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1. Unit root tests

Table S1. ADF unit root test results

Model: Intercept Model: Trend & Intercept
. Level First difference Result Level First difference Result
Variables

ADF test P-value Lag(s) ADF test P-value Lag(s) ADF test P-value Lag(s) ADF test P-value Lag(s)

statistics statistics statistics statistics
[nbist100 -2.34 0.16 0 -14.97 0.00 0 1 (1)** -3.00 0.14 0 -15.03 0.00 0 | (1)**
Inbpkm2 -3.32 0.02 2 -1531  0.00 1 1(0)* -2.94 0.15 2 -1544  0.00 1 I (1)**
Incpi 1.68 1.00 1 -10.67  0.00 0 1 (1)** -0.18 0.99 1 -10.85 0.00 0 | (1)**
Inrealgdp -0.80 0.82 13 -2.53 0.11 14 1 (2)** -2.11 0.53 13 -2.56 0.30 14 | (2)**
growthrate -3.67 0.01 13 -3.99 0.00 14 1 (0)** -3.57 0.03 13 -3.97 0.01 14 1 (0)*
[nhomeownershiprate —2.60 0.09 12 -0.15 0.94 10 | (2)** -2.84 0.18 12 0.49 1.00 10 1 (2)**
[nhouseholddebttogdp -3.45 0.01 12 -2.10 0.25 11 1 (0)* -4.03 0.01 13 -2.18 0.50 11 1 (0)**
Inipi -1.00 0.75 2 -17.15  0.00 1 1 (1)** -2.34 0.41 2 -17.12  0.00 1 1 (1)**
Inpricetorent -3.48 0.01 1 -4.01 0.00 0 1 (0)** —4.44 0.00 1 -5.13 0.00 0 1 (0)**
Inrealconstructioncosts —1.66 0.45 1 -9.43 0.00 0 I (1)** -1.67 0.76 1 -9.44 0.00 0 1 (1)**
Inrealgoldtry -047 0.89 2 -10.45 0.00 1 I (1)** =274 0.22 1 -1044  0.00 1 1 (1)**
Inrealgrossminimum- =214 0.23 0 -15.04 0.00 0 I (1)** -3.23 0.08 0 -15.05 0.00 0 1 (1)**
wage
Inrealhpi -1.77 0.39 3 -3.52 0.01 2 I (1)** -1.78 0.71 3 -3.51 0.04 2 1 (1)*
Inrealrent -2.65 0.08 3 -3.59 0.01 2 I (1)** -2.53 0.31 3 -3.84 0.02 2 1 (1)*
Inrealusdtry -2.43 0.14 2 -10.69  0.00 1 | (1)** -2.45 0.35 2 -11.09 0.00 1 1 (1)**
[nunemployment -2.36 0.16 4 -4.91 0.00 3 I (1)** -2.90 0.17 4 -4.92 0.00 3 1 (1)**
creditgrowthrate -11.25 0.00 0 -10.22  0.00 5 I (0)** -11.22  0.00 0 -10.21  0.00 5 | (0)**
Inrealcreditvolume -0.70 0.84 3 -5.71 0.00 2 | (1)** -1.28 0.89 3 -5.71 0.00 2 I (1)**
Inpricetoincome -4.30 0.00 3 -7.14 0.00 6 | (0)** -5.88 0.00 3 -6.87 0.00 6 | (0)**
lnxmgyo -3.17 0.02 0 -13.37 0.00 0 1 (0)* 291 0.16 0 -13.44  0.00 0 | (1)**
Inyouthunemployment -1.29 0.63 13 -3.61 0.01 14 | (1)** -1.22 0.90 13 -3.60 0.03 14 | (1)**
mir -5.31 0.00 2 -9.42 0.00 1 | (0)** -4.80 0.00 2 -9.74 0.00 1 | (0)**
Model Intercept Trend & Intercept
Level of significance 10% 5% 1% 10% 5% 1%
Critical values Level -2.57 -2.88 -3.46 Level -3.14 -3.43 -4.00

First dif- -2.57 -2.88 -3.46 First dif- -3.14 -3.43 -4.00

ference ference

Note: The null hypothesis is the existence of unit root that concludes the series are random walk for ADF test. In the tables, superscripts **, * denote the
rejection of the null hypothesis at 1%, and 5% significance levels, respectively. ADF critical values are due to MacKinnon (1996). Three lag selection informa-
tion criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC), and
Hannan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.
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Table S2. Phillips-Perron unit root test results

Model: Intercept Model: Trend & Intercept
Level First difference Result Level First difference Result
Variables PP test P-value Band- PP test P-value Band- PP test sta- P-value Band- PP test P-value Band-
statis- width  statis- width tistics width  statis- width
tics tics tics

