gl 2o dee cam 9 dogadl) F)li Lgd 90K Al DLaleall One Month M
Fol e Ll aaly el 2en st gty o(T+2) Jolal g el
gl
Gl dae cam 9a dagadll 2l Lgd (55 Al cOlladl) Three Months 3M
Oo banalls gl ADE ae BeaiaNl Goliy (T+2) Jslal Sedl B
sl )l
Gl 2 Jae cam sp Dugedl) )l led 05 Al cDlalaall Six Months 6M
Oe sl edl Ee e @il sy (T+2) Jglal BYR W
A gadl) Fy
Gl dae cam 9a dagadll 2l Lgd (55 Al cOlladl) Nine Months oM
oo daally el daad 2ey Glaaial) sy o T+2) Jslal el dass
Agutl) go)ls
Gl s dae cam 9p Aagadll il lgd 050 A O llaall Twelve Months 12M
Localy hed pde B s 3RaiaY) sl o(T+2) Jslal ed yie L)
Agadl) 2y (e

3 Sl il ol algall B Bl laslaal) Ao Ao Aald) 8] (e 1 sl

https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/money_market/html/index.en.html



https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/money_market/html/index.en.html
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2020 ple s 2009 sl (0 EP cygiSilh Ly g b agall) Sland 1(7) a8 Jaad

EP i EP skl EP skl EP sk EP skl
7747.57 | 2013/1 | 6278.34 | 2012/1 | 7039.63 | 2011/1 | 5863.07 | 2010/1 | 4546.72 | 2009/1
7666.72 | 2013/2 | 6789.55 | 20122 | 7294.15 | 2011/2 | 5586.02 | 2010/2 | 4264.56 | 2009/2
7913.88 | 2013/3 | 7089.26 | 2012/3 | 6952.82 | 2011/3 | 5965.05 | 2010/3 | 3968.61 | 2009/3
7723.05 | 2013/4 | 6731.92 | 2012/4 | 7226.10 | 2011/4 | 6215.29 | 2010/4 | 4515.54 | 2009/4
8317.43 | 2013/5 | 6424.77 | 2012/5 | 7330.60 | 2011/5 | 6061.11 | 2010/5 | 4886.36 | 2009/5
8089.15 | 2013/6 | 6184.00 | 2012/6 | 7158.68 | 2011/6 | 6080.79 | 2010/6 | 4930.73 | 2009/6
8161.84 | 2013/7 | 6548.82 | 2012/7 | 7292.78 | 2011/7 | 6067.34 | 2010/7 | 4936.56 | 2009/7
8332.46 | 2013/8 | 6949.78 | 2012/8 | 5923.83 | 2011/8 | 6121.99 | 2010/8 | 5388.26 | 2009/8
8497.84 | 2013/9 | 7274.40 | 2012/9 | 5402.27 | 20119 | 6352.60 | 2010/9 | 5583.16 | 2009/9
8800.49 | 2013/10 | 7284.25 | 2012/10 | 5870.87 | 2011/10 | 6436.31 | 2010/10 | 5680.04 | 2009/10
9170.55 | 2013/11 | 7238.58 | 2012/11 | 5826.46 | 2011/11 | 6744.41 | 2010/11 | 5656.45 | 2009/11
9235.01 | 2013/12 | 7576.16 | 2012/12 | 5867.77 | 2011/12 | 6991.86 | 2010/12 | 5575.05 | 2009/12
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2020 ale 5a 2009 e (e EP oy il daygs B agad) Jlad 1(7) ad) Jgaad) il

