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Abstract

The purposes of the research were to 1) To study the long-term relationship
between interest rates, inflation, oil prices and economic growth. 2) To analyze the impact of
interest rates on investment. 3) To analyze the impact of interest rates on consumption. And
4) To use the two-stage least squares regression analysis tool to handle endogeneity
problems. Conduct research using the Econometric Analysis method to study the relationship
and impact of interest rates on investment and consumption. Using Cointegration analysis
with Simultaneous equations model (SEM) and Two-stage least squares regression model
(2SLS) analysis. Data used in the analysis include interest rates, inflation rates, oil prices,
investment, consumption, and GDP growth from 1999 to 2022.

The result of the study were as follows: 1) In the long run, interest rates are
related to inflation, oil prices and GDP growth. That is, interest rates vary in line with inflation
and GDP growth, but inversely with oil prices. 2) The impact of interest rates on investment
found that the increase in interest rates in the past year had a negative relationship with
investment, but the inflation rate in the past 2 years had a positive relationship with
investment, and economic growth also had a positive relationship with investment. 3) The
effect of interest rates on consumption found that interest rates have a positive relationship
with consumption, and difference in inflation rates have a positive relationship with
consumption. Difference in oil prices had a negative relationship with consumption. 4) The
results of using 2SLS to manage the endogeneity problem show that the interest rate
estimates are a very good proxy for the long-term relationship.

Keywords: Interest Rate, Investment, Consumption, Simultaneous Equations Model (SEM),

Two-Stage Least Squares (2SLS)
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sefusI Sammenide Aundng uaznsninaziueuAg

N1389YU M8 189180 0enTUR oTAMAuNSNgsneq luseuTnd nsasylu
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fiauduiusiuainnunainndeu (error term) 33azvilwnisussunaailagds Ordinary Least
Squares (OLS) laiflunans (biased) wagldasnndas (inconsistent) 3s@asld Two-stage least
squares: 2SLS wWhundan15teynn Endogeneity
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Fre35n5iTgiuuuTiastaunsAsdies (Simultaneous equations model: SEM) wazn1s
Anseinuuassnisannesfdaesiiosfignaestumeu (Two-stage least squares: 25LS)

9UsLaIAN13IY
1. defnwmnuduiudsseremsenindnsnenie Buile sanisiu uwas GDP growth
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nelu (Endogeneity)
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817 (Cointegration) lag3gn1siasieviuuusiassaunisiieiias (Simultaneous equations
model: SEM) uagn1sdiasgiuuusiansnisnnnesrdsanstosiianaestunou (Two-stage least
squares: 25LS) Fagafildlunstinsgiidutoyaounsuag (Time series data) uuuse® faudd
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Inves = f(R, INF, GDP growth)
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2) fulsdase (Independent variables) liur shsnenides shsuiuile wavnns
Wi AUlIMIAATENa
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PENUUVANNTTIIUIY 3 aumsifioasunennuduiugseninesauds Ao aumsi 1 Sasmenide (R)
Hunadnsandautsnteuen Iiud Suile (INF) uagsianisiu (OILPRICE) uaznisinsaiivlana
\5¥gN (GDP growth) Aunsh 2 N135899]4 (INVES) Junadnsansnsnende (R), NMsLasAULe
malAsygia (GDP) uarRuiledounds(NF(-2) uazauns 3 nmsuslaa (CONS) Wunadnsansmsn
penide (R) Mswasuuasiuile (D_INF) wazsIAy (D_OILPRICE)

4.3 Wuud1aes 25LS (Two-Stage Least Squares) Ha3deldinaila Two-Stage Least
Squares (2SLS) Iumsﬁsvmm@haums dlosnlusuusassaunmsiendes (SEM) fuusdaszun
mmaummauwuﬁﬂumﬂmmmaau (endogeneity) mmwﬂwmaﬂiummmwlmm@mmamm
oy Sldnaieds 25Ls Wunteuidaymisnanily 2 fumeu Ao Tuneuil 1 Uiummmmuﬂimu
Jaym endogeneity (W R) fesudsiniesdlofildduiusiuaammndou wazduneud 2 MWeitls
MntupouusnuluElMInSnLEIT ST IENsASIER OLS