Inbist100 -236 0.16 1 -1495 0.00 2 () -3.00 0.13 2 -15.03  0.00 1 | (1)**
Inbpkm?2 -4.13 0.00 5 -28.40 0.00 11 1 (0)** -4.95 0.00 6 -32.26  0.00 14 | (0)**
Incpi 1.67 1.00 2 -10.70  0.00 1 1 (1)** 0.18 1.00 2 -10.72  0.00 4 I (1)**
Inrealgdp -144  0.56 3 -3.61 0.01 47 1 (1)** -2.40 0.38 3 -3.63 0.03 46 | (1)*
growthrate -3.04 0.03 21 -3.68 0.01 57 1 (0)* -3.01 0.13 21 -3.64 0.03 57 1 (1)**
[nhomeownershiprate  —1.31 0.63 9 -5.83 0.00 7 (1) -243 0.36 9 -5.69  0.00 8 I (1)**
[nhouseholddebttogdp -7.44 0.00 9 -2.55 0.10 5 1 (0 -3.12 0.10 8 -4.02 0.01 5 1 (1)*
[nipi -0.91 0.78 9 -39.22 0.00 5 | (T)** -8.98 0.00 9 -39.19 0.00 5 | (0)**
Inpricetorent -2.82 0.06 10 -4.01 0.00 0 1 (1)* -3.49 0.04 9 -5.07  0.00 3 I (0)*
Inrealconstructioncosts —1.51 0.53 5 -9.50 0.00 5 | (1)** -1.50 0.83 4 -9.51 0.00 5 1 (1)**
[nrealgoldtry -0.34 0.92 2 -11.47 0.00 6 I (1)** -2.65 0.26 1 -11.44 0.00 6 1 (1)**
[nrealgrossminimum- ~ -2.12 0.24 5 -15.04 0.00 5 (1) -3.27 0.07 6 -15.06 0.00 5 (1)
wage
Inrealhpi -1.31 0.63 10 -7.88  0.00 8 I (1)** -1.33 0.88 10 -7.87  0.00 8 I (1)**
Inrealrent -1.96 0.30 10 -7.56 0.00 8 I (1)** -1.69 0.75 10 -7.96 0.00 8 I (1)**
Inrealusdtry —2.45 0.13 0 -9.67  0.00 6 (1) -243 0.36 4 -9.77  0.00 8 I (1)**
[nunemployment -2.05 0.27 8 -9.75 0.00 7 (1) -2.32 0.42 8 -9.73 0.00 7 (1)
creditgrowthrate -11.82 0.00 7 -60.49 0.00 31 1 (0)** -11.79 0.00 7 -63.48 0.00 32 1 (0)**
Inrealcreditvolume -0.35 0.91 8 -11.53  0.00 6 | (1)* -1.58 0.80 8 -11.50 0.00 6 I (1)**
Inpricetoincome -4.03 0.00 8 -4.95 0.00 19 1 (0)** -4.98 0.00 5 -5.20  0.00 19 1 (0)**
Inxmgyo -3.18  0.02 5 -13.49 0.00 5 1 (0)* -3.06 0.12 5 -13.49 0.00 4 (1)
Inyouthunemployment  -1.12  0.71 0 -3.20 0.02 43 (1) -1.78 0.71 1 -3.12  0.10 43 | (2)**
mir -3.76 0.00 3 -8.86 0.00 8 | (0)** -3.31 0.07 3 -8.92 0.00 10 I (T)**
Model Intercept Trend & Intercept
Level of significance 10% 5% 1% 10% 5% 1%
Critical values Level -2.57 -2.88 -3.46 Level -3.14 -3.43 -4.00

First dif- -2.57 -2.88 -3.46 First difference -3.14 -343 —4.00

ference

Note: The null hypothesis is the existence of unit root that concludes the series are stationary for PP test. In the tables, superscripts **, * denote the rejection
of the null hypothesis at 1%, and 5% significance levels, respectively. PP critical values are due to Phillips and Perron (1988). Three lag selection information
criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC), and Han-
nan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.

Table S3. KPSS unit root test results

Model: Intercept Model: Trend & Intercept
. Level First difference Result Level First difference Result
Variables
IMtest  ponawidth M ST Bandwidtn M test o dwidth ™M St g dwidth
statistics statistics statistics statistics
Inbist100 1.57 11 0.19 1 1 (1)** 0.22 10 0.05 1 | (1)**
Inbpkm2 0.88 10 0.21 23 I (1)** 023 10 0.06 26 1 (1)**
Incpi 1.79 11 0.40 4 1 (1)** 0.23 11 0.19 2 | (2)**
Inrealgdp 1.76 11 0.14 2 I ()**  0.09 11 0.07 3 1 (0)**
growthrate 0.13 6 0.06 28 1 (0)**  0.07 6 0.06 28 | (0)**
[nhomeownershiprate 0.74 11 0.22 9 1 (1)** 0.22 11 0.08 9 I (1)**
[nhouseholddebttogdp 1.29 11 1.35 10 | (2)** 0.42 11 0.15 9 | (2)**
[nipi 1.74 11 0.04 9 1 (1)** 0.12 10 0.04 9 | (0)**
Inpricetorent 0.38 11 1.03 10 1 (0)** 038 11 0.30 10 | (2)**
Inrealconstructioncosts 0.23 11 0.14 4 1 (0)** 0.24 11 0.07 4 | (T)**
[nrealgoldtry 1.61 11 0.09 2 1 (1)** 0.20 11 0.08 2 I (1)**
[nrealgrossminimumwage 1.51 11 0.10 5 1 (1)** 0.09 10 0.06 5 | (0)**
Inrealhpi 0.32 11 0.18 10 1 (0)** 031 11 0.17 10 | (2)**
Inrealrent 0.14 11 0.30 10 1 (0)** 0.12 11 0.14 10 | (0)**



