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Xii
ABSTRACT

Impact of the real estate market, economic growth, and Renewable
Energy on Carbon Dioxide Emissions Novel Evidence from Turkey

The main contribution of this study is to explore the impact of real estate market,
economic growth, renewable energy, non-renewable energy on Turkey’'s carbon
emissions over the period 1988-2018. This study is different from the existing literature
in that it examines the impact of real estate market on the level of carbon emissions in
Turkey through three channels namely, real income, renewable energy, and FDI. The
advanced approach of ARDL approach is applied to test the short and long-run
coefficients between the variables. Bayer-Hanck (BH) combined co-integration tests
are used to confirm robustness of the ARDL bounds test. Moreover, the Granger
causality test within the VECM is applied to examine the causality direction among the
variables in both the short and long term.

The empirical results demonstrate that real estate market positively affects the level
of carbon emissions. An improvement in the real estate in Turkey reflects that there
are more funds available as loans for the private sector, which leads to an increase in
investment projects and enhance total factor productivity, thus leads to an increase in
real income and energy consumption in Turkey. Which in turn leads to increase the
level of carbon emissions. Furthermore, the empirical results demonstrate that
renewable energy negatively effects carbon emissions. In addition, the findings show
that an increase in nonrenewable energy led to increase the level of carbon emissions
in the country. Findings of this study provide valuable policy implications for Turkey
heading to sustainable and green economic growth. In this line, the policymakers need
to formulate conducive and investment-friendly environment policy to enhance more
FDI and trade. Finally, our results suggested that the policymakers should use real
estate market development channels to reduce environmental degradation by
introducing monetary policy reforms, and encourage energy investment and the

production of electricity using renewable sources.

Keywords: Real estate market, economic growth, carbon dioxide, energy

consumption, Turkiye.



Xiii

0z
Gayrimenkul piyasasi, ekonomik buyume ve Yenilenebilir Enerjinin

Karbon Dioksit Emisyonlari Uzerindeki Etkisi Tiirkiye'den Yeni

Kanitlar
Bu calismanin temel katkisi, 1988-2018 doneminde gayrimenkul piyasasi, ekonomik

buyume, yenilenebilir enerji ve yenilenemeyen enerjinin  Turkiye'nin karbon
emisyonlari Uzerindeki etkisini arastirmaktir. Bu calisma, gayrimenkul piyasasinin
Turkiye'deki karbon emisyonu duzeyi Uzerindeki etkisini reel gelir, yenilenebilir ener;ji
ve dogrudan yabanci yatirrm olmak Uzere U¢ kanal Uzerinden incelemesi agisindan
mevcut literattirden farklhidir. Degiskenler arasindaki kisa ve uzun dénem katsayilari
test etmek icin ARDL yaklagiminin ileri yaklasimi uygulanir. Bayer-Hanck (BH)
kombine es-butunlegsme testleri, ARDL sinir testinin saglamligini dogrulamak icin
kullanilir. Ayrica degiskenler arasindaki nedensellik yoninin hem kisa hem de uzun
dénemde incelenmesi amaciyla VECM kapsaminda Granger nedensellik testi
uygulanmistir.

Ampirik sonuglar gayrimenkul piyasasinin karbon emisyon dizeyini olumlu yonde
etkiledigini gostermektedir. Turkiye'de gayrimenkul sektdrindeki iyilesme, 06zel
sektore yonelik kredi olarak daha fazla fon bulundugunu yansitmakta, bu da yatirm
projelerinin artmasina ve toplam faktér verimliliginin artmasina, dolayisiyla Turkiye'de
reel gelirin ve enerji tuketiminin artmasina yol agmaktadir. Bu da karbon emisyon
seviyesinin artmasina neden oluyor. Ayrica ampirik sonuglar yenilenebilir enerjinin
karbon emisyonlarini olumsuz etkiledigini gdstermektedir. Ayrica bulgular,
yenilenemeyen enerjideki artisin ulkedeki karbon emisyon duzeyinin de artmasina yol
actigini gosteriyor. Bu c¢alismanin bulgulari, surdurulebilir ve yesil ekonomik
bliyimeye giden Turkiye icin degerli politika onerileri sunmaktadir. Bu dogrultuda,
politika yapicilarin daha fazla dogrudan yabanci yatirrmi ve ticareti artirmak igin
elverigli ve yatirrm dostu ¢evre politikasi olusturmalari gerekmektedir. Son olarak,
sonuglarimiz politika yapicilarin para politikasi reformlari uygulayarak cevresel
bozulmayi azaltmak icin emlak piyasasi geligstirme kanallarini kullanmalari ve
yenilenebilir kaynaklar kullanilarak enerji yatirrmini ve elektrik Gretimini tesvik etmeleri

gerektigini ortaya koydu.

