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QUIOF S(HHBLD

FNHOBHTEMS  IOTBBID  OBEID  CUTHETTHTY  eueTTFSF  sleiiliUBBIGS mL_ulleomen  GOHTLJL|  Liev
UIITENTHENTEL  Pule)] QFLwi’ G, usv  BIBESellsd  QUIMmMETTSHTT  eUeMFFFF  QFuIeOLIT 1960
IDHBHETOBHTENS  OTBBID G HHES HTHHHHM  gBLGHDHUIETENNID  HewTL WL HeTeng).
@ eumgliLien_ullsv, Gevmienaduiet QUITHMTHTT aleMTFASGD FaiHoHTend aleMTFHHGID el uileome
OHTLImUES Sl plelend ChToHsmsd OoTami.  EsisauTule) 1990 - 2022 euemyWITeN GUBLMHS
BTVHOBTLT  Hreysdenenll LWeLGHS E Views 10 seuiel  GosiOUThsiT  oe1l_Tall LG
Qi (B Ui (WwigeyseT  QuBLLL (BeTener. @WIG &Tjhs imlwrs  GCorhs o 6ThT (B
o BuHAHWD, gsmer FTgm  IPWTEF  FIHOHTMS aIeNTFS  eIH(PID, JMEIUl  HIGNewT  FTJT
rleents Gorshs 2 eMpT._BF GFIL, CTHHF &STHF OFeve] LBMID Geuensouismenio LG
sauaHge Gameienii’ B, Auto Regression Distributed Lag (ARDL) wr&fluym, Error Correction
Model (ECM), #0Qrehay smyewr smflu Garghenenr Gumeiip  GUITaMulsvsene I LIGIG6TNEDTL T
(PIeHeT  GQUBLILIL Beiengl. Suleiler LITHTe (PaITEaF FarhHoHTend alenJFd eiHomars CLoTHhs
o e (B 2 musHuiler g Ueitefleluy FaHumsll  QUImHEHsTOT  aIMBHUNL  HEWIL BHTEVSHBHID,
GRIBIBTOLHHID  ChTHEmiILS HTHHHMHF OCFUSHHIBHMWENID  HeWILMBIUILILIL H6IT6NE.  eMUISHT6T
0HH6T CHTend, THBBIML WD 2emfluwiiiten. Quibsalulsd, BHIETCamy Bsetel, (PHeSl B (PeOMEET,
QurmenTaMréds & Lemolll LFFFlenaissl, 2 60&01 GQUI®HETTSTT BleneVsnIDH6T BHBID GIEHT6TeNdL
ugleShoHeT  PFHWaBBET  QRBHEBMNHSH OBHTLILSEN  10HHMOHTNS  UeTFHDH  GHemmalsmsd
QUTHETTHTT QUNTFSF GHMBASBGHSH HTTEWIOTS DEDOH OB, RbHF FOUTCOHMET 618 TOBT6ITEUHBE
o BUSHHHHBemen  CLODLBSHHIHED, LIFHIDOHMeNT 2 L LGHHH60 LOBH3ID Hlewsowmesl  QUTHEMTSHITH
CameTendEHmeN 2 BIFHILIBHHIHO P WeuBNlev psvld QUTmHENTHTY ausnTFSlenwl GDUGBSHS (LPIQULD.
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The relationship between Demographic Transition and Economic Growth:
Empirical Evidence from Sri Lanka

The relationship between demographic transition and economic growth has been studied by numerous
scholars and confirmed the significant impact of demographic transition on economic growth in many
countries. Based on this, the study examines the relationship between economic growth and
demographic transition in Sri Lanka using the annual time series data from 1990 to 2022 in Sri Lanka.
By considering the Gross Domestic Product as the dependent variable, population growth rate as the
primary exploratory variable, and other exploratory variables such as gross domestic saving, total health
expenditure and unemployment. The study employed econometric techniques such as the ARDL model,
the Error Correction model, and the Granger causality test. The findings revealed that the population
growth rate has a statistically significant long-term and short-term positive impact on economic growth
of the country. A combination of factors such as the aging population, changing workforce dynamics,
consumer demand, investment patterns, economic structural issues, global economic conditions and
policy responses are responsible for the decline in economic growth during the study period. Addressing
these challenges can improve economic growth by improving productivity, supporting innovation, and
ensuring sustainable economic growth in the country.
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1. omiwsbd

Qeorempul 2 60kl QummenTHTy  euenFFuled  LeLBeum  HTTENIBeT  GFONMTHGHF
CFaHSHmeIDd FhHOHTeNd aUeNTFS BTl (WoHaHwwTen QL GHmHl CUBMI eIHESSTBSH.
2 6u&leL SILINBHHSH WLBH BTBHmen el SlelmHs) DwLbBH umD BHTBEH6T G0
QurmenTHTy euenTFAuled FHOBHTMH MHHH HTHBID ANHBLOTHSH ST LB GBI

2 eudlell  eelbeuT®m QUTHMTHTIPD CQUT®HeTTHTY euen&Fd, W GCeuemsveumuiliy, 6llenev
o mFILTH wBnId Gubul’ L eumpdHensd HIb Curem Guiflens QUI®mEMTHTY EHevdHEHHmeN
SmLauend CrroHsonesd  CaTaiBeTenCHrTh @ HILigs (waiGemmmpiomengl,  Cuiflel
QUTmEMTHTY  BRevHGHH6M0 eeiBTen  CUTHENTHTY euenfFHulled HRSU|eToNH. @ BT IQ6D
Cordsd 2 BTG 2 _BUSHWTEIH B BTeVhHle0 CBHTLIFFAWLTE IAHBHHIEF CFevauH
Qurmentary euenjFd esreuL@GD (Bengtsson, 2018). Gamium Gfewns, oiFe FaisH0sTme
OarewiL  BTGH6T OogeuTen  CQUTmeNTHTT suenFFlenwl SspilelbGHD ACHEHID, DHH
Qamifleoren] FHHlenul GHTRNIL BHTIHHB6T GUTMHEMTHTIHH 6N 2 BUSHH Hmenssr GobLBSHS)
QurmentaTy eueniFenwt GbuBHHID (Tessema, 2022). oismaugl, @ BT IgeT CUITHETTHTY
QIeNTEFS DIHeT 2 _MPHGID aIuIFl FensHoHTensullerm AHBFIT6ITe0 SSTIOTENBHIILIBIMSHD
Camun@sei GeueMiILBSHHIS 6360

FUH0HTME  auenfFFulled gmuUBD WIBBID  QUITHEMTHTY  eleMFFAUlID  LOTBBHMS
IBUBSHHID. DBToUSH, FUHOHTNS IMJFASGD  CQUIHMTHTY  euenJFHldhGLolenL Gul
Cryobmemiul DIL6VGHI 61FHTHHNUIGH OHTLTLEET SHTEILLIL6VTID. CUTHINTEF FeuHoHTend
alenTFAwmengl 2emPlul BFbLmev DS HTHBHFOFUIOISHMTED DFHI CUITHETTHTT eI6TFFbEHdh
srenihBsmeors  SiewUd.  CHEBIID FOIHOHTMHE  eueNIFH  CQUTHETTHTYH BT
o BT (B FhendHenul GIbLIGHF CUTL 19HHETmIDEmNUI 2eMHEGHMBEHID. DHSHIL 60T CHTLH6OHBIL LI



(PTCBBRIBET  1oBBID  GUTEHEHHGHID  aIPIGHSHIT  CUTHTHTT  eleTFFmuld
SHITE0I(HLD.

OTWTS DIHBMNHSH FAIHOHTEND GMTEFFWTIHI HIL 1960 BN NHBMNHGID NCHEHID
QM BT FIHOHTmE DHe CQUTmeNTHTT euenjFdlenwl el Cousons FH&fobEID
Cural o1z HepUT CTHH 2 6THTLH 2 BUHS GHOBEUMLUSBEGHD STTEMIOTS DHLOHSEI
ol (Milhana et al., 2020). Guwsub oFHs FHOBTMS EUEMTFFWTHSH & L606D
AWHHHMSH GJBUBHHID DHCHGeuemen Hlemeowimen MHleoll LWeTUTH, DUFHEfHsH OT&F OBBID
BuBms aleNhIGNeT Digsenaleorer &Iemialb@ afeagGosdaman (Quraishi & Ali, 2021).
BH 2 Wl UTHISMIL, FBBIFHE0, QUTHEMTHTY alenJFd, Heval, HSTHIID LOBBID LB
Fpsd HLBIBEHHBT SIEWIBE0 PSWuBmled QUHID HThsmismenud gBuBGsHsn (Igbal
et al., 2015); Afzal, 2009). 2 svaenmelw FHulsd FasH0sTmSBUNS CLITHSL  6IMHE MBI
6l BT FrHOHTeNS LOTBBHHE CFULOIPENBMUIS HLbHH 6Fe0H 66

QevmiensUlsl HHTOSHTms CuTdsTeg LML aiHd BHBID SHHeUeT 6iHLD 6leTLeum3e0
om efpFdemwun, @wiyeis eofipFfowud &l  Bidamsn  (Central Bank, 2022).
QbHlemey BTG HBTHIFD, Hevall  OBWID  FPSH-GUTHNTHTT  eueTTFFUND ML L
WpCaBBHHemends  HTLHHAIBH. 2 PSS  euwFHeflenr  eTewienldmas  Gogvid
P BFHPHT6L, DB QUTHTHTY eUTFFSHEG UPIGHHGW. LTBElIHL FardhoHTmdsEHBL
SFHs CFOY aipbd, FBbHEH Weld PUHID BBID JAHBFHS 11HIBe] 6HLD 6T6TLICT
P sfeEAeam Curgl Siml GurmenmsTy auenjFdenws srempAema (Milhanaet al., 2020).

FTHBOTE QUITHEMTHTT FTHH HHIHMIB6NT60 JBUBLD SHTIDHMIGET CUTHEMTHTY eueNFFlenuidy
SIS WF CFIBHTH 2 MusHadHmer CubuTGamenubd, WHedl B ellfleuTdsdemaub
shsHema  (Central Bank Report, 2002). @pBlenev GuUT®enmHTIHHed  FenghosHTenasulen
QuELURSMHEGS GBRUUTES GMBHS QIHLIEID  GUBID  FardhbeHTmHUNHSEL
Gumgiomeneneled LWIIB6T OFamenLsubenen ol BUUGSSID (Tumwebaze & Ljjo, 2015).
&(p6iTen euemILILLD 1 @evmiensuler 1960 QHTLSHSWD 2022 euenFuwimen STeolL@GH U0 gLl L
WEHTOHTNS OTBBHHeNeNSH ST (HHNBHI.
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aueIULLD . 1 @eomienauiesr 1960-2022 euenFuwime LO&HEH6T OHTend LOMBBLD
(psULD: ©_eudmeumId, 2023.

