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Abstract

This study aims to analyze and measure the effect of the interest rate on money supply in
Algeria during period of time limited between 1990 to 2018, by conducting an analytical
study of real interest rate and real money supply in Algeria and making a standard study, in
order to know the effect of the interest rate on money supply In Algeria, using the self-
regression model for the distributed slowed time gaps ARDL, by studying the stability of
the time series of the independent variable represented in the real interest rate which
obtained from World Bank data, and the dependent variable represented in real money
supply, its values obtained by dividing the nominal money supply (which is represented in
money block in Algeria M2) by the general level consumer prices (represented in
consumer price index CPI), their values are extracted from the National Bureau of
Statistics data ONS and Algerian Bank Reports, in addition of using diagnostic study tests,
joint integration testing, error correction tests, and structural stability tests.

The study found that 99% of the changes in the dependent variable of money supply are
caused by the changes in the independent variable, it also concluded that there is no long-
term balanced relationship between the interest rate and money supply in Algeria during
the period 1990-2018.

Keywords: money supply, interest rate, ARDL model.
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Aadl) djall gl didliag age @ AU Qllaal)

dcygal) driall Clgndll SN JlaatV) z3sas il 8 Sl pase Ao B3l jan S GulEl aadis Cise
Atlia g saalie 29 Aallly Auhal) 8 derdiuadl Aimll aas pe ADle 3Ll ST 4y (ARDL ikl
Ui dua Ms= F(Int) S—.A'" LQSCqJA.a R

bl A sl sal) pae Mg v

el 8 sl 55 e :int v/
A3l Jadocd) )i Ay 1 J6Y) Sl

(Al Je KPSS (PP (ADF (10 S cljlaal) aladiul as e paatie JS dpiajll Judlall phiiad duys o5
i b LS ceviews 10 zalin (b Lanad sadl Laepd) e slaeYh
P Lad Lol oda C._vLu Jiaiig ‘QJJJ:J\ =KPSS 3 PPy ADF

(0) gimall die Mg duiajl) dudodt ADF LIA) ilii 103 a8 Jgaad)

%10 xicddgaallT | %5 e ddgaalT | %1 e dugaalit dguunall t
-2,63 -2,97 -3,69 0,79 Intercent
-3,23 -3,58 -4,32 -2,53 | Trend and
Intercent
-1,61 -1,95 -2,65 3,28 None

.(05) «(04) «(03) Eadall cilily Ao sieYl ddlal) dae) ¢ : jdaal)
dad o Jaadl (Mg Laiall) Lulodl (0) (gsisall wie ADF il il ey 63 03 &) Jsaall DA o
chl asag) I Gldedll vie %105 %55 %1 Lisine (g5iwe de Adgaalt dad o Sl At
Jaca gl Jits g ((None ale slatly adald (5 «Trend and Intercent ale oladly akld 3529 cIntercent
Akl bl e pai Al Hy dbadl &z jdll (abyis daill dlulull S ae Je pat all Hy d3j2al)
Ll G cdia)ll Ll Prob gk e Alulud) ol L) oS WS eByiivne daiajl) bl Ml dsiajl
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Trend and ale oladly akali 25a6 cIntercent adald ssagy) 2N Cilabedll e Mg 43 dlulill Prob o
&) @l s gl e 0,9994 50,3107 5 0,09921 o L ((None ale olaily adalé (50 <Intercent
Sy cAbad) A @l adyig djteall il i Jalge %105 %55 %1 Lgina (sgisa (s ,S1 3

Bangll i e AL (g5t (0) (grieal) die (LSLe y2) ByEie ye Mg duiepl) ALl

p A Joanll b Alicie asili o(0) ggisal) die PP ol My dia3l) dududl hyaind Ll U

(0) simall die Mg diiajll ool PP i) il :04 a8, Jgaad)

%10 dicdidgaaliT | %5 e ddgaalT | %1 aie ddgaalit gl t
-2,63 -2,97 - 3,69 0,66 Intercent
- 3,22 -3,58 -4,32 -2,51 | Trend and
Intercent
-1,60 -1,95 -2,65 2,89 None

.(05) «(04) ((03) Eadall clily Ao sicYl ddlal) dae) ¢ : jdaal)