Anahtar Kelimeler: Emlak piyasasi, ekonomik buyume, karbondioksit, enerji tiketimi,

Tarkiye.
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p q q
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q q
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tue ()

14 q q
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q q
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+uy;;  (6)

AInREC;

p q q
= 9, + Z BLAINREC,_, + Z B,InCO, ,_ + Z B.AInR,_,
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B lad Al jall Ceadiil ¢ Gal ) sl Gl il Gn QLD 6 glie sl daodiil)

(Bayer and sl s « Bootstrap ARDL (2018) _tial ;o8 5 ¢ & jidiall JalSill <) lial
& S @l pmid) @ sl Jalsill s s &5 2SU (Hanck of Co-Integration 2013)
leand

rdaa gl jda LA milii 4,2
e 5V 5 2ol ol puaill AAY Acalal) el i) A Gl el g cladial) (e el LS 5 g
O 33 Al aamial sas gl jda jlaal) Al el Cadia) ¢ e V) & dalady) sl
Perron- s (Zivot-Andrews ZA) (2002) s~ sl jda JLaal ;a5 4Kl <l il jlie Y)
sy (e ZA DL Gaah ¢ sl saa gl s @l plial Se e (Vogelsang (1993)
claal e ey s Juad) ¢ el pay Liul oty ) Gl il o A Jual 8 5 )l 8
(Sl g UaY) ol g3 ga ol AN <l HLEAY) sda Jaladl 15kt ¢ LS sas gl jAa
L Jual b 25a 54,2 Jsaall 8 mia sl SB-Date (eca ZA 325 jia JUia) gl & el
ros .Y Gsiwdl JeGDP s NREC 5 REC 5 REM :duadl (e 40000 dyia 30 ALl
Gl dnally ¢ JEa Jsan e Al all 03l 3 liaall i jriall G Jualill ) 53 Calias ¢ elly
sall € 2012 5 2012 & <l liadl §sad ¢ 200201990 Joal sill Qi ¢ (5 g0 SN 2l 5
Dlginy € 2016 52012 & 2aaiadl giuy) MY ¢ 1999 51994 ale & salaiY|
Perron-Vogelsang s sll jia jlis) &5 ekl 2010 5 1996 (o8 sl e 48l
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REM :(Jlall dunills pid) Ao 3l ALulll 4ty ISl 253541 Jsall (3 en5all (1993
Gl DA e gl Jsa gl &5 e 3l JSed) &) 55 aliss NREC (REC EG
dawilly ¢ JEd Qo e 3l @l yddl el dxlal B Perron-Vogelsang1993
52012 & < lindl sl € 1998 5 2002 e ol sill (381 555 ¢ (5 KU 2T U lilagy
2005 52002 (~le (b saaaial) A8l LY ¢ 2012 51996 (& sbaBY) seill ¢ 1997
CGlada ge 323aal) Jual gil) (gl 3555 .2006 5 1999 (ele 3 Baaaiall e Ul LY ¢
b chin Al Ael) ¢l i) s ladlay) Gl sl a2 (uSad st Sy Apuba 5 Ayl
saill e Tl el dpabeail Gl (g LS i 8 Al plad Jle ¢ JBa Juw e LS
5 ¢ 1994 Al ol gl & 351ail) oda et M5 Apalall 2 giall 3 Jpatll g Sl salaEY]
el ladlay) @ i Jehl aal LS 51 cangd ¢ @y ey 2009 5 < 2008 5 ¢ 2001
A ¥ ¢ 1994 48 5 dpnlaBd¥) e Y ¢ JEdl Jaw Jo clelaill ppen cilad Al Lalai@Y)
Baay i G jlidl) &l gl ¢ b aay 2001 dsallall LalaBY) AaY) ¢ 2001 dnlady)
iy 4.2 Jeally 2 1 Jeall 4 4aa e Zivot-Andrews s Perron-Vogelsang
z3saill O yrie o ) o yedal Laiy (s stall o A0l e A8iSiuall @l el anes of gl