End of Table S3

Model: Intercept Model: Trend & Intercept
. Level First difference Result Level First difference Result
Variables

M test  pandwidth M S Bandwidth IMtest o ndwidth ™M St g dwidth

statistics statistics statistics statistics
Inrealusdtry 043 11 0.54 1 1(0)** 043 1 0.04 5 1 (1)**
[nunemployment 0.48 11 0.07 8 1 (1)** 0.13 11 0.06 8 | (0)**
creditgrowthrate 0.28 8 0.16 48 1 (0)** 028 8 0.14 49 | (1)**
Inrealcreditvolume 1.77 11 0.28 8 1 (1)** 0.20 11 0.28 8 | (2)**
Inpricetoincome 0.30 10 0.62 8 | (0)** 0.21 10 0.17 8 | (2)**
[nxmgyo 0.84 11 0.19 5 1 (1)** 0.12 11 0.07 5 | (0)**
[nyouthunemployment 0.15 11 0.11 1 1 (0)** 0.15 11 0.05 2 | (1)**
mir 0.89 10 0.35 3 1 (1)** 033 10 0.09 1 | (1)**
Model Intercept Trend & Intercept
Level of significance 10% 5% 1% 10% 5% 1%
Critical values 0.35 0.44 0.74 0.12 0.15 0.22

Note: The null hypothesis is the series have no unit root that concludes the series are non-stationary for KPSS test. In the tables, superscripts **, * denote
the rejection of the null hypothesis at 1%, and 5% significance levels, respectively. KPSS critical values from Kwiatkowski et al. (1992). Three lag selection
information criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC),
and Hannan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.

Table S4. DF-GLS unit root test results

Model: Intercept Model: Trend & Intercept
. Level First difference Result Level First difference Result
Variables
DF-GLS test Lag(s) DF-GLS test Lag(s) DF-GLS test Lag(s) DF-GLS test Lag(s)
statistics statistics statistics statistics
Inbist100 0.81 0 -8.01 1 | (1)** -1.49 0 -14.73 0 I (1)**
Inbpkm?2 -1.00 2 -0.17 9 | (2)** -1.88 2 -1.86 9 | (2)**
Incpi 4.06 3 -2.63 2 | (0)** -0.84 1 -4.04 2 | (1)**
Inrealgdp 2.10 13 -2.18 14 I (0)* -1.60 13 -2.43 14 | (2)**
growthrate -3.67 13 -3.64 14 | (0)** -3.69 13 -3.64 14 | (0)**
[nhomeownershiprate -2.63 11 -0.97 10 | (0)** -3.17 11 -0.48 10 1 (0)*
Inhouseholddebttogdp -0.31 14 -2.33 11 | (1)** -1.78 14 -2.39 11 | (2)**
Inipi 135 2 -0.29 11 | (2)** -2.35 2 -2.23 11 | (2)**
[npricetorent -0.40 1 -2.09 1 I (1)* -0.79 1 -2.53 1 | (2)**
[nrealconstructioncosts -1.69 1 -9.21 0 1 (1)** -1.75 1 -9.47 0 | (1)**
Inrealgoldtry 0.40 1 -1.51 5 1 (2)** -2.15 1 -8.63 0 | (1)**
Inrealgrossminimumwage 0.51 0 -2.44 5 I (1)* -1.98 0 -13.62 0 I (1)**
[nrealhpi -1.46 3 -2.91 2 1 (1)** -1.67 3 -3.37 2 1 (1)*
Inrealrent -1.25 3 -2.15 2 I (1)* -1.65 3 -2.78 2 | (2)**
Inrealusdtry -0.55 2 -4.44 2 1 (1)** -0.57 2 -6.89 2 | (1)**
(nunemployment -1.15 4 -3.89 3 I (1)** -2.86 4 -4.76 3 | (1)**
creditgrowthrate -2.60 2 -0.79 10 | (0)** -4.03 2 -15.64 1 1 (0)**
Inrealcreditvolume 1.43 3 -3.28 2 I (1)** -1.16 3 —4.52 2 1 (1)**
Inpricetoincome -0.63 3 -1.02 6 | (2)** -0.75 3 -3.04 6 I (1)*
lnxmgyo 0.01 0 -2.58 4 | (1)** -1.23 0 -12.22 0 1 (1)**
Inyouthunemployment -1.36 13 -2.51 14 1 (1)* -1.41 13 -2.98 14 | (1)*
mir -0.07 2 -9.27 1 | (1)** -1.19 2 -9.39 1 1 (1)**
Model Intercept Trend & Intercept
Level of significance 10% 5% 1% 10% 5% 1%
Critical values Level -1.62 -1.94 -2.58 Level -2.64 -2.93 -3.46
First difference  -1.62 -1.94 -2.58 First difference -2.64 -2.93 -3.46

Note: The null hypothesis is the existence of unit root that concludes the series are random walk for DF-GLS test. In the tables, superscripts **, * denote
the rejection of the null hypothesis at 1%, and 5% significance levels, respectively. The DFGLS for the drift term (u) follows the critical values of MacKinnon
(1996) while the asymptotic distributions for the drift and deterministic trend are obtained from Elliot et al. (1996, Table I, pp. 825). Three lag selection in-
formation criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC),
and Hannan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.