5. MATIENteya

5.1 mInsivasuauandvesdeoya {I3evin1snsirdeunuaulivestoyaly
Josdu Iaun asreaeud@aund (Outliers) nyIaeUALsiallosesdoyaeynTUNA M5I9EOU
mmﬁwm%ga (Stationarity) Ineld Augmented Dickey-Fuller Test (ADF Test)

5.2 N1SNAFDUAIUFUNUS S38ze17 ldn15nadeu Cointegration ®IANUIN
HAnuduiussyereniseninaiuys Aanansasiiunisadeaunissiniulaegnamnya

5.3 N33y juuuuanns (Model Specification ATl vsznaudsannis 3
AUNIINAN

dunnsit 1: msfmundnseenides (R) R = fINF, OILPRICE,GDP)

aunnsil 2: M3aamu (LOGINVES) LOG(NVES) = f(R3_HAT, INF(-2), GDP)

aunsit 3: n15u3lna (D\ CONS) D\ CONS = f(R3_HAT, D_INF, D_OILPRICE)

5.4 mMsUsvanarlagld Two-Stage Least Squares (2SLS)ilasan faudssns
ponibe (R) Uingegluvasanns uazduuliindu endogenous variable fatiu 341435 251
WioUsvanaluudazauns feil

Fupeudl 1 msadredUssananes R HAT Wiudsiadesile Ioud INF, GDP uaw
OILPRICE daidufanusniousnd ldduius fuainainind ouvesaunisnisasmunaznisuilan
fufiunsUszanaAIves R fen1sanaes (regression) wdanenild (R3_ hat) sunuluaunisdaly

Fupeuil 2 MsunuAarUsTINaEINIUEN 1 R3_ hat gl luaunisii 2 uas
3 UszanuAaunisene OLS wielilaAussannuenansenuved R, INF, GDP, wag OILPRICE e
NMsaULarNIsUIlaa

5.5 nsUsziliuauninvasluna #191501A76199 Lawn R-squared, Adjusted R-
squared, Standard Error, Durbin-Watson uagn J-statistic ilensiaaeuinasasfiondlufitymwily
\WeadA waznan1sUszanaA kil multicollinearity 5o autocorrelation
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#3UNan15Y
1. AN IATIETANUFUNUSTLEZ1ITENIN0MIIABN0Y WU 51A11UNY way GDP

v 6 a

growth wui1 ensaenlsdinuduiusiutuie s1a1Udu wey GDP growth lagdnsinenileay
AAuduiusuuulUsHunuAURUINe wag GDP growth kRazlUsNARUAUTIATUITU Nanfe a1

2 =

Suifloway GDP growth getu Snarmendefiargeiude lumandudu Sraasfugstuasdamalif
Snsnenioanas

2. samTnTesiHansEuTessaTnendefemsamu nud mafiuturessannends
YosUiHmuniinmduiudidauiunsamy uisnsduie 2 Uihuandanuduiudideuintuns
awu uazmssidvTimaasugRaiiinnuduiudidauindumsasuse flumsisi 1

ATl 1 mamﬁmiwﬁmaﬂiwwmé’mmaﬂLﬁﬂ@iaﬂﬁiamu
Dependent Variable: LOG(INVES)

Method: Two-Stage Least Squares

Sample (adjusted): 2002 2022

Included observations: 21 after adjustments

Convergence achieved after 59 iterations

Instrument specification: INF OILPRICE

Constant added to instrument list

Lagged dependent variable & regressors added to instrument list

Variable Coefficient Std. Error t-Statistic Prob.