EP s EP fl EP sl EP s EP el

13270.67 | 2018/1 | 11620.11 | 2017/1 | 9827.09 | 2016/l | 10138.39 | 2015/1 | 9516.78 | 2014/l
12459.36 | 2018/2 | 11745.43 | 2017/2 | 9291.38 | 2016/2 | 10977.14 | 2015/2 | 9507.99 | 2014/2
12165.94 | 2018/3 | 12047.63 | 2017/3 | 9384.46 | 2016/3 | 11784.85 | 2015/3 | 9339.02 | 2014/3
12411.60 | 2018/4 | 12232.55 | 2017/4 | 10026.00 | 2016/4 | 11956.29 | 2015/4 | 9489.91 | 2014/4
12911.16 | 2018/5 | 12659.00 | 2017/5 | 10010.55 | 2016/5 | 11599.09 | 2015/5 | 9709.52 | 2014/5
12667.55 | 2018/6 | 12710.55 | 2017/6 | 9859.15 | 2016/6 | 11216.07 | 2015/6 | 9927.43 | 2014/6
12581.67 | 2018/7 | 12397.47 | 2017/7 | 9960.52 | 2016/7 | 11288.05 | 2015/7 | 9751.79 | 2014/7
12458.92 | 2018/8 | 12153.8 | 2017/8 | 10530.25 | 2016/8 | 10817.97 | 2015/8 | 9273.08 | 2014/8
12185.25 | 2018/9 | 12479.53 | 2017/9 | 10504.49 | 2016/9 | 9803.26 | 2015/9 | 9638.68 | 2014/9
11659.08 | 2018/10 | 13012.08 | 2017/10 | 10624.16 | 2016/10 | 10242.76 | 2015/10 | 8971.85 | 2014/10
11358.26 | 2018/11 | 13159.37 | 2017/11 | 10595.53 | 2016/11 | 10986.28 | 2015/11 | 9490.32 | 2014/11
10834.54 | 2018/12 | 13079.90 | 2017/12 | 11219.18 | 2016/12 | 10673.01 | 2015/12 | 9812.34 | 2014/12
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2020 ale 5a 2009 o ¢ EP oy il aygs (b agald) Jlad 1(7) ad Jgaad) gl

EP skl EP skl
13370.52 2020/1 10968.89 2019/1
13330.55 2020/2 11280.84 2019/2
10034.26 2020/3 11542.59 2019/3
10374.51 2020/4 12067.98 2019/4
10993.74 2020/5 12079.57 2019/5
12309.33 2020/6 12164.20 2019/6
12741.23 2020/7 12406.86 2019/7
12882.41 2020/8 11719.75 2019/8
12960.89 2020/9 12289.54 2019/9
12603.10 2020/10 12538.20 2019/10
12960.69 2020/11 13200.83 2019/11
13425.95 2020/12 13193.27 2019/12

Bl

Jusia Glaa P e (Ged pulad (A0) agal) e Giludial o3 G .y giSiLS duay sl o) gigall o §)pdial) Lagal) Glilad) o alaiel Lald) Sas) (e jdaal)

https://www.boerse-frankfurt.de/indices/dax/price—history/historical-prices—and-volumes



https://www.boerse-frankfurt.de/indices/dax/price-history/historical-prices-and-volumes

sie 2020/12 A 2009/1 e EP aiall 4ial) Jodlaad) Ayt jLad) gl :(8) ad) Jgaad)
(oladly <ul 2v) Level (ggiwall
Null Hypothesis: EP is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.165833
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlasy) malinl) aladiul Bald) ) e uaal)

sic 2020/12 (4> 2009/1 (e EP el duiajl) Judld) dy)yind [LaS) milii 1(9) ad) Jgaad)
(<t 2v) Level (ggiall
Null Hypothesis: EP is stationary

Exogenous: Constant
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.355540
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

Eviews 12 dlaay) malinll aladiul dald) ) e i juaall

xie 202012 s 2009/1 (e IR yiall Luia3l) Jadlual) dyiadd Jis) gl (10) ady Jgaall
(eladly <l 2a) Level (ggivall
Null Hypothesis: IR is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.264434
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlaay) galisll aladiuly Aald) dae) (e i saal)
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sic 2020/12 (4> 2009/1 (e IR jadiall diajl Judld) Ay hyiiad JLaA) @il :(11) a8, Jgaad)
(a,ﬂi &) Level (ggimall

Null Hypothesis: IR is stationary
Exogenous: Constant
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.357764
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

Eviews 12 dlasy) malinll aladiub Bald) ) e uaal

xic 2020/12 (A 2009/1 (e 1L el duiajl) Judlad) Ay hyiad LGS milis 1(12) ad) Jgaad)
(olasly <l 2a) Level (ggivall
Null Hypothesis: IL is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.267500
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlasy) malipnl) aladiub Balid) ) e maal

xic 2020/12 (A 2009/1 (e 1L el duiajl) Judlad) dyhyiad LGS milis :(13) a8, Jgaad)
(<l 2a) Level (ggiwal)
Null Hypothesis: IL is stationary

Exogenous: Constant
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.252167
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

Eviews 12 dlaay) malil) aladiul Aald) ) e i juaal)
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xie 2020/12 s 2015/1 (o APP siall &ia3l) Judhad) i JLI8) il 1(14) by Jgaad)
(ela3ly <l 2v) Level (ggical)

Null Hypothesis: APP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.153696
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

Eviews 12 dlaay) galil) aladiul dald) dae) e i sl

sic 2020/12 (4> 2015/1 (e APP il diajl) Judad) A Las) gl :(15) a8 Jgand)
(<l 2a) Level (ggival)
Null Hypothesis: APP is stationary

Exogenous: Constant
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.074903
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