Lgunallt Ao () 2aad My daiell Al (0) (ggiasall ie PP jlidl il Jiag 2 04 &8y Jsandl Dla e
35ass cIntercent aald 2sas) AMEN Clalaall vic %105 %55 %1 Lisina (Ssiane die Adgaallt Aad (o S
S Hp el dua @l Jiis dllig ((None ale olaily adalé (50 <Trend and Intercent ale olaily alald
Allss el ddad) S e (an Al Hy bl dum il Gmbis Al Al S oo e jan
Of Baad s cdiall) Audoll Prob 3oyl g Alulud) haind las) (Sa WS e e Mg Liedl Alulud)
«(Trend and Intercent .le olaily adald 2ga cIntercent adalé 2gas) (italeall e Mg a3 dbulid Prob
ol Jais Mg %1 dsien (ggine (0 ST 4 8 Gald) s sl e 0,02625 0,0187 i
ssinds ¢(0) (gsimsall e (LSku ) Bise st My diojll Aluddl Jllg cilond) dpum il (mdyig dnjial

Basgll His e Al

p Al Joanll b Alicie anilib ¢(0) (ssiasal) 2ie KPSS jlasly My Luiajll dudd) Sl duls L
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(0) Simall die Mg 43l dadid KPSS jLad) gilis :05 a8y Jgaad)

e daall dadl) | de daall dadl | de daall dadl LM- Stat
%10 %5 %1
0.347000 0,463000 0,739000 0,643454 Intercent
0,119000 0,146000 0,216000 0,146731 | Trend and
Intercent

.(04) <(03) GEadual) cilily Ao alaie¥l Adal) dlas) e 1 jieaall

dad o) 2aadl (Mg Al Adill (0) (gsisdll 2ic KPSS i) il ey i) 05 a8 Jsaadl DA (g
il Ui ellisg cIntercent abald dgas: dabeall dic %1 Ligiea (S5t dic dajal) dad (o Ji diguaaliLM
ki) il pae e pan S Hp Alad) L@l (adyig daie3l) Alulud) 5S e gat ) Hy 4ol
Bangll s e (g5ni Yy ¢(0) (ssiasall die (ASLa) yfine Mg Al Al il cduia)l)

ol asan of Gun (Siuall B BEiwa b Lgily Adblgia My diajl) dlulud PP g ADF jLad gilii cugls
LY claleal) sic %1 Liginal) Sgima (o ST Prob g dilaal) lgiad b daall aidll (e J8 & §jakall
«(None ale olaily ahald (50 (Trend and Intercent ale slaly ahal® ag9as cIntercent ahld 1gag)
Agiliginn b Clpsial) O 9Su adny ALY adal) Ludad Jod a3 12 cLflan) digina s Ll ny 1) Y
oty Al 5angl) e cullad) (i alasiuly ¢ JeY) Asal) e Alalaal) alasiuly Ui By Mg Lalul) Jealy
ol LS il cil<s Cungl

(1) Sgimall die Mg diajl) dadad ADF I8N il 106 a8, Jgaad)

%10 xicddgaallT | %5 e ddgaalT | %1 aie dugaalit Liguaall t
-2,62 -2,98 -3,71 -3,85 Intercent
-3,23 -3,59 - 4,35 -4,06 | Trend and
Intercent
-1,60 -1,95 -2,66 -1,08 None

(11) «(10) <(09) @Eadal) ity Ao slaic¥l Adlal) dae) (e 2 jdaal)

dad o Taads (Mg dia)ll dlll (1) gsiad) 2 ADF jlid) =i Jia g2l 06 a8 Joaall DA (1
g cIntercent akli 2gag dalas 2 %10 9 %5 5 %1 Ligina (Sia dic Algaallt dad (1a J8 L gunalit
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e oat Al Hp dbadl dacajdll daaig diajll dludll S axe e pan Al Hy Djdall 4l (d
Aol Prob 3k e Aluludl il Lia) (Sar LS chfion My duial) Aludull MLy cdsiajll dududl )i
ale slaily akali 3 cIntercent il dsas) pifiales dic Mg Lyiejll Aludidl Prob (o Laadls Gus cdgia)l)
Lsina (g5ine o B <6 o) 3aldll e sl e 0,01905 0,0071 + L3 «(Trend and Intercent
(A3SLs) Bpiane My A3l Abaliall JUllg cAbadl duzajall Jaig dojpuall Lyl (i Julbse %105 %5
Baagll jia e AWl (ginn Wy (1) (grinal) 2ic

p A Joanll 8 dAlicie asili (1) ggial) 2ie PP ol My A3l dududl haind 4l Ll

(1) Sgiwall sie Mg diiajll duded PP Las) ailis 107 a8y Jgaad)