IV DGR Aglee 8 A3 o )L 5 A

@l gisall A A9V G A
A g
t-Stat. i) @l g t-Stat. s

=7.197**

2002 . 1997 -1.663 InCO,
-6.449**

1999 . 1994 -1.001 InR
—-7.449**

2016 . 2012 -1.744 InREC
-6.478** INNRE

2010 1996 -1.411

* C

-6.312**

2012 2011 -1.908 InREM

*

ZA Baagll i LA mills 1 a8, Jea
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Sl glasal) B ) G A
&l ) e
t-Stat. agd) <l puadl) g U t-Stat. o)l
el ASagd) @l i) 2o aial
1998 -7.35 *** 2002 -1.421*** 1InCO,
-7.013
2012 1996 -0.321** IR
-7.764
2005 2002 -1.210** InREC
-6.620 INNRE
2006 1999 -0.10 ***
*%k% C
-5.551
1997 2012 ~0.312** InREM

BA Saa il jda JLSd) mili 2 88, Jgaa

* (Bootstrap ARDL) aaiall 4l Gl gadll SIA lasa¥l #3sad jlid) &l (i je o
il sl Altiiall 5 il il FLT a8 o G JLEAY) 1 &l juid 4 3 Jsasll
Agaanl) Az il (b ) A8S Ao in ) ) yedai | ghatiall (AN jlaasYl 23 sed J Ay sl
F, Juis) 8 sadizall ail 5 j0id)l Glibaay¥) (Y 75 daaal (5 siue dic ¢l jidia JalSS 3 sa g adey
Isns sle L s Ol i) e paiiagle o 75 G jall daiil) e o Al 5 Aalil) il T
Al dalal) b puial) G @ il Jalll
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ARDL (1,0,0,0,0) FPesaran tdependenl Findependent

(CO,, InR,
, INREC, InNREC, InREM)

5.01** -4.31** 7.01**

%1 4 3.67 -3.85 6.71
%5 4 3.06 -2.98 4.51
%10 4 2.68 -2.51 3.71

*** detonates significance at the 1% level.
oskiall £ 5 gal) Aaia 3 il gadl) (63 SN JlaaiWL (aldd) Jalsil) Lol mili 3 a8 Jgan

4Lilaay) LaiiliFisher-Stat

EGT — JOT EGT — JOT — BOT — BAT
19.88 ** 23.41 **
10.99 19.29

** detonates significance at the 5%level.

Bayar and Hacnk J«lsil) Lo gilis 4 285 Jgaa
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s2all & Ll ) i e ..
M ) sadll b B Y il
1.450*** 2.139*** InRI
-0.131* -0.210** REC
0.490*** 0.850*** NREC
0.009* 0.010* REM
~0.410*** ECT,_,

%10 ,5 ,1 (5 ghusa LSJ-“; i_ub.aa\ dla L?,,_, *, **’ Kk

e 3 gal) Ay i sadl) o3 AU a1 5 o8 Jgaa

JSi hadi  2LaBY) saill Jalae () e ) gall dyia 31 ol il 53 SIA lasay) Lol il ek
s siaall (8 0 SN 2S] ( Cllai) (5 giae e %1 sine die ddlaal AV 535 sl
71 Aty oY) salll 32l o Al ol il el ¢ Jal) dysh GllS g Jal) sl lasY)
L . Ja¥) uald Jlas¥) g sivall e 2,139 latas ¢ o SN aansl A el 33k 5 ) <)
S Sllaail 3ol ) A o) 71 Ay gabai®) gl 3ol o) A @l s Jyghall saall A
gaBY) salll 335 C (ol i) 2 sn 5 ol oda (St agle 5 1,450 Jlaiar 52 SY S
LS8 8 el aioaal) Aatil) (3adad 8 b )0 Conly SLaBY) gl () Jimy 138 5 Al 53 sa ¥ 2ra g
20 e due G AWy &5 cua (2020) Leal and Marques 4wl )2 ae 4l jall oda (3é5
Gyl 5 .1990-2016 (0 pasdll 5yl PR 4patill 5 (gabaBBy) (o slaill dabaia Jg2 e A 50
(058D 20T A i) (5 g 8aL ) ) (g5 (gAaBY) saill (5 g B3l 5 b Al