QUMTLL HalemoliLienL_uiled Sjewiemreneuten LB eiswomeng 1960 @sv 1,00085@ 34.8455
sremiliul L. 9iI8x5EmHyb 2022 v 1,000 & 16.0 s @ Heveowimen aipdFFBuUTsHslensnd
ST._(HeudTd 2 eiMengdl. ACHCUTEIW Siewiswieneumen @ efHUPLD UigliLguiTsd, 1960@60
1,0006@ 9.660pbH&H 2022 R0 1,0006@& 6.0 Uddb GHommausdL bl 0Fevsvd CuTHSmenGul
CeueMliupHd HBSmaE.  Gwevld  (PUPWEHNMOHTNE  suenifFd  eihdHdHlenen  GHToHa 6
1960@60 &onm 2.5%ypd STewIILULL  FaibosTend 2022860 1%uHdH  GHBHHIGTENDHI.
SICxHCEID PpHlemev 2022  euenFwmen  HTOLLGHH UL, OUTHIOITS @REVHINS DIHTOUH
QuTmeNTHTY WBMILD Fepsd euenT&FHulleir CeusiGouml HlemevHenmed HTEVLICLITHSI0 @ HTL 1g6dr
WHHTOHTNHDS  SLLMWLLTNL  gBUGBL  IBBHmSH aleuflb@Gl @M  HLLMWUILITEIS
&H6MeSTmE  Bamsoorps  wradfluflsd (DTM)!  apsiimrd &1L GH86d  SremiILGaImSULLD
61T &H B MBS

Livingston (2002) seig <puielled 060ST60 OBHDID  HeU-IDTe0SHTFWLTHET  1DHH6T  OHTensd
auenT&d QuUmmenTHTy euenTFHuL i1 e1HTHHeml  QHTLTIned: CaTami(Beiend 66LmS
olensGdement. oemmeo  Simon (1977) wéssit  OFHTensd  euenjFHb@GID  GQUTHETTHTY
aenTFAb@HD QoL G CpTdsemiulgd OHTLTLY  STOILGSOMWSH 6160 UTH (BT,
e AN UTEL HIHIOU|D SILIGHED EeM6NEhTH6IT (Lpaiienenl SHTevlilGHenwl il 2 uIjseoal
OsTemiLsuTdenTad  STILLUGUCHTH HE 2 BUSHH HmeT  CHTETL 6UTHEMTALD
SHTWILLIGOISHTEL QUTIHEMTHTY QleMTFF 2 WiTeuTohd SHTEILILGID 616TLHI DUTH QITHIDTELD.

RmUIID, 10&HHMOBHTHUNST  ueNTFF  elleneneydsll  L1eTHRISUI  QUITHETTHTIHISHEHDH G
eIQUTIpEID FrsHsors Semwowior Lrgk (Menike, 2015). @ssmawr QUTHETTSHTIBIG6T6E0
W&HHTOHTNS suenFFwimengd QUTmHeTTHTY euenTFFuled Gevdld HemLFHemen 2 ([HeUTSHGLD.

! Demographic Transition Model



SIBHCHID RUIOUTHMTHTIRIGET aIBlenBemevUlsd BT ILIGOICHTH, (LPeVFHEI LIBMTEHEHMB
OBBID HPENGHS emPul BIbUsd eeLaBemBuUd CsmeiHTad sreuiuGn (Ye et al.,
2020). @sueunml HHEMOBTmS aueNjFS @ BILIgeT GQUTHENTHTY euenyFuled Gbiyebeemflw
OBOID 6T1HTHHMNUIS HTHHBIBMEN 2 ([HOITHEHBHBEI.

Reumienauisd @&Hemmbdl QD LIBLL WBBID @BUIL eIHBIGEHL 6T DaHHNOHTENSD 6U6NTFFUD
@&mhH Baudsdhd)BsuoBul HTem LGS OMH. RNH SevhienHUTeT FBTHTY GFWMBLITL 1960 6JiBLIL_ L
WpeCeBmHma  allenbGHEHBEHI.  6TeBel,  Revmiensullsd  Hevall  eImHABSIB  EdHHMBU
FNHOBHTMS QleNTFS iHID, DTGNS HTEVRIG6MED GLITHEMTHTT eeNFFFulled eT6MeUTNT 60T
HTHBRIBMEN  gBLUBHIHW6TeNH  elediliend pgmud  CuréBsr@® 1990 - 2022 suemyuimen
QUMHLTHSH BTVHOSHTLT Hreysemenil LwaLBeHd ARDL siemi@wempuiam me &6l oiule)
GomOsmeiTeriiLILHeTengl.

2. @evdalw Wemmuley

Tumwebaze & ljjo (2015) er6iiGuy FaisH0HTmSd aleNTFHWLTag  QUITHEMTSHTY alemTFFHulen
Crysaamiwsd HTHHHMHF CFVSHHIHTHE HWILMIbHHleTeneny. Fev BTHH6Mer QLTmHeTTHIY
aenT&Ffuled FanH0HTend auenTFAulelr  aleneneydeil UBPIL  DIDILIOIMISET  618TdH6u0IW
wyaysemen  Gamemi@eitenen. Quraishi & Ali (2021) etesiGuimy, 1977 (pHed 2019  euenFuITEN
STOHOSTLT  HIeydewenl  LWaUGSHIH  urHerosmener — QUTmeMTHTT  suenjFFluied
FNHOHTMS IBBHHNT  HTHSHMHL UGLUUTUIS| OFliamnsd Chrrsswnsds OCoTam®
Qeusurwialene CBOETEIL 6. SeuauTulouTendl, GTHH 2 BTl 2 _BUSHOWEF FTibHH
wrlwrseb, GwreHs 2 6pTl G GFily e6isbd, S#STHMF F6eve], U HTEVD LOBHBID
Qs awHsHBe] aisl eaLaBedBsF Fryr wrfleenmmean Csrem®, ARDL  wrgflum,
ECM wordfluym etetien  LWeTLGSSUILUL (hdH  HIeydem UGLUTUIe GFUIWNLL L 6T,  Syuleile
WPYaITH, s 2 6MBTL(H 2 _BUSHSGW, CTdHs 2 6TpT.(F Cailly aihsHHBEGL0emL Gul
alfbemiwgd OFHTLIY STeoiLBGaHSUD, CTdHs 2 6MTHTLE 2 BUSHIGHWD SSTHIT
OFevey, UL &TeVD WBWID CTHs aWdHestey aisb Gureim &Fmym  rxsleEnsHalemL Gu
Criybmenigd CHTLIL sremiliLGauensud BepLldaietsnent. Igbal etal., (2015) urasavgmeiseo
19742011 eusmgwinen &T60dH OFHTLJH HIeydsewenll LWSTLUGSHHF FaHoHTend LOTBBSHH 6
F1HHD  OHTLIIe0  Coplsmemeniul’ L yuielled  FMibhsd wrlwres  Crdhsd 2 6mTL (B
® BUSHUWD, FTIT LOTSIEENTE UL STeod, Geuemsv QFUILID aIwIGl, FHoHTend, GLOTHSH
o epTL(BF GCallly eipd wBBID OIHs WHSHVEY IHD 66U  HEUISHSHIE0
Qamememiul L gl. spuieydstas ARDL wrdfluym, ECM wrgfluym sreiiuer Lwssiu®Gohaiit (6
FNHOBHTMS  LoTBBTeNEH  QUTmeTTHTY  auenf&FHulled  HewiBTevdHdHlev  CphiTdamemntuid
BHTHBHHMBUILD, GDBIBIBTEVH )60 61351 & 60T UL > BT DD GHEMSHULD CFsVIHBHINMFHH
sewiL_mibaieienent. Hussain etal., (2009) ereni@uiry, 1972-2006 smeuliigduied Lralerogmeie
FNHOHTMS OBWID CUTHMTHTY  eueNT&FSF  eTaLUBBIGS ML UlevTen CHTLJLienes  ul6)
Gauimpeny. OLS wempuieoren @6l eyulelled &Fmiphsh WwIBWTe QToHdh o 6T B 2 _BLSHhS
aenf&d eimpld, &Tym IKEMTSd GWHmed DML 6idHlD, CTHHd HHOBIHD IHLD,
FeaipID, OHmPeomen] euenjFH IOBBID FOIHOHTNSH  aUENFH  aiFHlD  sTaTLINIMBENNS
SlgliusHLWitedd  Osmen(p  Cuomesmerteniiul’ L Qeueutuiellsy, FarhHOdHTend  alenjFd
QummenTHMy eueNT&FFuled Cpiydbmemiuisd HTHHHMBUID, CHTIHeOTeTT alenTad CUITIHETTHI]Y
auenyFFluiev 618517 &b 6001 UL & HTHBHMBUID  CFIHHINHTH Spieler  (LpYe)dHeiT
Opfleledamer. FaibomTensd IBm  CuTSiwespsnwll  Uflbg Osmeioaugk  61aHlTsrend
FHLBIGBMET 2 (HATHEGHAUSBEG AUFWID 6Il)D, GHHmsd Sl WBpID  CTHHsH



BHHABIHE0 B UINIBEDBEH GHMMBLILIG! QUITHEMTHTT auenT&FSenul JBLIGHHID 61D EeITH6NT
QUM ) (B ST 60T

1980-2007 eenFUITE SHT6VLILIE S Hm6N Hauaidhdlsv Qsrewni® Zaman et al., (2009) sy#Guimymed
UTSlevSHTelen GUTMHENMTHTY eueNFFFuled FenhGHTmE LOTBBHIH T HTHHHMmSBS Ule)] CFuIH
FNHOBHTMH UGMTFF HEWIL BTeVSHHe0 CUTHeNTHTY auenTFHulled CrybHemilulsh HTHdHHMBHDH
CsTemt(Beienenio  GewILMIWLILIL (BTGl  GHeDBeUTl  &BTHTJD  oBmid  Gurdul  seve
QT 35 B 61T GT6mLD 6T6OTLIGOT Qg miplevmeniy el 6r GHMMBHSD 2 BUSHHHIH BB
LIS 61T HBI6TeNHeTe0, HMBLT GCHTevTsn] Fhad) GHMIBIBTe0HHE0 GUTIHSMTSHTY eu6yFAUNeD
IS TbHEMIUIS HTHHHMBF CFVIHHIBOMWEH. MTHHH HMHHHEMNID LOBBILD LD6NFH (LP6VSHILD
GTGOTLIGHT  [56MIL_BM6VHHI60 6THTHBmNUS HTHBHHMBUID, HBIMISTHH60 FAMBlul HTdHsHHMHUID
IBUBHHINHTHD  HWILMBHHN]. GHBIBIBTVHSHe0 CHTfeoren Fhensulsy BGealemevuieienin
SFsfuHer  ellenenaurd, U STe0D, HelpUT OFHmheomen o BLSHHSHIHMeT  LOBBILD
FNHOHTMS UeNTFH 6liHlD elaiiien QUTHOMTHTT euenFFFulled e1FHbeeniidh HTHBHMDH
O HIBemen. LITHer0HTaNe0 QUTmeNTSHTT auenJ&FFulled o6H (LPeVH 2 (HeUTSHSLD LOBMID
AT HSHHDH SITTTEMLOUILDTE 6D 6T6ATLIGUMB6MM alleng6yLIBSHSHIeNHB BT 60 2 HFH6i
CoplsTeTeusBE Q6 uiellemetl LGS UsTeTeT. LUTSleroHTelled  GUITHETTSHTY
aueiFAuied Fani0HTems auenj&fullen HTessbmes sauifuyn Grrabst@d Alietal., (2013)
STENTLIONTEHEMT6L  1975-2008  suemFWITEN  HT60HSHTOHM6NMI  LWaLIBSHS  CordHsh 2 6mbrl (B
® BUSHMOWF FMJHdH WLIBWTEHOD, FihHoHTend auenjFd, Gousmsvuieienio eiHiD, LDelH
ool olel®meHd elsiuaBenpF Fmyr  wrsleemmeab Osmemi® ARDL wrgfluymeler ms
WeyHeT  GUBLLIL (heTengl. PUIeleT (PIYeuTdH, FaIHOHTmS aUeTTFF LTS  OUITHETTSHT]
auenT&Ffulled CohiIbmemiugh SHTEHHMBF OCFNSHHINSH BepLlbslul Berensdl. SmULlmid
auenjFd oiFsfldaiul LOurgid, wpipn Ceusmsoullsiieny gBLBGSHSLILLBL Curgdlw  seveal
OBOID  FHTHTT  UFHBEMOMIDEG MPUGHHHODBSHI  6160TLNSH U]  (PIg6eYdH6iT  GLognid
CeuelILIBSHHIB MBS