Table S5. ERS point optimal unit root test results

Model: Intercept Model: Trend & Intercept
Variables Level First difference Result Level First difference Result
ERS test statistics  k  ERS test statistics k ERS test statistics  k  ERS test statistics &
Inbist100 111.47 0 0.29 0 I (1)** 22.70 0 0.97 0 (1)
Inbpkm2 14.78 2 0.85 T 1 (1)** 13.59 2 134 1 1(1)**
Incpi 2879.65 1 0.94 0 I (1)** 24.96 1 1.90 0 (1)
Inrealgdp 703.17 13 4.20 14 | (2)* 14.66 13 13.41 14 | (2)**
growthrate 0.26 13 2.09 14 1 (0)** 0.93 13 7.31 14 | (0)**
Inhomeownershiprate 0.06 12 101.45 10 | (0)** 0.27 12 139.10 10 |1 (0)**
Inhouseholddebttogdp 1955.30 12 14.63 11 1 (2)** 3718.41 13 29.73 11 1 (@2)*
Inipi 133.38 2 2.05 1T 1(N)* 12.26 2 2.55 T 1 (1)**
Inpricetorent 96.36 1 2.56 0 I(Nn* 355.58 1 6.46 0 1@
Inrealconstructioncosts 4.07 1 0.30 0 I (1)* 13.26 1 1.05 0 I (1)*
Inrealgoldtry 49.84 2 0.74 T 1(1)** 10.54 1 1.13 T 1(1)**
Inrealgrossminimumwage 62.35 0 0.35 0 I (1)** 13.88 0 1.03 0 I (1)**
Inrealhpi 5.20 3 1.69 2 1 (1)* 15.06 3 4.94 2 1(*
Inrealrent 9.13 3 3.01 2 1 19.24 3 6.70 2 1)
[nrealusdtry 41.75 2 0.29 T 1) 69.80 2 0.60 T 1(1)**
[nunemployment 7.28 4 1.00 3 (1)** 5.23 4 2.99 3 1 (0)*
creditgrowthrate 0.80 0 8.73 5 1(0)** 1.37 0 28.70 5 1(0)**
Inrealcreditvolume 290.55 3 1.26 2 1 (1)** 29.79 3 2.75 2 (1)
[npricetoincome 43.07 3 12.02 6 |(@2)* 12213 3 9.92 6 | (2)**
[nxmgyo 56.30 0 0.42 0 I(1)** 3247 0 1.13 0 I(1)**
[nyouthunemployment 6.52 13 0.04 14 1 (1)** 24.32 13 0.01 14 1 (1)**
mir 80.69 2 0.22 T 1()** 51.26 2 0.79 T 1(1)**
Model Intercept Trend & Intercept
Level of significance 10% 5% 1% 10% 5% 1%
Critical values Level 433 3.17 1.94 Level 6.87 5.65 4.05
First difference  4.33 3.17 1.94 First difference  6.87 5.65 4.05

Note: The null hypothesis is the existence of unit root against the (trend-) stationary alternative for the ERS point optimal test. In the tables, superscripts **, *
denote the rejection of the null hypothesis at 1%, and 5% significance levels, respectively. k denotes the lag length for the HACC corrected long-run variance
using OLS spectral autoregression and it is chosen using Schwarz’ information criteria for each case (with a maximum of 14 lags). The ERS critical values
from Elliott et al. (1996). Stationarity values of the variables were determined according to 5% significance level.

Table S6. Ng-Perron modified unit root test results

Model: Intercept Model: Trend & Intercept
Variables Level First difference Result Level First difference Result
MZa MZt MSB MPT k MZa MZt MSB MPT &k MZa MZt MSB MPT &k MZa MZt MSB  MPT &k