%10 dicddgaaliT | %5 xic ddgaaliT | %1 die 4dgaalit Lguaal) t
-2,63 -2,97 -3,69 -3,71 Intercent
-3,23 3,59 -4,34 -3,79 | Trend and
Intercent
-1,61 -1,95 -2,65 -3,13 None

[(11) ((10) «(09) GEadall clily e slaieWl LUal dae) (e @ jtucaal)

Lguanallt Aad () Jaad My Gl Zliall (1) (ggiasall ic PPl il e 2 07 &8y Jsandl Dl e
bl (5 daleag Intercent adals dsags dabee 20%10 5 %5 5 %1 disine (gsise die Adgaallt dad (ya i
iy (Trend and Intercent ale slaily akald 29a6: dalaa 2ic %105 %5 (g5 2icy (NONE Ale slaily
o oat l Hy bl Gl iy sl AL (05€a axe e (a3 Hy dojiall L il) i
Ll Prob b e Alulud) il Hlaal (Se WS g My L3l Alaladl b ool dududl e
laily alald 3gagn cIntercent alald asa ) LN Cilabeall die Mg Lpia3l) ALdidl Prob o) 1aadl i cdsia)l
Ssill e 0,0029 50,0323 50,0098 i ((None ale slaily adals 90 Trend and Intercent .le
bl daca il ity dnjhaall il iy Moty %105 %5 digine Ggine 0 B 7 o) Galdl caa

Bangl s e Aluludl (gt Yy o(1) (gsianal die (ASL) Byine My Zaiojl) ALull) il

t Gl Janll 8 dbidia 4l ¢(1) (gsiwall sie KPSS laaly Mg a3l dulidl i) s Ll
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(1) Ssiall die M dgial) Aedel KPSS L) il 108 ady Jgaal

e daall dadl) | de daall dadl | de daall dadl LM- Stat
%10 %5 %1
0.347000 0,463000 0,739000 0,304260 Intercent
0,119000 0,146000 0,216000 0,150708 | Trend and
Intercent

{(10) <(09) Gadal) cilily o slaieWl AdUal) ae) cya : jsuaal)

LM 2ad o Laadls (Mg &)l ddidl (1) (gsiasal) 2ic KPSS i) il iy 52 08 a8 Jsaadl Pla (g
dicg cntercent alali dgas daleall xic %105 %55 %1 disine (Ssime vic dajall dad o S8l digundl)
Hp djiall dumjdll Jis ellig (Trend and Intercent ole olaily adald dgag dalas dic %1 digina (Gyius
Al a3l dulull bl axe Je (ain Al Hy dbaall duca @l md g daiel) dludid) (Su e (an Al
Sl da e gsini Yy 1) grinea) die (ASLu) Syise My duia)ll Abulod)

Latas 59 AN (B L)yl B Aliaiag d8b)gia M diia)l) Abld KPSS g PP g ADF Lid) il cugla
e oali A Hyp dad) dpzajdl) Jady duiajl) dadid) g8 a2e Ao gali Hy aanll dpdap (2d) Wi
o aii Hy Ljduall Luiajdl) Jod Lid KPSS jLid) b Ll PP g ADF jLad) b (diajl) dudad) gl
Adeal) Al diajl) dadead) jhii) ase Ao pali Al Hy dbad) dadasdll (g dsiajl) ddeadad) O 58
JY) gl die Bifisa M Al

Gl eha) ) Jo¥) Walgiue b cofiul il (Geiaall (B Biua b Mg Lial Ludad) of Jaadls
oS IS LA Y daag A cilblally el B Al CLAEY o o Jy 1ag (AsY)
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(0) Sgimal) Lie int Agial) Lkl ADF L3I il 109 o8 Jgaad)

%10 xicddgaaliT | %5 die ddgaalT | %1 xie dulgaalit dgunall t
-2,62 -2,97 -3,68 -3,54 Intercent
-3,22 -3,58 -4,32 -4,02 Trend and
Intercent
-1,60 -1,95 -2,65 -3,62 None