OLS wemmpsowit  vweiu®sHg  Afzal (2009)  ersiiueugmed  Lmdlerogmefien  Fend0HmendLl
QumebsId BEID CQuUT®meMTHTY aleMIFd G¥iba 19812005 esuenyuieomsr  &HT6VSHOHTL T
Hreyseien glitienLuied Cmosmsieniul L uiellsd Fryhd rwns GCrds 2 6HTL (B
® BUSHF euenJFFUID, FTIT OTBIHNTHF FHOHTEND  QUeTHFS, QwreHs 2 6HT B
W60 B euenjFd, CeuefiBm B (WPpeHeSL B euenjFd, gBmIng) elenJFH, Hefwim] bHIbTe)] 6eT6iLIeon
HoUHFH 6L CBTeTenlILl L &l urdlerodrenenr Hifleh FerboHTensd auenfFd @ 2 6wIenLoulTe
Ug&flemen eleiiliend SUleNe (plgeydsel BHipLIHaHieTengl. golseisy, RH GHmmhH (PHeSL(h
aenf&Ffesel unseMuuCHTE, Caill aiedHmeHd GHMBESOBH. PhG OeuelbTl (B (WHeS®
BB  gBBILg  2amEGall el QUTmETTHTT suenjFFluled P  HTHHHMSHBW
gBUGHHIBBenD  Hewiplwiin’ Beitengl. Menike (2015) ersiiueuy, Gevmienasuisy 1963-2007
QUMTWITET  BTVHOBHTLT  HIademen LWeIBHS, Frihsd wwidwnrs  Corhsd 2 6ThTl (B
o BUSHF eueNTFF eiHUpD, FTIT OTMSENMTS FHOHTeND eNMJFH  6ipld, OHTIHlevTerny
QIeNJFS eiHID BBID GBS @MU G SweBenBd Ceme( WHLI Tl L G
SUiedley, FOIHOHTEND alNTFF aidHlD BT IgeT QUTHEMTHTY eueTTFFenUish SHTLDT6NHGHWD
WaHW  srrelwnsd S Bwiul L gl  OFmfeoreny  euenif&Fd  eiHd  QUTHETTSHTY
alenjFuiled Crybaamiulsd SHThEHHmaF OCFISHDID, CUIHMTHITID 2 eMIPHEGHLD
QLFHm] 2 BLHFH Calemevaumuiliied 2 6IaIMRISTMD  SITEIOTEF FBhHH HTHbdHmSD
gBUBHSHaevmev. GBILUTS, 1960 (1psHed BIH WPpaHID Seveudd Hevalullsi elifleurdsid
HTTEOTIOND, BT 196 CHTIHevmeny LiemL ulled LISHSHTE HIeNIDLIOITH6N 6 616001601 H6MH 6wl FLOTSH
AFHBNHHH. UMD, BILIGET HeLST  (LPEMBUITED  MIPRIGLILIGBID  Hmeiden  CHmidlevmeriy



FhendHdH CHemeudsmenil LJHs OFuiwl (ppuielsienen. Farb0sHTend alenjFd eibld oBBID
GWhmEH @Ml eiHd pHueBmBSH SHOHHONWTE 6BHHIH ChTh@GH BuTdkl, BT 196
QuwreHs o eprl (B 2 mushsulesr ealengFdenw  Bisouiliuged Grybsenliulsd HTHBHMBH
IBUBHBIUNSTS U6 (WPYeYEeT 1BHSHIS ST (BaleBe.

Ogunjimi & Oladipupo (2018) sreni@umy, 19812016 eusnFWITE  HTeVHHL  eDBHEIHUITEN 60T
QurmenmHTy euenT&FAulled FahHoHTm® HU LML HTHHD GHTLTUTE puleilsd FTTHS
orlwres  Qorhsd 2 6MpTL(H 2 _BubHuD, FTJT  IBNETS  QIUSTET  FarhoeHTms,
GWHMHHBET  OHTend, GHTINe0TeN] Fobdl, GIOTHS HeHEOWTET (LPEVHNNTHEID  LOBMID
o _Wirmblensudbdevad  eleiaBensd Gomenih ARDL wmmid S6rehady omyewr GFmaHemeumenul
UwsTLBHE  ComesmsTeniiul L @elauruialed, FTihsh WISeb@Gn FTIm  1omseehd@GLlent Gul
HWILBTED 2 B6)] HewrLMBWlILl BeTengl. UIeler  (geuTd,  IULSHT  FerdHolHTendll
QuITeNTHTY aueiT&fluflsv 6135 & B 60T UL > BHTHDHHMSD OF V15 BB DTMBENLD
SeILBIWLILL (BeTeNdl.  GLHenHH6MeT  elewienlbend LOBBID  OFHTHeomen &gl  eTeaiLIen
B  QUI®mENTTHTY  euenT&FHAuled GUIMISTED LOBBID B HTeHHe0  CHydHaemniuidh
HTHHEHMHF CFVSHHUeTeNg .  mBIFWTeled euLISHT  FHOHTMNBHGWD, CUTHETTHMY
aeT&FHE@G0mLCw  RHSIUY 2 M6y HeVeISTHAD, GHHMBHH6T OCHTend  LOBBID
Cambeomeny FeFHuled GSmbH OrhHd 2 6MBTLG 2 BubsHuled em Hewaulsveors
BT HHTE0, CUTHETTHTY  euenTFFWTengl OoTHsd  HeneOWTEN  P6VSHNTHSLD  OBMILD
UTL &Teneudeiled  DIgmInd] D&l alwaBens gBLBGHSHIMSULD 2 nIg CFUIGI6TeTT.
QUWSHTEN FHOHTNH, GHLHMHH6NT CHTend, CFHTIHevTen FoHdl, CLOTHS HENELWITEN CLPEVFHE
2 (HUTHSD WBMILD 2 WTHensy LITLFTeN60 I sluiemnel snbaIfluiraler OUmmenTHTy
auenT&Ffulenend HyoTailiugdled (poHlwoTarensibllsr @suauTuls) (Wige6ldFuidleimgl. bl
SIFTRIBLD 2MHHHOHTMHIMeT  aPRIGLD CuTd, S&H LS TIUTHMET 2 BLISHS)
BLONYSHMBH6I60 FHUL 2mHGalbHamg. OFHTeoren] &FHHullell NG  (LPEOHMHNDH
OHTL TSI CobuBSHSHINFHETED k3] ® _emLpLiLTedr CawesLFHmenest P BF HH
mbIflWTHEnEGL QUTHTHTT suenfFflenw AFSFEHF GFUILD ea GBI STBSHI.

umisemGapdled  Ali et al., (2015) eenBumgmed  GuoBOsTewL  uleled  FaIHOBTMS
aeNT&FFH@GID QUTHeTTHTY (PeICaBBHHBSWenL Gw 19812014 suenguilsomer &TeOLILGSHuUl60
aHTHEemILGS  OBHTLIY  STewr LGS emmad  eleigh  Hewor St Beimengl.  ellengeumes
FOHOHTMS UeNTFSF e 2 _ewieniowimen LIFFFlenen er6iiLiond @b (LPIg6YdH6iT [bHleHLd s eime.
gosetley, @H GOBHS (WHOLB  euefFASGU  umsanuCsTH  CFlnTenenud
GOBEHHHBH. eI GeualBTL B (WHeSH LoBBID BB 2endh@&GalIL] 6T6iLIeT GILITHETTHTT
ouenFduied Afw STEEHmSHOW gBuUBSSIBmer. Peter & Bakari (2018) sresr@uimiy, 1980-
2015 eusmpulevnen &HUpd SHIoydemenll LWaILGSHSH L fles  BTES6Mer  QUTmHeTTSHTY
aenf&Ffuled FaiheTend euenjFFullel HTHEHMSH PUle] CFuigeny. 53 luiflées
BTHHEMNT  UBLMHH — BTOHOBTLT  HIeydensenll  UWeIBHa  Gortds 2 6Tl (B
o BUSHMWF FMJhd WIPUWTHAID, FIHOHTME QINTFS, HHAUBIHL IHID, MU eiHD
OBBID  Uswieidsd eNSBD  eeiUaBenBsF Frypr  wileenmtaad  Gstewy GMM, OLS
wempulensdill LIWeTUGSHS ITWLLLL. SIS (L6 HeNTHs FanhoHTend aleFFLmerg
siiflesraler  QuTmenTHTy  alenfFFlulsd ChIbsemiuis HTHEHMmBEF CFeVIHHIH HTBENLD
el Beiten - ICHCHEIID  BmeusTaiHD L Nfldbamales QUT®meTTHTY  euemFFFluisd
1B ThHEMIUIGS HTHBHMBF OFNISHHIBGMBENIOUD SHmTL MBILILILIL [H6ITeTHI.

Ishumael et al., (2022) eu,&8winy srsiigmeiiwmaisd 1980-2019 euenguieoren aIBLIHET SHTevd
OFHMLTH Hreysemend ObTemiB, OTHH 2 BT 2 _Musbdulmend &FTibhs LISIWTS|D,



FNHOBHTMS QIeNTFS, CDTHSH APOHN 2 (HEUTHHID, JJF OFeveiend, GUOTHHH &HHOBIH60
ofplD, Sy sreod, &1y eisw, SpBw GBIy  WHSLE  BBF ey, eubHe
GeuaflILenL SHHeewip  eliLBenBs  Frypm  wipleenmsad  Csmeni®  ARDL  wrafluym,
HOyermiy  smyewt  HTFWF  CFrHemen  elelieuBenmLl  LWILGH — ComGsTeTeniil L
RQ6uauTuiailsy, FaHoBHTMd QINMFHHGHID QUTmHTHIT  leNTFHHGHWeNLCU  HewIL HT6v
o mailer Gmlenud SHIwTalbsd LB QHhESmen GFrHemen ULWTLGHSLILIGS GBS
FUHOHTMH aUNTFS, OQIOTHSH APLHEN 2 (HAITHHBID, TF OFeveianDd, GIOTHHDH HHNBIHED
AIHID, YU HTeVD, FTJLY  6iHlD BEId BBHW GBIy (pHeS B HiEY  6UTe)]  6T60TLIe
QurmenmeHTy  eueNFHuled  aHTHBMIULS  HTHBHMHF  CFVISHHBGBH.  UJHHD
CeueflILenL HHeTemWTerdhl  QUTmeNTHTT  euenjFdlulsd  Cribdenliulsd  HToHdHHNenF
CFadbsHIBamal o160 PUle)] (PIaydHeT GCeuaflLBGHHIF GBI FeudHoHTemad  leNTFFULIT6IS
QummenTHTy  auenyFAUled e1FHJbmemiuls OHTLTeNLS CHBTIgHHHTID, FehbHTend
aenI&Fflenl  HI@ — BHIoudHdHHme0  dFH  QummenteHTy  euengFAuled  Cpidbamemiuig
HTHEHHIMOF  FVHFHID.  FOIHOHTeNH  aueNJFHenwl  HifeudSllusmaTen  GHBUSH
&L BUUTL (hd CereTensemwll CuamiaICHTH, aHHd GeuailLemL HHeTenD  GLITHETTHTY
auenf&Ffluled Cribsdsanliugd SHTEHHMHF OFSHHINSHNT0 LHU  OHTHLHI LIGHMSHLI
UWeTLBSHHINSHT  cpsold  SBHW GBIy (WHeSlevL  CbuBdhHa Ib. BT IYBE 2 6T6emuw,
CeuafCuuld  UTHHBHMBHH HMLLISHET  (P6VID  DUH6N (PTG BBLOTENSHI  SUETHIS N6
RIHIHGUHL  CFWeLFHBene  UPHIGHHB  QUTHL 6T  WLBWILD  CFemeusaien  DIEWIHEN6D
P BB 6160 pUleuTeNTaH6lT LflbHIenT S BT Hel.