Inbist100 074 086 1.16 8724 0 -6488 -569 0.09 038 1 I(1)** -459 -145 032 1941 0 -100.84 -7.09 0.07 095 0 | (1)**
Inbpkm2 -1.81 -090 0.50 1285 2 -0.01 -001 160 13247 9 |(@** -725 -177 024 1282 2 -0.17 -0.17 103 203.08 9 | (2)**
Incpi 199 641 323 80586 3 -12.68 -251 020 195 2 I(1)* -290 -087 030 2332 1 -2647 -361 014 360 2 |(1)**
Inrealgdp 128 258 201 27769 13 -335 -129 038 731 14 |(Q* -542 -157 029 1658 13 479 -155 032 19.02 14 |(2)**
growthrate -94.16 -6.86 0.07 026 13 -273.32 -11.67 0.00 0.00 14 |(0)** -103.37 -7.19 0.07 0.89 13 -470.86 -153.44 0.00 0.00 14 | (0)**
Inhomeownershiprate -17471 934 005 014 11 -011 -0.13 125 8128 10 I(0)* -5296 -514 0.10 177 11 -070 -039 056 6505 10 I(0)**
Inhouseholddebttogdp 033 047 144 11778 14 -175 -092 0.53 13.87 11 1 (2** -535 -149 028 1659 14 -205 -098 048 4228 11 |(Q**
Inipi 132 163 123 10959 2 048 119 249 35186 11 | (Q** -755 -194 026 1206 2 -020 -027 135 33430 11 |(2)**
Inpricetorent -043 -038 088 3986 1 -878 -204 023 302 1 I(1)* -1.09 -063 057 6421 1 -1228 -247 020 744 1 1(2**
Inrealconstructioncosts -6.83 -171 025 407 1 -8430 -649 008 029 O I()* -699 -177 025 1318 1 -8621 -656 008 106 0 |(1)**
Inrealgoldtry 068 045 066 3218 1 423 -139 033 590 5 I(* -936 -215 023 980 1 -7970 -631 008 116 0 |(1)**
Inrealgrossminimumwage  0.63 054 0.86 4941 0 -637 -178 028 387 5 |(2** -754 -193 026 1212 0 -100.82 -7.10 0.07 091 0 | (1)**
Inrealhpi -526 -158 030 478 3 -1447 -269 019 170 2 I()* -617 -175 028 1477 3 -1850 -3.03 016 499 2 I(1)*
Inrealrent -325 -127 039 753 3 -849 -204 024 297 2 |I(1)* -723 -180 025 1279 3 -1335 -258 019 686 2 |(2)**
Inrealusdtry -0.66 -054 0.82 3407 2 -3169 -397 013 082 2 I()* -1.12 -057 051 5335 2 -7550 -6.14 008 122 2 |(1)**
Inunemployment -344 -106 031 707 4 -1937 -3.11 016 127 3 I(1)* -1683 -289 0.17 548 4 -2934 -381 013 323 3 [|(1)**
creditgrowthrate -11.89 -238 020 228 2 -022 -032 145 10391 10 1(0)* -2431 -349 014 375 2 -15680 -885 006 059 1 [|(0)*
Inrealcreditvolume 1.03 157 152 153.62 3 -1733 -291 017 154 2 |(1)* -3.03 -116 038 2840 3 -2881 -379 013 316 2 |(1)**
Inpricetoincome -0.88 -063 0.72 2583 3 -065 -038 059 2091 6 |(@* -205 -085 041 3551 3 512 -159 031 1775 6 |(2)**
Inxmgyo 004 004 085 4299 0 -914 -213 023 269 4 I(1)* -316 -120 038 2751 0 -9888 -7.01 007 101 0O [(1)**



End of Table S6

Model: Intercept

Model: Trend & Intercept

Variables Level First difference Result Level First difference Result
MZa MZt MSB MPT k MZa MZt MSB MPT &k MZa MZt MSB MPT &k MZa MSB  MPT &k

Inyouthunemployment -379 -122 032 657 13 -555 -1.52 027 483 14 |(2* -390 -128 033 2193 13 -1333 019 7.03 14 | (Q*
mir 007 006 092 4928 2 -11236 -750 0.07 022 1 I(1)* -235 -1.01 043 3567 2 -114.08 007 080 1 [I(1)*
Model Intercept Trend & Intercept
Level of significance MZa MZt MSB MPT MZa MZt MSB MPT
1% -13.80 -2.58 0.17 1.78 -23.80 -3.42 0.143 4.03
5% -8.10 -1.98 0.23 3.17 -17.30 -2.91 0.17 5.48
10% -5.70 -1.62 0.28 445 -14.20 -2.62 0.19 6.67

Note: The null hypothesis is the existence of unit root for the NG-Perron modified unit root test. In the tables, superscripts **, * denote the rejection of the
null hypothesis at 1%, and 5% significance levels, respectively. k denotes the lag length using the GLS-detrended spectral autoregression and it is chosen
using Schwarz' information criteria for each case (with a maximum of 14 lags). The critical values are from Ng and Perron (2001). Stationarity values of the
variables were determined according to 5% significance level.

Table S7a. Zivot-Andrews unit root test results for the intercept model

. Level First difference Result
Variables . ot
Lag(s) A Test statistics Ty Lag(s) A Test statistics Ty

[nbist100 0 04 -3.31 2009M04 0 0.2 -15.34 2006M03 1 (1)**
Inbpkm?2 2 0.9 -3.90 2017M06 1 0.5 -15.52 2011M04 | (0)*
Incpi 4 0.9 -1.74 2017M06 3 0.8 -8.01 2016M12 1 (1)**
Inrealgdp 4 0.5 -3.57 2012M02 4 04 -4.20 2010M03 I (1)*
growthrate 2 0.2 -8.16 2005M09 4 0.6 -10.32 2012M05 1 (0)**
Inhomeownershiprate 4 0.8 -2.04 2016M02 4 0.5 -4.12 2011M02 I (1)*
Inhouseholddebttogdp 3 03 -5.65 2008M11 4 0.2 -5.53 2006M05 1 (0)**
Inipi 2 03 -3.46 2008M04 1 04 -17.76 2009M04 1 (1)**
Inpricetorent 4 0.2 -4.22 2006M07 4 0.3 -4.65 2007M06 | (0)*
Inrealconstructioncosts 4 0.3 -3.58 2008M07 3 0.3 -8.23 2008M07 1 (1)**
Inrealgoldtry 2 0.6 -4.52 2013M04 1 0.5 -11.20 2011M10 | (0)**
Inrealgrossminimumwage 4 0.8 -4.94 2016M03 0 0.8 -15.19 2015M12 1 (0)**
Inrealhpi 3 03 -3.02 2007M08 2 04 -4.57 2010M03 1 (1)**
Inrealrent 3 0.6 -3.18 2013M07 2 0.5 -4.89 2011M06 1 (1)**
Inrealusdtry 4 0.2 -3.67 2006M07 3 03 -8.18 2008M09 1 (1)**
Inunemployment 4 0.5 -4.67 2010M09 3 04 -5.65 2009M05 | (0)**
creditgrowthrate 0 0.2 -14.11 2006M03 4 0.2 -11.65 2005M11 1 (0)**
Inrealcreditvolume 3 0.2 -2.01 2006M07 2 04 -7.33 2009M04 | (1)**
Inpricetoincome 4 0.9 -7.22 2018M10 4 0.5 -4.44 2012M02 | (0)**
lnxmgyo 1 0.4 -3.22 2009M07 0 0.4 -13.48 2008M12 I (1)**
Inyouthunemployment 4 0.5 -4.30 2010M11 3 0.4 -6.30 2009M05 I (0)*
mir 2 04 -4.66 2008M12 1 0.2 -9.52 2005M08 | (0)**
Level of significance 10% 5% 1%
Critical values
A =01 -3.40 -3.68 -4.30
A=02 -3.47 -3.77 -4.39
r=03 -3.46 -3.76 -4.39
A =04 -3.44 -3.72 -4.34
L =05 -3.46 -3.76 -4.32
A =0.6 -3.47 -3.76 -4.45
A =07 -3.51 -3.80 -4.42
A =08 -3.46 -3.75 -4.33
A =09 -3.38 -3.69 -4.27