5 sinan g ($LaBY) saill ¥ ara G AR asdy JE A Mehmet et al(2020) 4l s ae
Sl alaind A e (G-7 countrie) Al de seaall Js0 & s SU ausi 3l el
A CVare 8l ) o ) Ll L slai®y) gaill 30l 5 ol ibinl) coaa g ¢ da gl @l jidall JalSil)
L5 L85 LUyl 5 3aaiall Y Sl (e IS (8 053 ST 2uS)

aS] A6 Gl 5 A8l Dl G A8 (2021) b (n 5 dena o Al 0 ae Gl
Glhasey ARDL Jlial alasind 3 e, il 32l 58(2018-1980) (e (sabaBV) gaill 5 (52 SN
AEe g gl s g ¢ Al Granders S lhady) dagia pladiul g A8l eIDigil)
A el b ealaBy) saill 5 ¢ s ySU sl S5 Sle clilagl A8l il e a1 Al g
o A8l gl g galiaBBYl saill e (3l sladY) dpalal s A8e 25 g 5 Al Al 5 yid
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Akl Ml Gy daali (e Gl gbaBY) gaill G olaiV) A0 dpns 29y s
oA Lali (e il el cllilaY)

N 5 Sl e S 2ae L US i o = 58 g3l Kaplan et al (2011) 3wl a5 €lliS
EKC-H Js8 Caldl 7 8l adi jo B ol gai ad i () jady Laa ¢ Ul dlle eginl
S 3l ) (gabaiBY) saill Gf @il S Eua ¢ 2006 ) 1971 o0 58 A LS55 S
OS] Sl 56 il a5

Aginl Jalaa O de ) gall dgia 1 ol il 53 SN lasa¥) LS il el (5 A dals (e
a5 sinall (8 05 S 2T U Sl (6 siae pa (oaloe JSE Jadi yy Baaakal) A8
GVl 7 Ay saosial) A8 52l of Auloall mE i e Jal) dysh Gy JaY) juad
Ly | oVl Jpal Slas¥) s sinall e 9%0.210 Jhiay 5o 8l 2l Gl Clilagl Galias)
Clla (alads) el 71 Ay saaaial) Al 8 gl 5045 of ) il s Jy shall sadll
AL 3L Om laa) DLl 2sa s i) sda (et agle 5 %0, 131 Jlaiar ¢8I st G
doatill gan A olsl Hed el Baaatall Al o) ey 138 Al Basa OV Bl
Aalal) s Jilasy W8 31 Bilgili et al (2016) dusl g Al jall o3a 365 LS 55 8 dalxisal)
dpm b o il Gaa g 1980-2011 358l A 17 8Os Sl sl Al Cilila) g saaaiall
il il Led soaaidd) 48U (o bl caa g ¢ @l e 5 de 5 liadl bl i A i EKC
1980-2011 353 J3a 5 )lide 50 17 b 058 2l 6 cliley) e

U Sl 5 saaaial) Alall Il Gn pasd W8 GAIWang et al. (2020) Al y» aa
il cld A gie de sama o35l 2017 1990 (e 5l JMA A0 11 b o 50 U 2
ALl Mgl G b Bl asa o @l QST jae o s Ao samay @ jide oyl i
O3S 2Tl el il e g 323l