Degu (2019) ey  erdGuminiwimeled  Faib0HTens  WOBEID  QUITHSTTHTY
auenT&FfbslemLuleoren OHTLTeOL puley GFuiws 1981-2018 suenguileomes QIMLIHSH HT60SH
&L HIoysemend UWILGSHS &TibHSH LIBwWTe Ordhsd 2 6THTLG 2 BudHSHub, &TJm
LIBIGENMTE  DHS SHABIHL aIHD, @  eisd, Geusmevulsiiono  OBBID  6UMBIENLD
steiLeBenBd Carewnih ARDL wréflujme gl B @mmhislenemiiil] SismiE(penn, seLaliBenBad
Caremip  QUTmENMTHTT  euenJFAuled  FHOHTME  QUMTFAWTOIH  GHBIBIBTE0HS 6VID
HEWILBTOVHHNID  61HTHBMIUIS HTHBHHMNF  OFeVIHHIB MDD ST MWL (BTN,
Guwswib Toda-Yamamoto smyewr  &mflug  CFrmHemen  (LPIQeNHeNTeNEHI  FaihH0lGHTmHITIS]
QurmenTHTy  euenjFd aH em oufl &rgewr STl OHTLFenL  Csmemi(BsiTenenoenld
STLBHBH. DB HHABIGHEO OIS, @MU s, Geuensoullsiienio LOBMID 6UMIENLD ETETLIGH
QuTmeNTHTy  eueNTFHenl  GBUBHHTH 660G PUINTETTHEMTE  (LPeiTeneldSHLILIL L
AlQUTHLIOTGD.

Ibrahim et al., (2023) ewpSflwmelsst QurmenTHTy  euenyFfluled  1980-2020  cusmyuievTeR
STOlIUGHUIL FhHoHTensd aIeNTFAUTS HTHBHHMSH PITUINISBHTH, FTJHdH OTHBIWTHSH
Heum QoTHSH 2 BT (H 2 BUbHSHuD, FTIT WIBHNTEF FarHOHTeNd leNJFH, OLTHHH
HmeNeT  IHID, SjewrewrieneuTenr @iy eiHb, Cxpw  @LIbouwFe], Usueihs  eiHld
arestLsNBenmd Gomeni ARDL wrdfluym, ECM, AQreiems srgewr srfilug GFmsHemed cpsold
ol  u@lurue] OFWwWlOUl LS. FuHHTend  euenjFd  aipomendl  QUITHETTSHTY
aleiT&flufsd TH6UITL_SBT60E )60 Crydbamemiluig BHTHDHHMHF OF 8015318 DTMBENLOEN UL
AUIR|(PYRIH6T  CeuslILBHHINCHTH DiewTewienaumer @l iHD  BBID  CUITHETTHTT
aleniT&S  ereTLIBBIGH LG SmBHIILS STFel STfuldh OHTLIL  STewIlILBaIMBeNLOULD
sewi_plwiiiu’ Geeng.  Misra & Maurya, (2021), 19602016  euenyuime  HI6)Hen6ILI
UweUBSHS, FMihsd wrBlwres Crshsd 2 BTG 2 BusHHulD, FTJT LOTSEeTTSHS SHeoNBLIT
QureHs 2 6pT Bdh SWTHLY, 2 MPSGHID FaIHOHTNd, ODTHH BHENEOUITSI  (LP6VSHEIID
o HeouTdhaID eaiLeBenpd Osmei® VAR wrdfluym, #0rehay smyemr srflud Gamhene,



FHOHTmad LT HI' LSS UWLBHS Comeatstemiiul L @6 pUIelen (LplgeiTs,
FNHOBHTMH UMTFFUNDT HTHBID DH6 GHBIBM_19H6160 RHHUWITONL O 6w bInlgUIHTH
BR6V6MEV  TTLIHENET HU6)| FH6mTL MIHHI6TeTHI.

Milhana et al, (2020) 1990-2019 euewyWITeN HTVHOHILT HIoyHemend CETawiB Eevmienaule
QuUTmeNTHTY  eueNTFFemul  (PHGWITT  6lewTemnibend  6IGUMTH  LITHHHSIMBHI  6T60LINS
B BOISBETEF  FMbheH OMEWTESH SHelbuy CoreHdh 2 MBIl (h 2 BusHHuld, &FTyT
mileenmas Crds Farh0sHTemsulsd 65 augh WBBID ASHBE& GCLBULL Farb0sTems aiHLD,
FUHOHTMB  QUeNJFH, OQTHSH cpeOHl 2 _(HauThald, HIGTCTT ealemevd  GMluip
sTaUaIBNIGS MUt  OHTLJemus seiLPw  @euaumuieled  EViews-9  GosiGummeir
LWeTUBHHE FLB @mmESemenll uGlUUTUe], HOrehs] Sryem STHlus CFmoHeme eTeiLIeH
CoBOsTaTeM I L &I  (PIge)EeMMenT Ly, 6MUISHTRl FarhoHTendll QUITHEMTHTT  elemyFFuiled
THTHBMNUS HTHBHMBF CFVISHBHIBOMWSHI. OIOTHSH  PVSHN 2 (HEUTHBID  CILITHETTHT]T
aenT&fuled Crybsaniud HTEHHMBEF OCFISHHBOMWSI. BTG OQUITHEMTSHT]T  eueNJFHdH
CBTeTnEH6N, 06aNFH POHMHHMETN DHB o6 OFevaiamiesmend HmHbHHeL 6CoTani(B
Cxollly  wB@Id  (WHeShBmen  DFHHflbE  Causwigul  SFwbmnsd  Beleuruie)
uflibglemy &l Bl

Kumarasinghe & Wickramasinghe, (2018) 1980-2015 oeusnyuieomesr — &mevHO&TLTH
SHIOYBMETL  LWSILUBHHSH — Revmendulledl  FrHoHTend  aleMfFFeb@Gld  QUTHEMTSHTY
aenfFfes@0emL Cuuwrenr  HTHHD  QOHTLII0  RQevmiensulsn  CQrdhs 2 6THTL B
2 BUSHMWF FTJHSH LIEWTEeD, 2 6MBTGF GO, SHNWTT HISTe| BBID GCTHSH
wW&HeSH CuTeIBauBemBE FTIT TSIHENMTHD CBTetiB, HOTEha] Sryewr STflwF GFmaHemen
ComesmeTemiul L gl @QReueuTuiallel (LIg6) dH6NTH, Re0mmBUNI FHOHTmS U6 FF @D
QwreHsy 2 MBTILB 2 BUSHHEGWmLUTIL  HewILSTevd  OHTLIY  EeLewev 6160
seiLpwiul L&l O fley Geuliwiul’ L geerw LTSlEERSGHD  RNevmiensulls FarhoHTend
aenT&Ffe@L0mLuled 6bdH OHTLIUD GSevemev. HOFehaF] &myemt STfludF CaFmsHenenimeng
QrHs 2 fMBTLH 2 _BUSHEGD FHOHTNd aleMTFFEGUMLCW @M alfldh QHTLTemuS
SHWILBIHSHIETENH. DAHTOUH, FOHOHTeND QUeNTFAWTH OLoTHSH 2 6MBTL(H 2 BuUSHSH L%
BHTHHD  CFISHSHIS OB

Bengtsson (2018) sisiiiay, @evmiensulsy aulighlsd &L LenolILTeigh GUTHETTSTY a6 Fdenu
eTeleNT] LITHSBHTBEHI steiiliend ule] GauleugsBats 1960 — 2017 suenguimen HTe0bHOBHILT
FHIeYBmel QuBmI, FTJhHeH WIBWTE QUTMHENMTSHTT eIeNTFAUID, FTIT LOTSE6NTS HJFTHIGSF
Cgeve), afHHE @GUL, (PHSBH6T, e H DL LOBHBILD Lemiaihsld  6erLeuBenBa
Gsmemi(p, Model of Lindh and Malmberg, Regression Model sy&lui  om@iflujmésen o uie)b@Ll
LweTUBSHSLILL Beiterent.  QUTHEMTHTY — eenT&FFulsd  euwigids S LenWLT6  HTHHHMSB
AITUINSHED  (PHHW  uswifluyd e id & WwLGO CQuUI®mMTHTIHSHI  Ghidsemniuid
HTHHHMHF  CFausbsdama. 1990-2019 smeoriugdulso  Tessema (2022) srsiiLisugmsy,
slemewr-Famryr L fldsrelsd 2 siten 43 BThHHeHs0 HelpLT alenTFHulled FendHoHTEmSD
auenT&FAullell HTHHHMS PUIe| QFUIW, FTIbHEH WWIPWTHL QUTHETTHTY eueNTFFUD, FTFT
OTBIHNTHEF  FOIHOBHTMDH, (WPH60H, HLalF CF6ve), QIJHHH FloBemsv, OoTdhgd GCFLOIL]
ereTLIeIBBIbS e uleorenr G mLjumeng  Panel wrdlfl, OLS  apsoid @il (i Befteng.
SUIeNer (Lplg6yEHeNTsH, Comhs 2 BTG 2 BusHuler SHefbL] alenf&FdledEd, FarhoiTemd
SFsfUSGWenL B Crysbaeniwigd OHTLIL STewILBH IMBeNOUD, (PHeSH, HeL6M SHEHT6
SIFTHIGF OF6ve] WBEMID OoThHHF GFONIL elemer HeopLUT elenfFFuied Cpidhamemniuld
FHTHBHHMBF OFVIGHHIH HTBENIOUID  H6vTL_ MBI ILIL (H6Ternl.