.(08) «(07) «(06) @adal) cilily Ao alaic¥l ddlal) slas) (ha : jdaal)

dad ol L3l int duejl) Al (0) (gsisall 2 ADF lial zil Jia g2 09 &) Joandl DA (e

abli 3sag cIntercent ahald s dales dic %105 %5 Lisine (i ic Adganlit dad o il dgunallt
«None .le slaily adald (g dalaa 2ic %105 %55 %1 (55 2icy «Trend and Intercent ale olalg
o A Hy bl G il sy el Abdad) (5Sa ae e a3l Hy Gjieal) G jil) i el
Prob Guh oo abudull i) 5lasl (K WS i it Zgaojll Alalal) 6l cdiaill dulad) il e
5ass cIntercent adald yga ) LA Claleal) die int Luie3l) Aulull Prob o Jaadl s ¢yl Ll
0,019650,0142 5 3 ((None ale slaily abali (50 Trend and Intercent ale slaly alals

dnjpall Lo il iy Jilige %105 %5 Lisine (gsina (o S (9 o) Galal) i Jisil) e 0,0008
Jin e Al (g5 Yy ¢(0) (gsiunal i (RSL) Syfiana It dsal) Al sy il dpumdll L
.Basgl)

t Gl Janll b dbicia 43l ¢(0) (gsiwall xie PP ladl int diajl) dndud) bl dulys Ll

(0) Sgiwall sic int dia3l) duloll PP Lis) il 110 a8, Jgaad

%10 dicddgaaliT | %5 xic ddgaaliT | %1 die dudgaalit dguaall t
-2,62 -2,97 - 3,69 -3,42 Intercent
- 3,22 -3,58 -4,32 -3,89 Trend and
Intercent
-1,60 -1,95 -2,65 -3,52 None

.(08) «(07) «(06) @adal) clily Ao alaic¥l ddlal) slas) (i : jdaal)
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Lad ol Ll int i)l Alulid (0) (sl 2ic PP jlas) mils ey 531 10 a8y Jsaad) DA (1
35as cIntercent adali ygag daleall 2ic %105 %5 disies (g5iume vic Llgaallt Ao (o S8 L gunallt
ple olaily adald (90 dalea 2ic %109 %55 %1 (s5iue 2icg Trend and Intercent sle slaly Lald
Hy abad) dacajdll diiip daiedll Al oS are e patt Al Hy dpdall duzajdll (i) @iy (None
oo Al il Hlad) oKe LS B Nt degl) Alalid) il cdpiadl dudud) il e pan )
bl gag) LA Claleal) die int Luie3l) Aulull Prob ¢ Jaadl s cdgiell duludl Prob 50k
0,0187 = a& ((None ale slaily akald (53 (Trend and Intercent ale slaily alald 3550 <Intercent
obs e %105 %35 Lisins g5 3o il (10 a8y Gald) o sl e 0,001050,0262
533 Yy ¢(0) (gginsall die (SLu) Byins Nt diajl) dbdid) by Al daajdll iy 4o jtall dana dll
Bangll i e dlull)

t A0 Jeaal) 3 Alicia 4ailisd ((0) ggial)l 2ic KPSS jlaal int duiasl) dulod) )yl duly L

(0) Syiwall sic int diajl) duludl KPSS jLid guilii 111 a8 Jgand

Ao dajall dadll | vie daall dadl | e daall dadl) LM- Stat
%10 %5 %1
0.347000 0,463000 0,739000 0,456703 Intercent
0,119000 0,146000 0,216000 0,1113999 | Trend and
Intercent

(07) «(06) Gadall clibs Ao slaieWl Adlal) dae) (e @ jsadl)

LM 2ad o) Jaadl (Mg diielll ddidl (0) (gsiasal) 2ic KPSS il il i 2 11 a8 Jsaadl Pha o
Trend ale sladly adald dgags daleal) 2ic %105 %55 %1 disins (g5iume die dajall dad o S8l Lgundl)
Ljhall Lo il Jaas elliyg cIntercent adalé dgag dalas dic %55 %1 Ligiaa (g5iue 2icy c@nd Intercent
o)l dludl bl pae Je et Sl Hp dbad) dusajdll md g Al dlulull S e jat Al Hy
Sansll ds e (g5iat Yy ¢(0) sgiual) die (SLu) B M dunail) dlulil) by