Note: The null hypothesis is the existence of unit root that concludes the series are random walk for ADF test. In the tables, superscripts **, * denote the
rejection of the null hypothesis at 1%, and 5% significance levels, respectively. Critical values are due to Zivot and Andrews (2002). Three lag selection in-
formation criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC),
and Hannan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.



Table S7b. Zivot-Andrews unit root test results for the trend model

. Level First difference Result
Variables — —
Lag(s) A Test statistics Ty Lag(s) A Test statistics Ty

Inbist100 0 0.2 -3.81 2005M08 0 03 -15.13 2008M02 | (0)*
Inbpkm2 2 0.9 -5.24 2017M06 1 0.2 —-15.47 2006M02 1 (0)**
Incpi 4 0.8 -4.16 2016M12 3 0.7 -7.68 2015M07 | (0)*
Inrealgdp 4 0.8 -3.03 2017M01 4 03 -2.69 2007M10 1 (2)**
growthrate 2 03 -8.01 2008M02 4 0.2 -10.15 2005M11 1 (0)**
Inhomeownershiprate 4 0.7 -3.34 2015M03 4 0.6 -2.69 2013M03 | (2)**
Inhouseholddebttogdp 3 0.6 -4.80 2013M03 4 0.2 -6.24 2006M10 1 (0)**
Inipi 2 0.4 -2.75 2009M01 1 03 -17.12 2008M07 1 (1)**
Inpricetorent 4 0.2 -4.06 2006M08 4 04 -4.80 2010M03 I (0)*
Inrealconstructioncosts 4 0.7 -3.08 2015M03 3 0.4 -7.44 2009M03 1 (1)**
Inrealgoldtry 2 0.5 -3.24 2011M03 1 0.2 -10.57 2006M01 1 (1)**
Inrealgrossminimumwage 4 0.6 -4.39 2013M12 0 0.2 -15.25 2006M04 | (0)*
Inrealhpi 3 03 -2.52 2008M06 2 0.7 -4.01 2015M01 I (1)*
Inrealrent 3 0.8 -2.68 2016M04 2 03 -4.35 2008M02 I (1)*
Inrealusdtry 4 0.5 -3.77 2010M10 3 0.8 -8.04 2017M01 1 (1)**
lnunemployment 4 0.6 -3.18 2013M10 3 0.5 -4.87 2010M12 1 (1)**
creditgrowthrate 0 03 -13.67 2007M12 4 0.8 -11.59 2017M05 | (0)**
Inrealcreditvolume 3 0.6 -3.84 2013M11 2 0.3 -7.11 2007M05 1 (1)**
Inpricetoincome 4 0.9 -7.02 2017M06 4 0.2 -5.03 2005M11 | (0)**
Inxmgyo 1 0.2 -2.96 2005M08 0 03 -13.24 2008M02 | (1)**
Inyouthunemployment 4 0.7 —3.45 2015M08 3 0.5 -5.55 2011M03 I (1)**
mir 2 0.6 -4.30 2012M11 1 0.2 -9.52 2006M07 | (0)*
Level of significance 10% 5% 1%
Critical values
A =0.1 -3.36 -3.65 -4.27
A =02 -3.49 -3.80 -4.41
A =03 -3.58 -3.87 -4.51
r=04 -3.66 -3.94 -4.55
A =05 -3.68 -3.96 -4.56
A =06 -3.66 -3.95 -4.57
r=07 -3.57 -3.85 -4.51
A =08 -3.50 -3.82 -4.38
A =09 -3.35 -3.68 -4.26

Note: The null hypothesis is the existence of unit root that concludes the series are random walk for ADF test. In the tables, superscripts **, * denote the
rejection of the null hypothesis at 1%, and 5% significance levels, respectively. Critical values are due to Zivot and Andrews (2002). Three lag selection in-
formation criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC),
and Hannan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.