2 60& aleNTFESF @GNS I9H6eren 1974-2013 euenyuiTen HTEVHOHTLTH HIeydemenll LIweTBHEHE
Daniel et al., (2020), ercieuTemsmmed HouewiLTelled GUTHETTHTY euenjFAuledr FerdhOHTeNS
aenFFuled  gBUBSHBHID HTdbssHHemer ouyrup  Crrs6srd  ARDL  orgflujmellenel
UwWSIUBSHES Uie]  CoBOsTeTeniUl Lgl. FarhHoHTend  alenfFAwmersl  QUITHEMTSTY
auenT&FAulled HewBTevHHev ChIbHemiuish HTHHHMHF OCFVISHHINNMB PUIR)|  (LPIYE|H6IT
CeuefliupHHweTen  DCHCBID GHBIMIBTEVSHHED 6l6lelH HTHHHMBUID CFeVIHH6606M6V
6T60TLIGI  S60oTL MIWICILIL (B6TT6NT G,

3. Quie|pemmuilwied

Reumienauisyd GQUTHEMTHTY aleNJFF IOBBID FenhH0HTend OTMMID  eT6iLIBMIGS e UTlevmeot
QHTLiTLNenenr ST NleUBHBHTHLI L6T6)(HLD 616001 6001 &b & () T b & F FL L&D
GUIQAUENLOSSLILIL (HEITETSHI.

FNHOBHTMS 6U6NTF

| J

( )

QwreHsy o 6Tl (hF Cailiy
. ) QreHsy 2 6T 2 BLUSHS) ]

[@Lorrg'sg) GHHTHMF OF6v6)

[ BGauemevuleiremLo

GUEDILIL LD 2: 6160016001 & (H6UTHS FLL &HLD
epeold: LsLCaumI (sitemanil UIe|HeMell bl HWITFlHSULL L )

1990-2022  euemywImed  STVLILGH MU  eDOWIDTHE  Oomenih  Revmiensulles  GLITHENTSHTY
QUNMTFSBGHID FHOHTND OTBBHHBGID RewL_ulsomenr GHTLTL GHBHH e U] FTIbHSH
orilwire Qwrss 2 epi G 2 Busbdun (GDP), gmm wifssmmes Fais0sTams alenied
afsb (POP), Guorss o eipr s Cauiiy (GDS), Guoiss asnsmd Gasve| (INHE) wixid
Gausmevuieitenio (UNE) Gureiimeuiens omplsentasds ComemiBeiiengl. GLosoid LTS & erhaaTen
HIONBET 2 605 QUBIE HIOHSHEND BDID HETHMH GCsmeiens Bmeuend (Institute for
Health Policy) sisiiusupmledmbs QUbB®IS GaTeiteniiuL (Beiene.

S Leuenenr 1: omsidseT BmId Hre] CFsfliiy cpeokisemen eNUTmIG6T

Lompslaseit GBBTLIQSH6IT B CLPEVMIGEIT
Qrss 2 6MpT. 6 2 Busbds | GDP Growth (annual %) World Bank
FHOHTMND Population Growth (annual %) World Bank

OQrsHs 2 empT (hF CFuwlly | Gross Domestic Savings (% of GDP) World Bank
Total health expenditure (real Rs. | Institute for
million) Health

GouemsvuTaienio Unemployment (%) World Bank
(P6ULD:  LOMASIHETT  (Lp6iTemenl U Ie|H6TeNHHHID, HTOYH6T 2 _60HaIMIE OBBID FHHTHT]
Q®TeenE®EHBTE  HBIeN6TD sTaTLIOIMBMIENHHAHID CUBLILL HeTensl.

CTHd FETHMF OF6vs)]




@evmienaullen QUTHEMTHTT eUeNJFFH@GHID FarhHoGHTmES OTBBHHMEGHID el uleomer GHTL L
GBHH Qe YUielsd 1990-2022 auenIHGLOTeN 33 QIBL HTVHOHTLTdH HI6YHemerd 6aTemi
RHHTO UGUUTUIOTED HlILenL CFTHMEIBEHID, Flov SemL WMo LB HH0 BT HemeubEHLD
WEIWHHaD CupSeBel. Qh@ wiBleailsn STVHOSTLIL  CuUTH@, HeN6VHHEMLD
Canmpemen  sleiiLiauBenms  HIIGCHTH, ivG cpevF Carsemenwmerg (Unit root test)
wrdlseflar  STUHOFHTLT o emLeddmend Sl BeausdB@&l  LWaUGHSILL (BTN
AHCHTH, uieiet ChTdaHend DMLBH OCameienpd QuTEmLGU  GuTmefusosTensy
HILURBISEHD 2 LGNS B (BHeiTermen.

LorSldEhHSemLulleomen Hewil &Tevd OHTLTlemenl uflGFrgiiugnares ARDL worgdifluymaisd
Bounds testing (psopuid, @G@BIGTL RUIBIGHMeVS OBHTLIL  OBEBID (BRI HT6VF
FRULGSHHME0 DIHLWITEND HTMILUSHBHMTH  UPFFFLILIGSHSHL TSHFUmL  GLTmsiiwsvenensy
BILURIGeNaTL ThF BFTHemender GLoBO\BT6To LGS 6TM360.

3.1 Gum@efwevenemeu wr&fluym (Econometrics model)

S 166 CrTHaHMSB SIMLUJLD DIEANRY QuT®6Mwev6TEN6Y LT & flujmellsd
QuT®eTweveTens) BILL(LPenBEH6IT NGB WLITETLILIL (H6TTETT60T. BT0HOBHTLJH HIT6YBHEN6N
2 GleMLbHW ey uielled  TBlsEHHBenLulleomer  HeWL &0  OBBID  GHBIMISTVS
OaTLTUSBmeNS  HewiLplwed, &Tibhdh wrduler g Fmyr  wrpdsefler $HTéasD  QFHTLTLIs0
sewiLplweyd  UsTefalugeiluisd HIL LIMIG6T (poHSUILDTETmILTEGHID. ER&H6LIY, ER60mIendu e
QUTmeMTHTY  eUMTFFBGHID FNHOHTMS ITBBHHBSHW RewL_ufleomenr  CHTLFemu sl
@IS (ETHE3l6eML_UT 60T 60T QUG Hlemev O TLFumen Q(HHIS NI U@&LIUmULIe)
(Cointegration Analysis), enw&sfliiuGsHsso wrgfl  (Error Correction Model)  Gumesis
QuTmeflweveTenel (LPewM&6T LWeTLBHSLILIL (BeiTerner. QUTHaTHTT auenf&FHlulled FandhosHTend
LOTBBLD  CHTERIBeTEN Bl &T60  BMID  GUIRSTVS  CHTLemus  sewipiw  ARDL
wrAfumeyn, SeuBmibdenuleomen sryent &Tfwd CHTLTemLds Sewipluw Granger syewr
sl GareHensiiu|d LWTLGHSHBLILIL BeiTeTgI.

HT0HOSTLT oTHFUmeHHTe CUTHIOITE 6IIQaILD
Yt= O(0+ 0(1 Xt+ ath‘l' ut (1)

0y = QewL_Oeul(h

0Ly, Oy = &60IBMIGEIT

Ug = el@p 2 mity

Y: = &mipbg 1oms

Xe, My = gmgm worpiseit

@6 UIe)HHTe THFUm algald LisTelmIms)
GDPt = Uy + o POPt + azGDSt + (X3lnHEt + (X4UNEt + Ug

g = enLGeul (b

0Ly, Oy, O3, 0y = G600IHMIGEIT

U =6 2 Iy

GDP, = Quorgs 2 _enprl (B 2 BLg H)
POP; = geaugh0smens



GDS; = Owrss 2 eipr_GF Gy
InHE; = wL&maulLiiu’ L Qwrss &ETHIrE 0Feve)]
UNE; = Gesusmsvuilsiienio

@B@ OTeHh 2 MBTL(H 2 _BUbHE, FarhmTemd, OoTshs 2 6ThT BF GFOL LBBID
Cousmevulleitemin eT6iTLIGN  6)d QUL UTEOTEN  HIQUHENMTHAD, COTHHF HHTHITF CF6ve)
L &HN&BHEG WIBBLULLL STUTSH|D HU1e|SHBHTHL LGB SHSLILIL (HETT6TT6.

3.2 Autoregressive Distributed Lag (ARDL) woraflujm

QuTmeNTHTY  (PewBenLoUTenIe  HeWIL BTevd OHTLilemend CargllugsBarer Fmpbsd gl B
RHHRIB N6  SIWIGHPOBWTE & SrewiliLpaslsmas. ARDL  wrdlflujmeurengd  FmybsH
wrlulendl STeuHToSl QU enwu]Dd, Frgm  wrpslulerdl HSHDSTe0 OBBID &L b SHT6VLl
Quudemwiujd Frgm  wrpluleniel  CaTemTgmEb@GWD.  THFulmGeuremiesr grym  wrplulaien
SisauomlseT 2 eitendslu@G Gurgd ARDL wradluymensull LweiuGsHsions FmbeHHTESLD.

SUiebGLH  LweLGHHLILGHas  wrdiast 1(0) wppid 1(1)ewsd seopdHmbsreo ARDL
orgSflumelenaill LWaSILGSHS Gemanidamen LAIIG OFuiw  apgud. emso, 1(2) 60
LorBleeT QmbHTe0 SIDpenmuilenel LWLBGHS (LPIQUITSHI.

gwetur® (1) e up, ARDL wradflumebsrer QUITSHeTer aigeaild
ql q2

AYy =80+ 81 Y1+ 8, Xi—1 + 83 Mg + z B1i AYe—i + z Bai AXi—i
i=1 i=0
q3

+ Xizo Bsi AM + e
A = wxeomd alHHTEF Ruiss)
09 = baJalen Faml (RenLCeu’ ()
€t = e 2 _miiy
01 - 03 = PewiL&sTevdh OHTLTLIeme elenb@GD & 6NIBMBIH6IT
Bii = B3i = emmsTed QUIBIGHMmevd CHTLTLIn6T elleNdhEID @& 6monhib6i

gosur® (2)s Uy, e uiessTenr ARDL wordfluim eigeid

AGDP, = 8, + 8, GDP,_; + 8, POP,_; + &3 GDS,_; + 8,InHE,_; +
85 UNE_; Y1 By; AGDP_; + X% By APOP_; + Y B3 AGDS_; + N B AInHE,_; +

=0
5
+ Z?:o Bsi AUNE_; + e, (4)

A = @wzeomd elbHung uisa

0o = paJele dmml (SemL_Geul (B)

€= oW 2 ML

01 - 05 = BeWILBM6VSH QHTLTLenen 6l6NMbEHID (@ 6mIbmhIH6I

Bii = Bsi = ®mmisTey QuIBIGHMmevds COHTLTLIen6 elenhb@iD & 6nIHhis6I
GDP, = Quorgs 2 _enprl (B 2 _BLg H)

POP; = Feaugh0smens

GDS; = OwrsHs 2 enpr (F Gl

InHE; = wLdmauill i’ L Qrésss &srHirs Caeve)



UNE; = Gesusmsvuilsiienio

3.3 ARDL Bounds Gsrgenen

ARDL Bounds testing apsnpuienets LiwsiLGgE  oTSleEhEEenLUN60menr  [56WIL&T60  LOBHID
GDIBIBETES OHTLTLEmen F CFrmpemerenul SigliLienL wimtdd Gareni(y CaFmgledsliu@ip.

Hy: womisensalenulsd gal (b @phidamenia)d OHTLIL E60emnsv.
Hi: worllesensaleniulsd sl B @mhdmene)d QBT 2 awib.