Gllaail 5 saaaal) A8l GBleiul (G ABal)  yandy B8 «J Magazzino ( 2016)4x_» xs
VAR 4a ) 73 5ad aladinly (2013-1992) 5 _idll b o liia) &5 o 5 S 55 8 () 50 ,S]) s b
058 i) e Gl 55y sazaiall 48Ul eldlgial () aiiall sl

el il Qi il yiul apeais Lo aly oy Of agall e 4ily il all 52 Clia g G
2 O ald (e AU o535 il 58 8 et g Aiaill Al Gpuead (3 ¢ lld ) ALYl
oaall 4 41 6Y) elae) il ey cpd il o cany A8l CaglSs (add ae 48U 361 (1
Al 58 sl sy acd Gsadl Aubis o cany LS o A8UD 0l QAN gad 5 2K
Aty saaaial) Al oy jliie a3 s acd Ae sSall bl aiba e Cany 48Ul 51 (puaail]
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Osilgind)l & ol g ¢ Baaaid) ALl e s3] Jal e il peall Jie AWl 8 el
e o caag ¢ saaaial) A8l i b ankaat] die dplag) 5k agaaly (o sl (S ae (5 el
Sl e o)) gell Je aldie V) U8 aa s20a05al) 8Ll 3 ) g (85 S ) jlaliuly aball bl
Al e ol JBl Uil g sl Al (5 8 Jas Ul s 3 5510) 48U

A3l ginl Jalaa Of de 3 sall dgia 3l ol sadll 53 SN oyl s mln edai Jiid)
die Ailas) AV dy el JSay lag p asally iy g s8aY) a8l e Lald saaatall e
ARy JaY) pad Slan) (s stuall (8 s KU 2l 6 il (5 5iee g %1 sl
3ol ) o) 7 Ay saaaiall e A8 @lgial 3ol of Aul il il i daY) Jysh
saall (8 Lty JaY) juad las¥) (s siall e %0.850 s ¢ S0 assl  ililail
O30S 2T 6 Sl 3aly 3 A @) 71 Aty obaBBV) gaill 33l o) ) il sy shal)
aaatall yee AU 3 gl 3L (o ol ol ) 2 ga g I o28 uSad agle 5% 0.490 laia
Aol iusall Aatill (3iat 3 sl o0 oalisaaaiall pe AUl ) ey 13a D) 835 Ve
O Al asd W8 3 Dogan and Ozturk (2017) 4wl s ae 4l jall o2a 385 LS 5
Z3sa aladiuly 2010 ) 1960 (e 5l JBA 48 Y1 & CO2 Cblayl 5 48Ul elDiginl
il e ) il Al sasaiall e 48Ul @Nginl aladinl of i) <l « ARDL ksl
e 5 g SN ST Sl Gl e Gl saaaial) 28U @eiu) i ¢ Jiaall & .CO2
salll 5 3aaadall e Akl 50 asdy W8 Al Awodumi and Adewuyi  (2020)
1980- & (Lt s O sitall sy s W saily i Jall) Ly ) 8 ¢ 50 S el e (galuay)
e Sy o sialll 55 ¢ (NARDL) (hall s g 5sal) Al jlasiV) 46 5k alasinly 2015
i) 5 Aabaiiy) il e andall Slally Js il eBliul el oDy o @l )
Huang (2021) 4wl s pe iS5 i) jall oLl sl Lelad 1) lalill ares 83 8l ) g S
05280 2S5 i) g Baaaiall e A8l @il ¢ A8l (asdy A8 2l and Deng
el s ¢ (ARDL) g Jsall I lasiV) 23 sad el aladinly 1971-2014 3l M pall 3
Baaaiall e A8l lginl 5 ¢ s U sl 3 i) G @ yide JalSS A8Me aa 53 Y 4l bl
SSh A8 Gllagl e o) ISy 558 saaaiall e AUl o i) Ciaa g ¢ Jyshall sadll e
Om ABall Gasd 8 53 (2020) ERKISI and CELIK 4wl 2 ae i XKy ¢y g 1)
plaiuly 1990-2015 o 4gsiad) il alasindy Led sl 55 LS 5 (8 CO2 5 NREC
il 30l ) sasis NREC 8 sl 30 of il 555 ¢ VAR Granger 4l <l sl
CO2
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ol ) (3 gus () e ) sall dia ) ol gl 5 AN lasa¥) loal mln ek 5 AT 4ali o
sl AU Gl (s siie e %1 siue die Alaal AYY by Aol IS5 i p LS
Dlgiasl 3243 O Al all 25 i ¢ Ja1 o sha SIS JaY) juad Slaa¥) (5 siudl i (5 S
e %0.010 ey ¢ SN 2l S cllilag) 3l G <l 710 Aoty aaaall pe 48Ul
Gl ) (3 g (A shaill ) (A @l s o shall (gaal) Ly | V) jual JlasV) (5 sl
sy il sda st adle 5,%0.009 ey ¢ e SIS G il 33 ) <l 71 Ay
o ALl o) e My Al Saga SVaray Gl Bgw (A i) 8L ) G ole Dl )
Al e Al oda 3T LS5 3 Aelvieall Apadl) sl 8 sy s caali saaadl)
oS RS e Al 315 5Y) s sk Ll 1,080 Cua Sharma., el, al(2021)
o oS U85 S ol L) 31,553 (3o s o il < yedal ¢ CS-ARDL et alaaivly
e Ll i Ll A sl sk o ST (12017) Paramati et al.  Liw ¢ o5 S (5 s
o Lamoad Ay (ol st W ¢ dlld pay LG pdiall de gena Jgo 2 OS] i) il gia
Jda Ciny & guda se anaf o Al all sda <385 ¢ A Al 83 g ol Hlaal) (3 sas il 3OUY)
BARDL _bial (e (fiediie (3 yla aladioly Al 3aga (8 O aall B )90 4l 0 JA (e
IS (e All 3358 il slasn e el 3o i o @siis . (2013)B&H _Lisl s (2018)