Table S7c. Zivot-Andrews unit root test results for the trend & intercept model

Level First difference Result
Variables
Lag(s) A Test statistics Ty Lag(s) A Test statistics Ty

Inbist100 0 03 -3.88 2007M11 0 04 -15.66 2009M03 1 (1)**
Inbpkm?2 2 0.8 -5.22 2017M03 1 04 -15.55 2009M01 1 (0)**
Incpi 4 0.8 -4.09 2016M08 3 0.8 -7.96 2016M12 | (0)*
Inrealgdp 4 0.5 -3.51 2012M02 4 0.4 -5.04 2010M03 1 (1)**
growthrate 2 0.5 -8.18 2011M11 4 0.6 -10.29 2012M05 1 (0)**
Inhomeownershiprate 4 0.6 -5.40 2013M02 4 0.5 -4.21 2011M02 1 (0)**
Inhouseholddebttogdp 3 0.9 -4.97 2017M06 4 0.2 -6.27 2006M05 1 (0)**
Inipi 2 03 -3.44 2008M04 1 04 -18.06 2009M02 1 (1)**
Inpricetorent 4 0.2 -5.07 2006M07 4 04 -5.11 2008M12 1 (0)**
Inrealconstructioncosts 4 0.3 -3.78 2008M07 3 0.3 -8.24 2008M07 1 (1)**
Inrealgoldtry 2 0.6 -4.59 2013M01 1 0.5 -11.17 2011M10 | (0)*
Inrealgrossminimumwage 4 0.8 -5.42 2016M03 0 0.2 -15.22 2006M10 1 (0)**
Inrealhpi 3 03 -3.04 2007M08 2 04 -4.78 2009M04 1 (1)**
Inrealrent 3 0.7 -3.28 2014M04 2 04 -5.23 2010M03 1 (1)**



End of Table S7c

Level First difference Result
Variables
Lag(s) A Test statistics Tp Lag(s) A Test statistics

Inrealusdtry 4 04 -3.76 2010M07 3 0.3 -8.14 2008M09 1 (1)**
Inunemployment 4 0.5 -4.66 2010M09 3 0.4 -5.68 2009M05 I (0)*
creditgrowthrate 0 0.2 -14.14 2006M02 4 0.8 -11.79 2016M09 1 (0)**
Inrealcreditvolume 3 0.6 -3.76 2013M10 2 04 -7.31 2009M04 1 (1)**
Inpricetoincome 4 0.8 -7.63 2017M04 4 0.2 -5.63 2005M11 | (0)**
Inxmgyo 1 0.2 -3.35 2006M03 0 04 -13.98 2008M12 1 (1)**
Inyouthunemployment 4 0.5 -4.41 2011M07 3 0.4 -6.42 2009M05 I (0)*
mir 2 0.6 -4.33 2013M07 1 0.2 -9.60 2006M10 | (0)*
Level of significance 10% 5% 1%
Critical values
A =01 -3.45 -3.75 -4.38
A=02 -3.66 -3.99 -4.65
A =03 -3.87 -4.17 -4.78
A =04 -3.95 —4.22 -4.81
A =05 -3.96 -4.24 -4.90
A =06 -3.95 -4.24 -4.88
A =07 -3.86 -4.18 -4.75
A =08 -3.69 -4.04 -4.70
A =09 -3.46 -3.80 441

Note: The null hypothesis is the existence of unit root that concludes the series are random walk for ADF test. In the tables, superscripts **, * denote the
rejection of the null hypothesis at 1%, and 5% significance levels, respectively. Critical values are due to Zivot and Andrews (2002). Three lag selection in-
formation criteria are performed in order to confirm the results in this study, namely Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC),
and Hannan-Quinn Information Criterion (HQIC). Stationarity values of the variables were determined according to 5% significance level.

2. Summary of unit root tests

Table S8. Evaluation of the unit root tests

Variables

ADF unit root tests

PP unit root tests

KPSS unit root tests

DF-GLS unit root tests

Model:  Model: Trend & Model:  Model: Trend & Model:  Model: Trend & Model:  Model: Trend &
Intercept Intercept Intercept Intercept Intercept Intercept Intercept Intercept
Inbist100 (1) I (1) (1) (1) (1) (1) (1) (1)
Inbpkm2 1 (0) I (1) 1 (0) 1 (0) 1 (1) (1) 1(2) 1 (2)
Incpi (1) I (1) (1) I (1) 1 (1) I (2) 1 (0) I (1)
Inrealgdp 1 (2) 1(2) 1 (1) (1) 1 (1) 1 (0) 1 (0) 1 (2)
growthrate 1 (0) 1 (0) 1 (0) (1) 1(0) I (0) 1(0) I (0)
Inhomeownershiprate 1 (2) 1(2) 1 (1) 1 (1) 1 (1) I (1) 1 (0) | (0)
Inhouseholddebttogdp 1 (0) 1(0) 1 (0) 1 (1) 1(2) I (2) 1 (1) I (2)
Inipi (1) 1(1) (1) 1 (0) (1) 1 (0) 1(2) I (2)
Inpricetorent I (0) 1 (0) (1) 1 (0) 1 (0) 1(2) (1) I (2)
Inrealconstructioncosts 1 (1) 1 (1) 1 (1) 1 (1) 1 (0) 1 (1) 1 (1) 1 (1)
Inrealgoldtry I (1) 1(1) I (1) 1(1) I (1) 1 (1) 1 (2) 1 (1)
Inrealgrossminimumwage (1) 1 (1) (1) 1 (1) (1) 1 (0) (1) 1 (1)
Inrealhpi (1) 1 (1) (1) 1 (1) 1 (0) 1(2) I (1) 1 (1)
Inrealrent (1) 1 (1) (1) 1 (1) 1 (0) 1 (0) I (1) 1(2)
Inrealusdtry (1) (1) I (1) (1) I (0) 1(1) I (1) 1(1)
Inunemployment (1) 1(1) (1) 1(1) (1) 1 (0) I (1) 1(1)
creditgrowthrate I (0) 1 (0) 1 (0) 1 (0) 1 (0) 1 (1) 1 (0) 1 (0)
Inrealcreditvolume I (1) 1 (1) I (1) 1 (1) I (1) 1(2) I (1) 1 (1)
Inpricetoincome 1 (0) 1 (0) | (0) 1 (0) I (0) 1(2) I (2) 1 (1)
Inxmgyo 1 (0) 1 (1) I (0) (1) (1) 1 (0) (1) 1(1)
Inyouthunemployment 1 (1) 1 (1) 1 (1) 1(2) | (0) 1 (1) I (1) 1 (1)
mir 1 (0) 1 (0) 1 (0) (1) I (1) (1) I (1) (1)