34 ausFfliuGssed wrdAflum (Error Correction Model)

wrisepsSmLuled il B @ohdmenied — QsTijy  Bounds  Gsmsemen  ewevld
o pIFILGHSIULLTe0 ARDL worgdflumelensi uwsLGHSHS GUIBIGTE0 OBBID [HewTL&Tevd
CHTLIYSMET  gHHTevHHe0  HUIL  apuid.  eWFFfuuGHHe0  rHflujmeurers
rBleeEhdSemLulleoren  GUIRISTSH — OHTLIUSmeTU D,  THFUMmS — GDBIRISTE0SHS 60
aHTUTITS alsons QL oumid Ceuelleurfl oiHiFFHeeMed®mba HwIL HT6e0F FLomleneoulsne
Crrad eeiauTm FAULGHSLILBGHSBH lOTLHMNUD eeNdGHB Bl FFILGHH0O Gousmsd
GBLOTEH]  6IHTUTITSH  eHons gBudld  Ceuefleunfl  oislfFdselenr  SMYewIDTSHS
GDBIMIBTEVF FLoaeN60UT6ITENLOWITEISHI HewIL HT60F FLoBlenev CHTHE BHTauenLujd CoussHmeHd
GPHH PBSOBH. b GsHHe GLBILE 0BG 1RBGWenLulled STl GouemrBLD.
yFFwors QmbaHTed DmG FHUUGHH0 6Han S b6LBalevensy  6IaILIMSUID, LOTBITS
Quuod  1oud  QEBHTEL  Yrewl  FRUUGHHD R DOUBIBHBH  eTaLMBUD I
CeualILBGSHHIHNBHI.  DHGHEHBIOTOHI 618 THHNWOTHNWD,  CUITIHEHEITENLOHH6ENLD
QUTUIHSHTHAD HTewIlLL. Gouemriguigh DieudWIDT@GLD.

geiur® (3)eir LI, eupFFALILGHSHeV6N CLITHIOTE 6)lg6uLD

ql q2 q3

AY, =89+ Z B1i AY— + Z B2i AX¢—j + z Bsi AM_; + AECT_;+v;, (5)
i=1 i=0 i=0

A = wHeord alsHwWTEF Buidbs)
0o = paJelel dmml (SemL_Geul (B)
VU =aup 2 _miy
Bii - B3i = ®mmsTeL @UIKIGHmevdH OHTLJLIenen eleNdh@HID (& 6mIHmhISH6N
A = FluBsHHe0 Ceousll @GHemisbd
ECTit1= ol B qoh@manead 6HTLjled @wmbd Gupiul L residuals@si  (paheomeis
BHTOHTOHL1 GBI
Q6 yuielengdl aWFFALLGHSHL llgaud LleiTelmHLoTy]
AGDP. = 8o + XL, B1i AGDP + T By APOP; + T Baj AGDS,; +
Y Bai AINHE_; + + X2 Bs; AUNE; +AECT_y + U covooreeiininn, (6)

A = wHeomd elHHwTEF Suidbs)

Oy = pHJalen @mml (R Geul ()
Vi =@ 2 piigl us

GDP, = Quorgs 2 _enprl (B 2 BLg H)
POP; = Feaugh0smens

GDS; = Owrss o eipr(F Gy



LNHE; = wLsmasulLliu’ L Quwrsssd &sTtH1fEFE 6F60e)
UNE; =
Bli - BSi
A = FUuBHHe0 Ceusll @GHemisld

ECTi1 = &l B gordmaveadh GHTLIilsd @mbs Gumpiul L residuals@er psHeoreaisi
HTVHTOHL GUBILDS)

BGeauemsvuilsitemio
= GBIRIGBTD QUBIGHmMe0H CHTLTLIener Memob@&HD (&6l bhIb6I

3.5 HOrehay smyemsTiiws CxFrsHenet

QM BTVHOSHTLT rBlwrend Sei6emm STeuHOHTLT M GHBHSHI 6156 FnBIUSHBE

LwlenI6iTengT? @soemeowlIT?  eTILINGH S  HTLOTONSHHOMB @  LsiTeialurd  smHGHT6iT
Carmpemen@u  sryewiaTiwg  GFTHemen etei®BD. Granger (1969) wmmid Sims  (1972)
6T6OTLIGMIT H6TTTEV (LP6ITEmENESLILIL L FOyEhaFy BTy 600T B TIFIULIF GxrmHememeniL

orpleEndSemLulleorenr srreuaTfiulgs OHTLjmudF CFrdldsll LWaUbBHS (PQUD. HOTeEhdT
SlglitenL uied smrewsTflug OsTLiemull LfGFTAlILSBE F-CaFrHemen LBMID MB6UTHHF
Campemen  elediilien  LWSILBSHSLILBL.  HOJehF] — SMevisTflugF  CFTHemensnTerg

Bensowimegeiienio  rHaenHE 1(0) wl G LwWETLGSHSILGLD.
3.6 Apbs wWrSfwmelbBsTen GarHene

wrgHflumellest o mIFHHH6MD  CFTHemen, Helleenewiey CFTHEWeN, LISOLITOUSD  H66WLID
Carpemer, GBILLIGHL eupFCsTHmen LOBBID il 2 miInlen GFsieucisHsnmod CaraHement
Cumetiy GFrHemenmeT QMG BGLoBOBTETENLILIH S CTmBe.

4. QUBICLDBISEHID H6VHSHIENTWITL GVILD

4.1 SIOGWVF BFTHMANHGIT

@6l uieled Tlseie HemevdhdHaiemoenwF Gardlliugmasras Augmented Dickey Fuller
Test (ADF) wmmup Phillip Perron Test (PP) Gumeim  Sieo@epsvd
vweiuBsHSIULG  SIC s@@eldsallsn  Dglienuisd (pigayHsT  GUBLILIL (HeTerer. @RwiE
Qurds 2 MBIl 2 BusHF, FaHedTmes, Orhsd o 6T GF Gl wLBHID
Cousmevulleiremin 61T AIGHHHVID, OIOTHHF HFBTHTTF CFevalen GUEBIDLHSH6T DL HMHHE)
TBBUIULH BuIelsd LWeTLIGSHSLILIL (H6iTerme.

B HemenH6i

S Louensm 2: VG epsvdF Cardemenl GUBICLMISGET

ADF PP
Variables Intercept | Intercept & | Intercept | Intercept & | Remarks
Trend Trend
GDP | 0.8002 0.8831 0.0916* | 0.1110
POP 0.4909 0.0272** 0.2705 0.1311 1(0)
Level GDS | 0.9395 0.7806 0.9429 0.7943
LNHE | 0.9743 0.1015 0.9924 0.0864*
UNE | 0.1297 0.9996 0.1745 0.9996
15t GDP | 0.0000*** | 0.0000*** 0.0000*** | 0.0000*** (1)
) POP 0.0354** 0.1645 0.0000*** | 0.0000***
difference
GDS | 0.0003*** | 0.0015*** 0.0004*** | 0.0006*** (1)




LNHE | 0.0062*** | 0.0335** 0.0000*** | 0.0000*** (1)
UNE | 0.0131** 0.0015*** 0.0070*** | 0.0015*** 1(2)
(p6OLD: S UieuTeneamed SHWmflebaslul L gl, 2024.

SIVGPeVF BFTHMMBHTO HHLIDHBN1 OLIBIDSH BT S L elenemruied Syl (Heitenmer. *, **
& *** aieiiuen (pemmpBw  wrpslaee 10%, 5% wmpid 1% wSul QUTHEHETENLD  LOL L HIGH61T60
HEm6VHHETEMOUIDL UINS  6TETLINSHS HMWIHHI BT (HI6IB6I.

ADF Gagrmewen (pewmuien & 10U LGHaHe0 @ewLGeul (h wl G  wrdHfluymelsd CFjHaih
QameiemiILLl_Beiten GUTEHI 61HHOUTTH IBIUD HENEVHSHETEMLDUIHL UISHTHS HT6wILILIL 6606060,
ey,  @emL e (p  wmmd  Gumd@  ereiusiiueuBpllsd  POP  wrgdyd 5%sb
HenevHHETMWMLWISHTE ShbBd gemenul omslaentenr GDP, GDS, LNHE, UNE Bensowinm
SHEHIOUDL WLHUUITHS STl ILBSemen. (PHeoTd ellbHwTFSHSHe0, el Oeul B L (b
wrHflujmeilsv CayHaih Qs meiTemlILL(HeiTern Curgy SN H S LTl & EMHLD
HENeVHHAMOWML UWISHTHS — STewilil, QoL Oeu’ B  wBpid  Curdd  DenewidbHis
Qameitemi’ L Curgy POP & Sy JEM6ITLL DM HSI LT3l EMHLD
HlEm6VHHETEMLOUIEDL UISHTH  SHT6ulLILIB 5 Iment.

PP Ggrgmementuien L, L L Hdls0 Rewl_Geul B wrhagn o siten Gurgr GDP syswg 10% s0
HEmeVHHAMOWML WISHTH ~ RHBH  gemenil  THIH6T  HenevIBBSHETenLOUENL UIGHTHSH
sremilubdemern. SenL_Oeul B B@Id CurseF BFjHadis Qamereniiu Beten Gurs LNHE
L (B 10% 60 HlEN6VHHETEMLOWEDLULIGHTH AmHs 6J6ME0TLL LoT 3l &6t
HlEmELWIBBHETMIDUIHL WHTHS  STRILILBH GBI,  (PHeOTD  lSHHWTFHFH60, SRenl Geul B
LB, RO’ G wBpp  Cursd  odEw @rewihid rdHfluymelsd  CFTSHEHIH
Qs meitemiILL_(Heiern Gurg SN HHI LomNSI&5ETHLD Bl6m6VH HETENLOU DL WIHTHSH
SBTemTl ILI(H & 6oT360T.

@seaig, POP  1(0) @sub, GDP, GDS, LNHE wmpiw UNE eemer  1(1) &esvibd
BewemtbH (BLILIGHTEL  OTSBEHHHemL_ulsvmen Hewilsmevd OHTLLlemesr ARDL  GammHemen
(WPemBEmWILl LWeILIBGSHS AL (LpIQuLD.