Eviews 12 dlaay) malill aladiul dald) ) e i juaal)
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Abstract

The European Central Bank (ECB) has used unconventional monetary policy tools (zero and
negative interest rate policies, asset purchase programmes); In order to provide more incentives for
the Eurozone economy after 2008 crisis. In this thesis, we will analyze the impact of unconventional
monetary policies on the performance of European financial markets, in addition to examining the
possibility of benefiting from this experience in Syria. In this context, we will study the relationship
between the main interest rates that the bank has reduced to zero and negative levels (interest rates
on main refinancing operations, marginal lending facilities and deposit facilities), and stock prices in
Frankfurt Stock Exchange from 1st of 2009 until 12th of 2020.and the relationship between net
purchases of securities for the asset purchase programmes, and stock prices in the Frankfurt Stock
Exchange from 1st of 2015 until 12th of 2020. This relationship will be studied through the
statistical program Eviews 12, by building appropriate models.

It was found through the analysis of the data that there is no statistically significant relationship
between the interest rate on marginal lending facilities and stock prices in the Frankfurt Stock
Exchange. While a statistically significant relationship was concluded between the interest rate on
main refinancing operations, the interest rate on deposit facilities, net purchases of securities, and
stock prices in the Frankfurt Stock Exchange. The results of the test showed that there is an inverse
relationship between the interest rate on main refinancing operations and stock prices. And Inverse
relationship between the interest rate on deposit facilities and stock prices in the short and long
term. And Positive relationship between net purchases of securities and stock prices in the short-
term. The reality of monetary policy in Syria confirms that the requirements for implementing
unconventional monetary policy have unrealised. The reality of the financial market in Syria confirms
that there are several obstacles to the development and growth of the stock exchange.

In conclusion, the researcher recommends strengthening banking systems in the euro area, bank
credit control and direct it effectively. As for the Central Bank of Syria, it must strive to free itself
from its dependence on the government. Where independence enables its to set and implement
monetary policy, according to economic needs, not to desires of the government. As for the
Damascus Securities Exchange, it is possible to continuously develop the relevant legislation adapt
to developments. In addition, we must evolve in electronic payment methods, which have become
an indispensable thing in developed countries. There are other recommendations that the researcher
hopes to be implemented.

Keywords: European Central Bank, unconventional monetary policy, European financial markets,

Frankfurt Stock Exchange, stock prices.
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Abstract

The European Central Bank (ECB) has used unconventional monetary policy tools (zero and
negative interest rate policies, asset purchase programmes); In order to provide more
incentives for the Eurozone economy after 2008 crisis. In this thesis, we will analyze the
impact of unconventional monetary policies on the performance of European financial markets,
in addition to examining the possibility of benefiting from this experience in Syria. In this
context, we will study the relationship between the main interest rates that the bank has
reduced to zero and negative levels (interest rates on main refinancing operations, marginal
lending facilities and deposit facilities), and stock prices in Frankfurt Stock Exchange from 1st
of 2009 until 12th of 2020.and the relationship between net purchases of securities for the
asset purchase programmes, and stock prices in the Frankfurt Stock Exchange from 1st of
2015 until 12th of 2020. This relationship will be studied through the statistical program Eviews

12, by building appropriate models.

It was found through the analysis of the data that there is no statistically significant relationship
between the interest rate on marginal lending facilities and stock prices in the Frankfurt Stock
Exchange. While a statistically significant relationship was concluded between the interest rate
on main refinancing operations, the interest rate on deposit facilities, net purchases of
securities, and stock prices in the Frankfurt Stock Exchange. The results of the test showed
that there is an inverse relationship between the interest rate on main refinancing operations
and stock prices. And Inverse relationship between the interest rate on deposit facilities and
stock prices in the short and long term. And Positive relationship between net purchases of
securities and stock prices in the short-term. The reality of monetary policy in Syria confirms
that the requirements for implementing unconventional monetary policy have unrealised. The
reality of the financial market in Syria confirms that there are several obstacles to the
development and growth of the stock exchange.

In conclusion, the researcher recommends strengthening banking systems in the euro area,
bank credit control and direct it effectively. As for the Central Bank of Syria, it must strive to
free itself from its dependence on the government. Where independence enables its to set
and implement monetary policy, according to economic needs, not to desires of the
government. As for the Damascus Securities Exchange, it is possible to continuously develop
the relevant legislation adapt to developments. In addition, we must evolve in electronic
payment methods, which have become an indispensable thing in developed countries. There
are other recommendations that the researcher hopes to be implemented.

Keywords: European Central Bank, unconventional monetary policy, European financial

markets, Frankfurt Stock Exchange, stock prices
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