Laday «(fginnall (B Lajhin) & Aliciag diblgia int Liajll Al KPSS g PP ADF jLid) milis ciela
oo oall AN Hp ddiad) duaa @) J sy duiajl) dbedaad) O g8 pie (Ao il Al Hy aaad) duzap () W
o aii Hy Ljdall Luajdl) Jod Wi KPSS jLid) b Ll PP g ADF jLad) b cdaiajl) dudad) )il
Adeal) Al cdiajl) dedead) Lt ase Ao gali ) Hy dbad) dadajdll (g duiajl) ddeadaad) O 98
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ARDL Ashlial) duiajl) cgadll SIA jlaaiy) 7 igal aladid Japd U giag Liajl

retiall eUay) 8,38 apaas ¢ SUY & al)

(ARDL dejgall cla¥) el 31 jlasil) Zuagia aladiuly JS$Auhll z3gail Al eUady) 8y Lidy
Joeand) Gaad () 5 sasly elhay) 5580 M=f(int) 8 (il z35ail) lslen 038 (2 AIC jlune Jaxios
) (AN B mage oo LS ¢ i) ol 858 hay (53 3l Lo
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Akaike Information Criteria
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((ARDL) ¢ 35a3) Lilli Akaike jlsa Wass 1 el slay) ciyid 112 b Jgaal

z sl

Bliaal) el sUal ciib

(4 :4)

(7-2) ad) J<il) il Ao sldieYl Adlal) dlae) Ga :jaall

o) «(ARDL) z3sal Lilils Akaike jlua lasas ) tiall cldaiy) cilid Jian (31 12 68 Jsaall (e Jaadls
zisaill oadi dal e 12y M=f(int) 5 Jidially JSS auhall z3gail (454) 2 plaad) SHiad) oUail) 558
Clyaiad dishll Ja¥) Glabeall e Jgeasll CAIC L Aoy caaaas Sl Bl ey 55 vie (S dujall
o ieS adal) sl (e s (e paieS adad) 58 e b Aladlly daadl)

(T gl jpadi tEJA g al

sangll ia cbladl =il Cavs dajall (uit die $ie Cand Al Gyl Aia)l Judladl il Ly Ladey
d(0) Csiusall ic Byise int Liajl) Ay (1) ¥ @A vie Bise My duail) Aldidl o Laag aa
die Al 7 35a8 i ety ARDL dilaliall 4iie)ll il I Jaaiy) z3gat g8 oDl z3saill il
t Ml Jsaall b Jaen « ARDL (454)z3saill (b dbiciall Jbial) oUadyl 878

.ARDL(4;4) Zasall) il milii 113 a.é) Jgaad)

Variable Coefficient Std. Error t-Statistic Prob.*
MS(-1) 1.517057 0.193014 7.859818 0.0000
MS(-2) -1.024241 0.323319 -3.167893 0.0064
MS(-3) 0.978411 0.343927 2.844824 0.0123
MS(-4) -0.494972 0.225850 -2.191599 0.0446
INT -135.3632 77.33420 -1.750366 0.1005
INT(-1) 65.44846 80.15075 0.816567 0.4270
INT(-2) -46.77056 81.96297 -0.570630 0.5767
INT(-3) -15.53412 70.36368 -0.220769 0.8282
INT(-4) 149.1865 68.09608 2.190824 0.0447
C 2703.470 1467.771 1.841888 0.0853
R-squared 0.991037 Mean dependent var 45116.68
Adjusted R-squared 0.985659 S.D. dependent var 25857.84
S.E. of regression 3096.577 Akaike info criterion 19.20316
Sum squared resid 1.44E+08 Schwarz criterion 19.69071
Log likelihood -230.0395 Hannan-Quinn criter. 19.33838
F-statistic 184.2804 Durbin-Watson stat 2.180069
Prob(F-statistic) 0.000000