Al daal) Jal se ol g

ValueP — JLaay
1.013 (0.464) S lasiVL da g pdiall cplall Gl aae sy,
1.446 (0.766) padiusall =3 gaill & Jaal 553985 g2 S xp
0.991 (0.791) 3 pal) sl a5l Ll xy
1.310 (0.788) Zasaill )l )Eiul (50 48 ral (53 Jlid) xp

pddiall Glj.uﬂ dadldl) &) LAY i 6 ?EJ Jea
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m—— CUSUM == 5% Significance

15 -

10 -

-15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

= CUSUM of Squares === 5% Significance

CUSUM and CUSUM-Q tests (bl aull 5 a8, <

sadaall ZiUall) Gl al) it o saal) i st o) Bl ¥V f ECT A t cililias) ad jels

(058 Sl Al C¥aray el jliall (5 sms ¢ Y] aall il ¢ saaaiall e Zilhal)

Granger causality 4wl L) dul ol Crandial dul ol Gl e Al JLEY
¢ 3a0aill 28Ul e oladV) A Adle lia o) (4.7 Jsaall) Aglanyl ail) (F) il ma 5 6
sl (B s SISl 6 OV ara g ol el (3 g ¢ (Alaa) Asall m3ll ¢ Banatall e ZdU)
¢ s2aaial) 8L e oladY) Ly Ale Sllia o il g Gl ) ddlia) | sl ilasl
sl (B s )SI as) 6 Y ama g o)l (3 g ¢ (e Asall m3ll ¢ Banatall e ZdU)
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e s baxadiall A8l () Aglian) AVa dsa 55 i) o (Sl agle 5 oY) Jish SlasY]
LS 5 8 Al B3 ga Ve ) 90 agd Ol Hlall (3 g g SLaBY) gaill g Ba0aTa

Ob Aagiil) 38 et agle 5l jlaal) (3 susy ooliaBY) sadll (py eladV) Ayalald Ay A8 Gllia
G (o3 ) i (g (o)) Sy 13 ool paill 5LE JDIA (e Al B3 ga o i 28 Gyl (3 g
Glgine o ey oA JSEL alaBY] saill Ve e dala dgilaal A1) 4l il ]l
Al B3 53 (5 e o i 138 o sy 5 ALl BN