C 3.861404 0.431054 8.958061 0.0000
R3 HAT -0.009885 0.004366 -2.264283 0.0378
INF(-2) 0.017444 0.005206 3.350596 0.0041
GDP 0.020580 0.008427 2.441984 0.0266
AR(1) 0.580941 0.218950 2.653307 0.0174
R-squared 0.854893 Mean dependent var 5.107770
Adjusted R-squared 0.818616 S.D. dependent var 0.214342
S.E. of regression 0.091287 Sum squared resid 0.133333
Durbin-Watson stat 1.799520 J-statistic 4.667795
Instrument rank 7 Prob(J-statistic) 0.096917
Inverted AR Roots .58

PNANST 1 WU R3_HAT (Sasmenibaunudrannisel) ferdudszans -0.009885
wazdifuddynaada (p = 0.0378) Uedn é’mmaﬂLﬁya‘ﬁ'Lﬁmﬁuﬁwaﬁﬂﬁmsamuamm D814l
Sodndey INF(2) (Sasidwile lag 2 3) Sedudsyans 0.01744 (p = 0.0041) F8ms1duiielusiin
finauandemsasu Ssenaagiiounisainnisaiuieussgslalunsamuriunatssafidiindu GO

fir1duUszdns 0.02058 (p = 0.0266) waasliiuinde GDP WnTW N1 uATiLwIl AL
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ogaflfudAny AR(1) duUseds 0.5809 uanedn msawuilauduiusiuaivesieduain
(BNEULLUUNY)

AUTTaULVDILULAA WU R-squared = 0.8549 wuud luinaaIu1sassuigalIy
LLiJsiJsausuaﬂﬂﬁamulﬁﬁﬂ 85.5% Durbin-Watson = 1.80 %1818 vLiJ'ﬁﬁz:yM’]ﬁ'm autocorrelation
ua Prob(J-statistic) = 0.0969 Maneda vewsuld uanyildfidemiedesioliivanga

3. wan133LAIERHaNsENUYeIsAsInentd oren1suilan wuln snsinenide
flauduiudiBauaindunsuilan wazniswdsunlaswessnsduiledinuduiusidauiniunis
Wlnade drunmswasunamessiningiu Senuduiudidauiunsuslan fdunansed 2

A9197t 2 nemsTeTsiRansynuvesdnTnenidesensuilan
Dependent Variable: D CONS

Method: Two-Stage Least Squares

Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Convergence achieved after 8 iterations

Instrument specification: GDP OILPRICE

Constant added to instrument Llist

Lagged dependent variable & regressors added to instrument list

Variable Coefficient Std. Error t-Statistic Prob.

C -712038.0 196712.8 -3.619683 0.0021
R3 HAT 20279.87 5054.730 4.012057 0.0009
D_INF 211478.4 27269.51 7.755122 0.0000
D_OILPRICE -4458.191 2154.961 -2.068803 0.0541
AR(1) 0.445070 0.220736 2.016305 0.0599
R-squared 0.871472 Mean dependent var 306220.2
Adjusted R-squared 0.841231 S.D. dependent var 232294.4
S.E. of regression 92559.77 Sum squared resid 1.46E+11
Durbin-Watson stat 1.863403 J-statistic 0.023346
Instrument rank 7 Prob(J-statistic) 0.988395
Inverted AR Roots 45

INA15199 2 WU R3_HAT danduusedns 20279.87 waviivodfyn1ads (p =
0.0009) Usd 31 §nsrnenid o vt ud udnavilinisuslae ud uogreded iy D_INF
(mswasuudasiuile) firdudszans 211478.4 (p = 0.0000) 331 SasSuitefiiatuiinarili
nsuslamiiutuegeditfod1fayann D OILPRICE fleduuszans -4458.191 (p = 0.0541) AR(1) =
0.445 UIUBNDIANYULANITUNAIUVBINGANIIUNITUTIOA
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aNT50uzYe9luLAa WUl R-squared = 0.8715 nu1eds lunaaIuisassuienis
WA suwlatveanisuslaaldde 87.1% Durbin-Watson = 1.86 nunede lufdaymnns e
autocorrelation uag Prob (J-statistic) = 0.988 vinefi iA3esiiowmmngansn

4. nan15Mias oaflowuu Two-Stage Least Squares (25LS) @n§udnnisteymn
aruduiusnely (Endogeneity) WUt euduiusseninaiuUsene fanufeadesdetuuayiu
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