A2 a8 Gald) clily o alaieYl AUl sae) (e jaal)
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Giela WS 5pakall g yall IS o) aadl (ARDL(4:4) z3sad it il ey 63 13 a8y Joaall Dla o
of Laadl LS (2018-1990 55l s yilall & i) (e o 33l e il adll o Jul dgins
Jicy W ) a8 Alalad) clyailly LN (e %99 o 6T (R=99%) %99 (g5l “ sl Jalas
dlly dint B2 e & iy 3 (Jall) (guuill puiall 8 dealsl) il byuis Mg sl page
D On S Bl dllia o i Les comliany ilaa (e daging Ly tadd) aa ) aasi %15 855kall dskssall
sase Bl (535 Cus clas Dagh Aupauds 838 4l 3gaill gz agaill g Baga o Ja Laa cdlill ey 525Ul
el 320l yrasg cBaaly 8 ¢ tavall BN jrag il IO ¢ avall a8l aje g cBanly 51k ¢ tavall aaill
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Null Hypothesis: MS has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.795466 0.9921
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: MS has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.663307 0.9890
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: MS is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.643454
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: MS has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.534068 0.3107
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: MS has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.513573 0.3196
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334

*MacKinnon (1996) one-sided p-values.

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

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.146731
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: MS has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 3.288183 0.9994
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: MS has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 2.894988 0.9984
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: INT has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.541277 0.0142
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: INT has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.421532 0.0187
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: INT is stationary
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.456703
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000

10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: INT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.023816 0.0196
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: INT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.888941 0.0262
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: INT is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.111399
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000

10% level 0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: INT has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.625199 0.0008
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: INT has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.521522 0.0010
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(MS) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.857584 0.0071
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(MS) has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.708450 0.0098
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(MS) is stationary
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.304260
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: D(MS) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.061633 0.0190
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(MS) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.799710 0.0323
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(MS) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.150708
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000

10% level 0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: D(MS) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.080060 0.2457
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(MS) has a unit root
Exogenous: None
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.133332 0.0029
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571

*MacKinnon (1996) one-sided p-values.
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Dependent Variable: MS

Method: ARDL

Date: 06/02/20 Time: 19:57

Sample (adjusted): 1994 2018

Included observations: 25 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): INT
Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(4, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
MS(-1) 1.517057 0.193014 7.859818 0.0000
MS(-2) -1.024241 0.323319 -3.167893 0.0064
MS(-3) 0.978411 0.343927 2.844824 0.0123
MS(-4) -0.494972 0.225850 -2.191599 0.0446
INT -135.3632 77.33420 -1.750366 0.1005
INT(-1) 65.44846 80.15075 0.816567 0.4270
INT(-2) -46.77056 81.96297 -0.570630 0.5767
INT(-3) -15.53412 70.36368 -0.220769 0.8282
INT(-4) 149.1865 68.09608 2.190824 0.0447
C 2703.470 1467.771 1.841888 0.0853
R-squared 0.991037 Mean dependent var 45116.68
Adjusted R-squared 0.985659 S.D. dependent var 25857.84
S.E. of regression 3096.577 Akaike info criterion 19.20316
Sum squared resid 1.44E+08 Schwarz criterion 19.69071
Log likelihood -230.0395 Hannan-Quinn criter. 19.33838
F-statistic 184.2804 Durbin-Watson stat 2.180069
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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:(Breusch-Godfrey Serial Correlation LM Test) J4id) —

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.473224 Prob. F(2,13) 0.6333
Obs*R-squared 1.696576 Prob. Chi-Square(2) 0.4281

:(Heteroskedasticity Test: ARCH) Jkdd) —

Heteroskedasticity Test: ARCH

F-statistic 0.895005 Prob. F(1,22) 0.3544
Obs*R-squared 0.938201 Prob. Chi-Square(1) 0.3327

irhall gl LEA)

Series: Residuals
Sample 1994 2018
Observations 25

44 Mean 1.02e-11
Median -157.8420
3 Maximum 5818.776
Minimum -4714.989
Std. Dev. 2448.059
24 Skewness  0.079678
Kurtosis 2.831548
1
Jarque-Bera  0.056011
0 Probability 0.972383

-4000 -2000 o] 2000 4000 6000
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 1.598664 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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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(MS(-1)) 0.540802 0.171886 3.146291 0.0067
D(MS(-2)) -0.483439 0.186002 -2.599112 0.0201
D(MS(-3)) 0.494972 0.174568 2.835407 0.0125

D(INT) -135.3632 61.86671 -2.187981 0.0449
D(INT(-1)) -86.88181 70.83303 -1.226572 0.2389
D(INT(-2)) -133.6524 66.82715 -1.999971 0.0639
D(INT(-3)) -149.1865 60.51980 -2.465085 0.0263

CointEq(-1)* -0.023745 0.010185 -2.331407 0.0341

EC = MS - (714.5654*INT + 113855.9593)
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