End of Table S8

ERS point optimal unit Ng-Perron modified unit 1(0) 1(1) 1(2) Result

Zivot-Andrews unit root tests

root tests root tests
Variables
Model: Model: Trend & Model: Model: Trend & Model:  Model: Model: Trend &
Intercept Intercept Intercept Intercept Intercept  Trend Intercept
nbist100 I(1) (1) (1) I(1) (1) 1 (0) (1) 1 14 0 I(1)
Inbpkm?2 I (1) (1) 1(2) I (2) 1 (0) 1 (0) 1 (0) 6 5 4 1(0)
Incpi (1) (1) 1(1) (1) (1) 1 (0) 1 (0) 31 1 I(1)
Inrealgdp I(2) 1 (2) 1(2) I(2) (1) 1(2) (1) 2 5 8 12
growthrate 1 (0) 1 (0) 1 (0) 1 (0) 1 (0) 1 (0) 1 (0) 14 1 0 1(0)
Inhomeownershiprate I (0) 1(0) 1 (0) 1 (0) 1 (1) 1(2) 1 (0) 7 5 3 1 (0)
Inhouseholddebttogdp I(2) 1 (2) 1(2) I (2) 1(0) 1 (0) 1 (0) 6 2 7 1@
Inipi I(1) (1) 1(2) I (2) (1) (1) (1) 2 9 4 1)
Inpricetorent I(1) 1 (2) 1 (1) I (2) 1 (0) 1 (0) 1 (0) 7 4 4 1(0)
Inrealconstructioncosts I (1) 1 (1) 1 (1) 1 (1) 1 (1) 1 (1) 1 (1) 1 14 0 1 (1)
Inrealgoldtry I(1) (1) 1(2) (1) 1 (0) (1) 1 (0) 2 112 1
[nrealgrossminimumwage I (1) 1 (1) 1(2) 1 (1) 1 (0) 1 (0) 1 (0) 4 10 1 1 (1)
Inrealhpi (1) (1) I (1) (1) (1) I (1) (1) 1 13 1 (1)
Inrealrent (1) 1(2) I (1) 1 (2) (1) I (1) I (1) 2 10 3 I (1)
Inrealusdtry (1) (1) I(1) (1) 1(1) I (1) (1) 1 14 0 1)
[nunemployment (1) 1 (0) I (1) (1) 1 (0) I (1) 1 (0) 4 11 0 1I(D
creditgrowthrate 1 (0) 1(0) I (0) 1(0) 1(0) I (0) 1(0) 14 1 0 1(0)
Inrealcreditvolume 1 (1) 1 (1) I (1) 1 (1) 1 (1) I (1) 1 (1) 0 14 1 1 (1)
[npricetoincome 1(2) 1(2) I (2) 1(2) 1 (0) I (0) 1 (0) 8 1 6 1 (0)
Inxmgyo (1) (1) I(1) (1) 1 (1) I(1) (1) 312 0 I
[nyouthunemployment (1) 1(1) I (2) 1(2) 1 (0) (1) 1(0) 3 9 3 (1)
mir (1) 1(1) I(1) (1) 1 (0) 1 (0) 1 (0) 6 9 0 1(N

3. Comparison of the results

Table S9. A comparison of NARDL and RNN results

Model MSE MAE

3-M-GRU-2-L 0.00002 0.003833
3-M-LSTM-4-L 0.000027 0.003798
3-M-NARDL 0.731512 0.616502
6-M-RNN-4-L 0.000027 0.004562
6-M-NARDL 0.733928 0.617281

9-M-LSTM-2-L 0.000085 0.008108
9-M-NARDL 0.725424 0.601415
12-M-RNN-3-L 0.000185 0.010086
12-M-NARDL 0.729208 0.605129

Note: MSE and MAE denote mean squared error and mean average error, respectively. The table presents the RNN models
with the lowest MSE and MAE, and compares the model outcome to NARDL model forecasting results.