OSary A jtaall s KU bl Jie L 3all (e sl Led saaaial) A8 3 )50 o (e a2 1) e
Agalall 3 giall (a0 ol painly WS 55 8 Baaaiall e AU SDgiul (5 gl adi ) 288 ¢ Laagaas
1600 Vs> A 1980 ple cunSa pai Jlle (ga S8 e WS 55 (A Sl eDlgind adi ) ¢ inall 3ga g
Ob 0sile 86 (N 1980 ale (ha (sale 20 (e padll Nlgind adi )l 5. 2016 ale aSe a3 Ll
I 1980 ale (& (Lose daa ) 314000 Jon (e adi)) LS 5 & Ladill Bl 2016 ole
3 sal st ) Cppaiall sl LS 53 aed ¢ @810 8 2016 ale 8 (Gt Jie ) 941000 s>
Ul la e Al allall 8 AT Clana 5 45 IV 8 ey <l ) 5 <l g iSIY 5 6Ll
e 760 (e SSTLS 558 ) g ¢ b way TS (g 5 8aY) 3 511 (e A8l eDlginl i gina 334 )
2 3 3 pilal) e Al giul b e sbeall 038 ae 5 ¢ MLy Al (e A8 Cilalgal
Al 335a e Gla (e (g2l

L) il s s B2aadall e NGV (5 e G Aa¥) Bl V) La g ¢ Gaadl s il
O S ST 3 el (5 g s ¢ Baaaall AUl eDlgiul Gu auSe Ta ¢ LS5 A o S
) sl daga LS i (A (e SH cllilal ) Agy peall sl Y1y ¢ Badall e bl il
@ A e ¢ paaaid) jaliadl) 3ol ) JMA (e AN jolian ag 53 dad e LS 5 A il
LS 5 (8 O s SI il (5 gase (liad) () s s

LS i 8 andlly Sladl s Jadil) cala iy Jare pradd camy 4l ) Al ol o3 Ay il bl s
G e e il gl il o) juadll A8l jalias aladiul g dlagl LS 5 e oy celly e 500
1790 dae sSall Cilalidl gaila caaly (f cany ¢ @l e 3 Do 2l e dasill lanf collédl 4
CYare Gl agide amy ¢ el aLall | ) &gl e aall Al il ia) 385 5 ananal 8 Laga
Dl s Ladall (Jie saaacial) e d8UN jalias (e s SH ST 6 el Qi adail) 5 () juzall
el (2 S 2T 0 el s 3305 () dse sSall i) sailia glingn ¢ o ey anill
Aal) jobas ) Jsaill g andll g 5Ll 5 Jaail) Jie sadadiall A8UAY jolias Juliid 380 s ) 5N 5 (3 gl
(e Baal g (o G )SI Qi e Al 8 ¢ D aa g Apadl] A8l g ALl Jie Baaadall g dauail)
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oY) o2 s 5 13) ad 815 ¢ @ sapSH assT U il (5 e Julid Alad ol oY) ]
O e glee 5 Jisfre Al wilia o) Ao Sall o cny ¢ aall gy seill dipaa 45 )l
il yuall ¥ ama (i U Jas e il puall Y ama Jie Bdl) 38 gl ety | 5a) aenay
058 Cllani) S gl (8d ) o) s (g2 Lae Baaaiall A8lall & L) e

Aalall 5 dalal) Cileliay) JSE ¢ @l gl 8 ALY alana 8 g 1550l Jlall (5) gl aali
il laal) g Uad aaliy ¢ AalaBV) alill e L i Al JS 8 Jlaa) ol ol e 13a 1252
ad LSl I Losale @l laadl of ¢ @l e a1 AnSll al jlaiin¥) JDA (e calall Jlaa)
Oe ds gale dan jig ol (ol a8 dage DlSe O jlaall gl Jing GlaslaBy) 4 J gl
b Alan) (e 8 At 58 i) Jlall Gl 0S5 (e Alle A gy dlaaY) e 58l il
(. Sleadll cleliay bl ol o dald s ¢ 5 AY) slaBY) Cilelhad (o ddagu s COALe e oLl
Ol e 50l ad g aLai®U dalad) callal) (g yhay 3l ) A Sl cileUasl) aal L) U any
Yy lall olai¥) gLl ) Apbaii¥) cileUadll alana 8 ol jlaiin¥) Jaad Lain, s AN cileUadl)
Guila ) LAY cleladll e 4 @ diclioae ol ils al gy 30l )1 &8 g0 o) g Uad Jing ¢ 430l (g
JEl Juw e - slill gladl EBlAM a0 Gleliall @lli Gld ¢ adld sy B ) lelad 45 S
saill (a5 dalit ) elligh i) jall (pe el i 5 alidl) 5 alaad) 5 paall g liall Glelicac Ay
ol (5 g s Ao Ulas T i oY) saill & aal 55 ) ) a5 laall g Uil 5 galaiBY)
oo sill Jaall aal 5 A