Inverse Roots of AR Characteristic Polynomial

Inverse Roots of AR Characteristic Polynomial
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auemyuL b 3: Inverse Roots of AR Characteristic Polynomial

eweurd: E Views 10, 2024



QUMILLID 3601  SIQlIUHLUTED DG GEHIT  LUsTeldend el LHHBE& 2 L LUBLOTHS
STenlILBeUS ] OTIIH6NT  [BlenedSHeTenIDU ML WLIHTHS BT ILIGaIGHMm 2 BISILGBSHHIH GBS,

4.2 dpps wrHflum CHfey

Akaike Information Criteria (top 20 models)

4.25 T
. v
AR
4.24 | | R T A T
1 [
SRR
| | |
SEEEEEEREREEE
[ | I |
AR
B [ | [ | | |
4.22 |||:|I:|I::II::|
A A
4.21 77:":::': |I::II:
[

e

[ |
4.20 | :::|||:||,| ol
(N T T R Loy ! I T T T
1 |||||| | | |
N
419 TITITT.TATATITITITTITTTIT.TITITTI
=M= er i er O M= =~
G o S S 5 S B B 5 % B o o5 o o oo o
N A A b e A S 40 S MM S W oA
N a O G 6 A S da O o oA o o & o o8 o
o oo doddooddaoddodododdodododoo
e e L e i i e e i e e S e S el [ |
o 0O 0 0 0 0 o0 000000000 Q0Q0Q0~Q
r rr o x££ e @ x x©x o x @ o o xr o o e o x e o
I < € < < € € Q<<

aueyULLD 4: FBbs WrBfum Csfley
ewsotd: E Views 10, 2024

Awbs wrHium Osfelsd wbd @Geommhbs residual Qupngdenuids GQsrewiL  wrdfumGel
fmpbs wrFfluymensd sflea GFuiwiuGn. @seg, AlC sgdalgdulst oigliuemL ulsd
WwHo 20 Fmbhs wrafluymeseiso ARDL (2,2,2,3,1) wrdfluymCer  dAmpbs  woradfluymeures
nG 05fley CFUIWINLIGES OB

HUINBBTHEL LWSTUBHSSIUL BeiTen FMps  wrflwmer Qworshs 2 epi G o _mushd (GDP)
2 BIVHTSHHemeud,  gmr  wifest  weplw  Faisostems  (POP) 2
BTOHMDBHHHmUD, COorshsh 2 6pr GF GFiiy (GDS) 2 srevsrossHenemuibd, GLomdsF
aanamF  QFewey (LNHE) 3 steusmosssameun,  Gausmeoulsieno  (UNE) 1
BTOHTOHHH D LflbHieny OCFuisemser.

4.3 ARDL Bounds Gsrgenen

wrseEpsslemuieorer gl G @mhsameniad OHTLTL

omll&enbSemLuleoren gl B @mhidmeanie) QFHTLjilemer wHTH CFuleusbaTen Bounds
Cargmemenuien CUBICLIMIGET DIL_MBIH U DI Leuenemr &HG HILILIL BeiTerngl.

s Leuewewt 3: ARDL Bounds test for Co integration

CammHemenl LI QUITHEHETIENID | HLD 616VemeV LILIBILG | GLosL 6T606M6V  GILIBILOS)
LsitelefiLizid o oL L 1D 1(0) 1(1)
F- 10% 2.2 3.09
4.76331
yerefafuyid 63313 5% 2.56 3.49




P6VLD: UISNTENTENTe0 SHWMFldbalILl L&, 2024

Govisitenm oI L suemenill QUEICUBIBe T Lig, 5% QUITHEHETENLD DI L HFH60 BL6L 6T606M6VLI
Quuod) 1(1) 3.49 eusHTHEd STeRILGSSBE. SUCUXBIDE Semfiiniinn L F Gumpiod
476 el eid 2 WiTeuTeHd STeulILBaubHeanTed  rplaeEhdslemullsd gl (b @mhisleneamnield
O HTLIY STeOILBS MBS 616018 (P96 GUBLILGB B!

4.4 wrplsEpdslenL_uleorer HewiLsTevdh OHMLjL

S Leuenent 4: LOTSIgEThHES ML UT60Ted [HewIL &T6evd OIGHTL L]

LTS\ 61T GHEWIBLD BlWILos (D t — yeneflalugd | P- Quming)
Variable (Coefficients) | (Std. Error) (t-Statistic) (P-value)
POP 17.02387 5.609137 3.035026 0.0084
GDS 0.620381 0.301539 2.057384 0.0575
LNHE -12.70590 4.596685 -2.764144 0.0145
UNE -1.588099 0.546390 -2.906530 0.0109

C 142.7126 52.64566 2.710815 0.0161

(P6VLD: S UIeTeNeNTe0 SHWTFldbalul L g, 2024.

S Lauement 4 Uy, Feaibosrensulesr (POP) Mabssen: Gumingd 0.0084semg 5%
QuTmEHsTIENLD WL L HHlewen el & Gmmeursd QBHLILSITE0  FHoHTmsLTaH LTS
o BT 2 Budbsuler g YsiTelaluy FHWTHI GUTmHEHsTeN alendullsd HewiL HTe0HFH 60
Crysbaamiwsd SHTEEHMHF FVSHHOSH OCauallLGSHIILGSHOBSH. DUSTUDHI,  6JEN6IU
sryenfideT LoTmre Bensouled FerhosTenswimars 1% oiHsfle@gn Curg Gorshsd 2 6TbT (b
® BUSHHWTIH HEWIL BTVHHL 17.02% ev DHBfH@I0D. CrsHsk 2 6MpTl HF CFLoliTer
(GDS) plawssas Gupieg) 0.0575 eyenasr 5% GQunmenswionio 1o L SHenen el BT
@miugenmed  Oordhaks 2 eMpT BGF CFulliumengd OCwrsHs 2 6MpTl (G 2 Bubhslullesr WH
yeeflaluy  FHWTH  QUTHEDH6TeN  auendBUled  HeWILBTVHH60 61l  HTHBHHMBULD
CFandhHellsvemev. G OLOTHHF &HTHTIF OFevauTedl CTHH 2 6BTL{H 2 BLSHaluller
e yeiefleluy  FHwmsl  QUImHEDeTEn  suendulled  HewiL HTeuHHeD 618 TdbHeumluld
HTEHHMBFF CFNHHISH OB DBHTeUHI, GJeNEUIU HTTeRNH6T OTBTH Bleweoullsd OLOTHSHF
GHTHMIF OFeveurenidl 1 0evelwien (pUTeleTeL AHBFHGHW Curgk Oordhsd 2 6THT. B
® BUSHWTENH HeWIL HT6VHH 60 12.7 AHSHH M0  GHOBUMLU|D. DFHBMHSH gl
FNHOBHTMMHMU  QevmlendL  QUTHEMTHIIID  CeTemngmlug RSBSFw  (WphHaslul
BHTTWIOTESHID. HCHBBIID eJemeniul HTTewiH6T TBTH Hemsvulsy BGeuemsvullsiieniowimerng 1%
IFHBfEGHD Burk OCrdHs 2 6MHTL(H 2 BUSHHWTHIH  HWILSTeusHHe0 1.58% 60
GMBEUEHLULD.

4.5 aW&FFfiLGHSHL THIfu|m

Amwpbs  wrAfuymenss Osfle GFuwnn . ARDL (2,2,2,3,1) wrdflumeler @&pimisbmen
RQuibigBmevd CsTLTY  1oBmid  Oeuefleurfl  oRTFHsefet  HTTEIOTHS  (GHBIBIGBTED
FopleneoulleiienioulelbdHl  HWIL BTVF  FIOBMeveNUl  GBTHE  BHMHID  [HEWILHTEVF
FRULGSHMe0 DleusBETe aWFFFUILGHSH0 THFlujmeurens @mi@ HUIIL LGS STBSHI.

SiLLeuemem 5: euWRFFALILBGSHHO wrHfluym CumBIGLBISET



LOTNS\ 61T G6MTSHLD BIWLILD6 (LD t — yemefleiugd | P- Quming)
Variable (Coefficients) | (Std. Error) (t-Statistic) (P-value)
D(GDP(-1)) -0.366243 0.121057 -3.025368 0.0085
D(POP) 9.264454 1.504037 6.159723 0.0000
D(POP(-1)) 4.310272 2.564335 1.680853 0.1135
D(GDS) 1.024114 0.191907 5.336519 0.0001
D(GDS(-1)) 0.360870 0.170603 2.115264 0.0516
D(LNHE) 10.23333 6.115976 1.673213 0.1150
D(LNHE(-1)) | 11.81152 7.445484 1.586401 0.1335
D(LNHE(-2)) | 20.93719 6.854624 3.054463 0.0080
D(UNE) -3.262632 0.483172 -6.752527 0.0000
ECT(-1)* -0.789202 0.127846 -6.173047 0.0000
R-squared - 0.895912 Adjusted R-squared - 0.849072

(p6VLD: S UIeuTeNeae0 HWmflebaliul Lgl, 2024.

WFFAULBHH0 GCousd GeBLOTMH 1S THHMTHOD QIBIHGHE GHMBUTHALD (-
0.789202) @memLBEUSHIL 60T, BaDHBa Quupogduimergl  (0.0000) 5%  QUITHEHeIENLD
WLLSHmS alLd GHopeurd QdLUSeTe0  LsTaflaluy FHwmsl QUTHEHNd  HeienLo
AUTUIHSHSTHS STEILGHDMBEH. JAHTauL, QwrsHs o eipr G 2 BusHd (GDP, saib0srtams
(POP), GQuwrss e spr GF Gy (GDS), asrsms  OFevey (LNHE)  wBmibd
Beusmsvuileitenio (UNE) sresiien gal’ B epraidlenswioldh OHTLTLIenerd CbmemiBsiiene 6I6iiend
g ePuiGSamsI.

Ceouafloumfl oFHjFdsefllenn  sTFewIons gBUGBL  QUTMHETTSHTT  eueTTFFUNDT G DIMISTE0
FLOHEMELUTHTNOWITRISH @ SIBLHIH L6 @elbaum@d eImHL (D Siewiewienairs  18.92%
FLUGHSLIUL (B [H6WITL_BTEVF FLDHIEN6VEMUL G BT HIBG] 6TEALIEN S
WFFAULGHHL Cousd GaddhHer OUBIod  elend@GHmaH. s,  [HEwIL BTV
Foplensoullenent  CueniiaOsmeien  gmHEamBa 2 6ten  FoBlenevulsieniouienend  GHMBHD
CoueviniguigHl SteudWIDTGLD.

@mn@, R — Squared &1 Qupiog) 0.895912 eusd  sTewiILBAGBE. OTHS 2 _6HTLH
o pusHulen Qorhs wIBelsd 89.5 sameisionen LG WIAFumeled LIWSTLIGHSIL (Heitern
grgr  wrsentenr  Fais0sTens (POP), Guwrss o siprn GF Gy (GDS), Guwrsss
aoneHF 0Feve) (LNHE) wipid Geusmevulsiienio (UNE) ouélur wmpfisenmed  eflendbaiii
W& 10.5 FHeipworear UGHFH el 2 mInlemed elendhslILBGHamal.  6aGel, SmiE
LIBOFevalemsd  alendbaILGHOM UGHFH auveilenmed elendslIUBHam LGdHemul il
o wiyeurd Smlugbenmed @i wrdHflum Fmbs rHflujmeunsd sremniubGasmg. HBHGLIT6,
R — Squaredsst  GQupiogdenws  (0.895912) afl.  Adjusted R-squaredssi GQupiogy (0.849072)
GOBOUTHS HTenT ILBHeISHTe0 @D rHFuim FmbdH THFUHaITESLD.