ste Ul il a8 sa LS i Jint Cum el sl A 820 sl <l jlaall (3) sud ST e B2a) 5 LS i ad
Lo b Jigis ¢ padd (sl 85 mamis ¢ (sl Ll s Jas g8 3l 5 Lis sl om LR (3
seliall 5 s olaill A 5 sl oLl o Und p maad) A (e G paiall 5 &l JlEall (g ) gaal 423
Adlrdll LY (e aaall Juady 5 5a ) @l il 8 1 gale (<G Sl Gl jliel) pUad Lai ayl Yl
D5 Al ¢ aadl ol uiladl ey 315 ¢ 2012 ale 8 Jialls Aalrall elal) ()58 ki ()
A Gl E e il Galhll 30l ) age

Sl ol sl dmy Ol Hlall (3 g Jalis 8 AliLa 5_jaka S i)l Jliall g Ual agii « 2012 ple A
Caa Jal e WS 55 Jals @l laall ol iy g0 183 ikl sal zlanll 4 jill G Sall Lt sal )
et D) 5 (BT Canil G a5 Hlal) il o @l el 285 cilal) G yidiall (e 2y 3all
e 1 sdsainl g ¢l ) @MY LS 53 ) culal) g paiaall el ¢ el jaY) 038 25 LS i A
Al e 5 de 2015 52012 (ale G Dl e el Sl 1531 55 ¢ agily e (10 3 08 L
ole (in S (B g (8 Ol L) Wiayl Cinnds GJSLY) g Uy ddlaial) 4y gl ciliaidail) (4 «
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(B sms By At ) il ) Gued AN ) A4S il A sSall 283 135S ) Ol jlaall (8 5 4a) 5 2018
LS 55 4 @l laal)

Slo US55 8 J3ld) Jlend <o)l 2021 ale e Y m ) Aali g 55aY) 5el¥) g
550 4054 Lasie LN« 2021 ale (e ISV @l i slall U4 730.6 G S (5 s
G5 « (TCBR) Sl s 5Sall il a5 ¢ (ga s sia) aosall iall (USy el 1Y 52 502) 48 i
2020 &) gl (8 7.32.6 Aoy (5 s el o lans¥) andi 5] (S (58 sall i) 6 S5 Ll
Ge e el may IV @l 37151 5 ¢ S w3 723.7 5 Gl gl 5 728.1 5«
@l s alall A V13 il s ¢ S aal 5 ST U el pad 8 ¢ sl Aedl) Eum
i s g8 e sanlgeda JI Y ¢ lld ey pdi el il i il G « 2021 ole e J5Y)
alall diall lae e dgaal) JHlal el sa

Lpday ale JS0 LS5 A il jliad) lead (8 de jluie clelds ) @l (IS 2022 ale 4l g
Jsihul A& Gl jaadl el of ) (2022) Berk et all, 4wl 2 Jlils ¢ pala JS3 J saila)
L) 28S3 o eli) Aelia glias SO ¢ s Al Al (e, 2021 alall 8 7105.6 duwiy Cuxds )|
Sl JEall g B saill Gl gle s aaally Cian) land gl Aagii Gsin 7200 Ay 2l

O3S 301 5305 ) (525 0205 SBY) paill 325 b bl

Short — Run Long — Run

(Y/X) AInCO, AInR AINRE AINNRE - AInRE ECTt-1
C C M

AInCO, -  6.31*™ 6.88* 547* 6.74*™ (-2.31)™
AInR 1.31 - 211 341 6.74* (-1.25)
AINREC 1.09 2.85 - 1.87 3.25 (-1.31)
AINNREC 2.22 6.51** 2.730 - 7.47*  (-0.55)
AINREM 296 1.19 288 3.33 - (-0.33)

* xE xR 010 5,1 s siee gdie Lila) Ay s
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