4.6 SOyehay sTyeIBTHWEF GFrHenet

LomlBEhHaSenL_ulleomen &TyemisTfluigd st Jlenends sewplur Pairwise Granger Causality
Garmpemen  LWTLGSHSLILBHOmH. Rl Uiellsd  oMSBEHHHenLuleomsr  &S6ITehF
snyeisTfligd OHTLJUseMeT CUBIGLIMIGET DILBISUI DI Leuensir L16T6lHLOTMI:



Sl Lelenewt 6: HOTehay sryewrasnflulds GHTLFseien GLBIGLMIGST

@&afwssmaiGasreit (Null Hypothesis) (®p<cf{)L'Dt,§f))856ll
QorHse 2 6MBTG 2 BUSH UL 6 FHOBHTNHE ~ HTTIBTHUIS — CHTLTenLIb 0.1009
O TemTg [HdH6M 606M60 l
FUIH0BHTNG  OoTHH 2 6MBTILE 2 BusSBHu el srFemsTiudh  CBTLiTemus 0.3014

QB IT6uTIY (H I H6 LMV
Quores 2 MBIG 2 BubdHuLear  OCwrss o epr GF Csuiy asmyemstiwug | 0.0025
OHTLTemLIS QBT6uNg(HEHHELEMEV

QoreHse o2 6prl G GFy Orhs 2 MBI 2 BubdujLer  sryeursmiuis
OHTLTemLIdS QBT6uNg(HHH06MmEV
(p6VLD: S UIeuTeNeame0 SHWmflebalul L gl, 2024.

0.7656

FCFTHemanl GUBICUBIBeTeglILIHLUled puielelr LIgsHTen CrHTHsHme  mWLILIGHHIW
wrpisenmel  GoTHEH 2 6MBTILH 2 _BUSHEGD FOIHOHTMHHHGD SHReMLUNEL SHTFewISTFL
FoHlulled ereuellddh OHTLIYUD GSevemev  6TaiiLFH  HewIL BIWLILIL (BeTendl. Sheime0, OLoTdhS
o BT (hF CFlliuTengl CTHs 2 6MBTL(H 2 BUHFH WBH 5 aihdHHe0 STyeusrful FaHluleo
OaTLFLenedh O\BTemi(HeiTend.

4.6 FAppbs wrSflumelbstenr CarHene

wrgfluymellsd wTHFwm 2 mIFHHHemD COHTLjuren Llg&Fflenen, SHeetenswia|ll LyFdlene,
ueoLIgeusd Hedtewoll LigFdflemen, @PULIGHO euapll LgFFlemen, eurp o mitiienr OFeieus
seemo  LgsFdflensr  etenienGHd  sewipleugsBats  (weompGw CUSUM wippio CUSUMSQ
BGammement, Breusch - Godfrey Serial Correlation LM Gsrsewewr, Breusch-Pagan-Godfrey
(BPG) Garmemnen, wipp  Histogram Normality Gengewen  Gumenis  GarsHenenabseit
GoBO&sTsTeN LI (HeiTemeniosnul LsTaIHD DL elenewT 66T s,

Sl Leuemewt 7 Fpbd wrdfluymelBarer CFmeHemen

Type of Test F-statistic Prob.

Breusch- Godfrey Serial Correlation LM Test 0.591826 0.6321
Heteroskedasticity Test: Breusch-Pagan-Godfrey 0.678373 0.7630
Normality Test 0.073968 0.9636

P6ULD:  SUIeuTeNTeaImed SHWMfldaslul L&l 2024.

exmLy Hearafenswieys (Serial Correlation) WyFflewenr  OHTLTUTE BHDSHHIT GUBIDS
0.6321 6051 5% QuTHEmHeTend WL L1 QuBogdulener el 2 wiars @mlugsenmsy 65fle)
Ggwiwrn L ARDL (2,2,2,3,1) wr@dfluimeisd seiresenemieyis (Serial Correlation) lygdlemen
@60em60 616N (196 GLBLILGEIGIL 6 LisvLigalsd SHeiienind Camsemenuien (Heteroskedasticity
Test) Maspsaat Qupoduyn (0.7630)

5% OQummepswiento W L0 Guuedenw el QuilsTes @miLgsemTsd @ealwd &maHICaTer
gmmis  Qsmeienii’ G wHnl i L ARDL (2,2,2,3,1) wrdflujmeled  LisbLITeIsd  SHeitenio
Uysdlemenr @svemev 6IgMID (W96 GUBLILIGSIBSEH. Cosoid ey 2 minlsn OFeials geienLo
ufBsrsemeiuiad Bawssans Guupgdup (0.9636) 5% GQuTmebesiend WL L1 GuBInsemul



eilLL Cuflsra B BLILIGHETE0 Lorgfluwimeng) OFleuenTHL UFLDLNW6TTeTemLD
2 BFHILGSSILBSSBSHI.
4.7 o_mdsseemns Garsenen (Diagnostic test)

esfley Geuwnu L ARDL (2,2,2,3,1) wrdflujmelss 2 migdbseimulenstd CFraliusnans
Gum@asmeteniu’ L. CUSUM  wompio  CUSUMSQ  Gargemenseflsnn  GUmIGLDISmET
QUHTLILMIGH6T 5 oB@ID 6 Psluienel 61BHHIH ST (HEH6IBe.

auenguLd 5: CUSUM Test auemyuLLd 6: CUSUMSQ Test

12 16

1.2+

-12 T T T T T T T T T T T T T T i -0.4 T T T T T T T T T T T T T T
08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22

‘ —— CUSUM —---- 5% Significance ‘ ‘ —— CUSUM of Squares ----- 5% Significance ‘

ewoord: E Views 10, 2024,

QIemILILID 4 wBupd S0 Bevd Gar@® residual line@ensud, Ruewi Feutiy Cardamst 95%
BLoLGemaswTulenL ulenemud GeuefiliubGahaidemer. Gwsd Heuliys GaomLmeng Gosv eT6LeMELLI
Quuogduilemeiud, &1 Feuliys CaTLmegk &S slevsmevll  GUBILHuUlmeTuDd  GHBHSH
PB&emser.  @eleuenyuULHAeT L, 5% QuUTmHEHHIeN 10U L AT  @Qrewi®  Fleulidb
CarhmEmdHlmLulled HevsGHTH DIEMDOISHEITeL HIILLILLL GeushisseT DHTeudHl, 6FHifley
esuwnu L ARDL (2,2,2,3,1) wrdfluymeuneig o pIdeSeaenio  aumuilbsHdHl 61613 (LPIg6)]
CuUEBLILIB S OB

4.8 OFeleusi HeilenDF GFrHemesn

Series: Residuals
Sample 1993 2022
Observations 30

4+ Mean -1.37e-14
Median -0.041714
3 Maximum 2.526534
Minimum -2.933085
Std. Dev. 1.216098
24 Skewness  -0.079364
Kurtosis 2.815664
14
Jarque-Bera  0.073968
0 Probability 0.963691

3 -2 -1 0 1 2 3
euemyuL b 7: Histogram Normality Test

eweowd: E Views 10, 2024.



@ FBarmmenuisiig, Jarque-Bera (J-B) Gamsementt Lsiteflalugioreng (0.073968) 3@enen oill_é
GOBATHS  HTILILGHSBH.  CHEHID, MHeHHal GuuIoswmergd (0.963691) 5%
QuITEHsTIEnLD LI L1 GUEISH el il HHBTE SHUILSHRITED FGHeolld HHEHICHTET 6JBBIH
GameemiiLBD. etenBeu, OTHFlujmellavsiien au1p o miiLTerg GCFeisuetemall LIFDLIU6TeTS
o160 (P19 CUMBLILIBIBGEI.

4. (pIgeYBEHLD  LIfIHSHIeH]T &HEMpLd

Qeueuruieilen Ulg, FenhHCHTensWLTIH OCoThHsh 2 6MBTL(G 2 _@Musbduler wWH Lsiellaluy
FHWTHO  QUTHEDHETEN  IeNBUTED  HEWILBTVHHID  GHBIRIBTOHHVID  Gbiydhaemnilld
FHTHHHMS GHRUBHBHINSTHS STLLGHBH.  DAHTOUH, N6l HTJmNH6T  OTBITH
Heneouled FendhoHTenaswteigd 1% sPsfeEEGDd Curgdl Gomhs 2 6MBTL( 2 BUSSHWTEIS
bt smevdhdley  17.02% 0 FEIIUSTHEID  GBEBTVHH  9.26% 60
AFBFUUSTEaD  STeRLUBHOBE.  Geuefleurfl  oiFjFdsellenr  smyemions  gBUBLD
QUT®HeMTHTY eUeTTEFAUNI GHBIMIBTEL FLOHENEVUNTENIOWITEIHI @ 6UHL HHl6 Lie eeiblaum(m
QB  Sjetewieneutd  78.92%  FAULGHSULLB  BHWILSTLF  FloBlensvsnul  Gpma
BBTOUMLHNBH  61601LIMNS NS SGHIBSHI.  6TenCGou, HEWILHTeLF  Floblensoulensul Guewild
Qseien gBHeCou 2 _6iten  Flopleneoullsiienoulenends GemmoHas Geusmiguidl eUFWLDTGLD.

Amwbs  wrHfumbster  CFrimamen (pgeysalsn L, SHeialenameyl (Serial Correlation)
Ugsflemsst LOBMILD  LsOLITeU6L SHedienlo  LIgFFlemen  eleiiledl  STeIILILTHHIL 631  LOTHIFU|H
2 mIFHBH6MNLD UTUIHSHHTHSH ST LGS MBS IHCHT(H, aU(D 2 mItLmengl
OFsleustiandaDd  LFDLNuleiTengl.  eten@en, puieBars Al ou L ARDL (2,2,2,3,1)
wrgflujmeurengsl Fmbs WIS FuimaITsd SHSLLBGS MBS

orHflwmellsd  LwSTUGSHSIUL Beerr  Frgm  wrpflsenTen  Fais0sTens  (POP),  Gurgs
o eipm_ (s Gy (GDS), assisms Gseve) (LNHE) wBmin Geusnevulsieno (UNE)
AFWeBBTeL 89.5 FHaisponel UGS alensslur W& 105 soHeiswomea LGS  eulp
o _minfenmev ellendslLGHSBH. DmEG LIBOsFsvalemmed elensslLBSOm L@GH WIS
aupallented allenssLILGH OB LUGHmW el 2 wifeurs @mlusaimsd Swrdfluim Fmnbs
TS FUmeUTHS  STRIILGHGIBH.  QUUISTEN  DSHHETOHTeND, OTBBIOEHLUJLD 26T AUILILIEDL
Quissalulsy, HIETCaTy Cxelel, (WPHOLBH  (PpewmHeT, COUTHTHTIH &L L ML
Ur&Ffemeidbeil, 2 60kl  OQUTMHEMTSHTT  HleNeVenIDE6T  BEID  CeTeTensll U eSHH6i
AFWeaBPel  QmEISmenhH  OHTLILSET  WHH6MOHTmE  euenf&dld  GHevmellenmed
QUTmENTHTY  aueNIFS  GHOBAUSBGHDS HMTEOIOTES — DMOH BT,  RNHHF — FoUT60HEM6I
THTOBTNUSBEH 2 BUSHSHHBemesr  GLOLBHHIHD, LBHIMOHMEN 2 L LGHHH60 LoBmID
Bemeowitenr  QUTHENTTHTTH — CbTeTenddmen 2 BIHILUGHHIHD  USHWIIBIET  (LPELD
QurmenTHTy euenTFFlemw GbUBHS wWujb. Coad QL BOLWTHSH HSBTHTT 6llen6e|dHemner
CubuBHEID FBHH SFHTHTTEF  GFevelesn HiFeudsllumergd STeolIGUTESI0  QUITHETTHTT
QNMT&FSBGHF FTHBHONHL LURIGeMNEHF GFUILl (LpIQuD.
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