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Abstract

This study aims to modeling and forecasting economic growth for BRICS countries and Algeria.
We represented the economic growth by a variable of “per capita GDP" for: China, India, South
Africa, and Algeria at current prices and for Brazil at constant prices of 2015. For modeling and
forecasting economic growth, we adopted ARIMA time series model and reached the following
forecasts: The growth forecasts for Brazil indicated a steady annual change rate of 0.23%.
Predictions for China showed economic growth with annual change rates between 0.30% and
0.72%. South Africa's growth forecast reached an economic growth rate of 1.02%. The study found
that growth expectations for Algeria showed positive future values with annual change rates
between 0.11% and 0.23%. These forecast rates were comparable to the predicted rates for BRICS
countries, suggesting the possibility for Algeria to integrate into the BRICS bloc.
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el Sl zalail) b Lag 5 edd i alill s MA AR D gl 30 sale callals )l cllia

Sl LSS cfaad g ilalll = 07 b Jgan

i (52 gz gl by 3 saill

AIC Juse = dall AIC June = dall
—238,7434 (2,1,0) ~240,8730 (2,1,0)
~236,9573 (2.1,1) ~239,6498 (2.1.1)
~235,2001 (2,1,2) ~237,6556 (2,12)
—236,4412 (1,1,0) —~240,4049 (1,1,0)
~238,2616 (L1,1) ~240,0669 (L1,1)
~236,4344 (1,12) ~239,0975 (1,12)
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~226,9852 (0,1,1) ~235,9729 1,
~233,7481 (0,1,2) ~239,8682 (0,1,2)
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Lsies i (e Basa (Biny 5 AKaike lmal dad 3 agal G 2 dsall Al S bsall £ 3sall
sz asalll 13 de (g Gaw Lo a3 1Y @l JSLA e 4 dalddl Bl Sla Y g claled)
gl G zagall ) e sl o & sieall Jagyd GBiag Al 1)) W dldie) 2l 5 oJid z3saiS ojlias
Lab g ez g Juadl JBAS Jin 1S 5 dinsn (g (3iaT g AKaTkE laal dad o Cus (e Ay B
t Y] sl il zyn

Juiball g ageadl) LA 108 a8 Jgaa

sl S

] Asee| e
I iy AIC Jluna| #3sail
s TR ey | | ol el g

Cplall (uilas ,
S|k

sasdw| 0,574446 0,6972 | 0,10573 | siee e | —240,8730 | (2,1,0)
Jssa| 0,491574 0,3018 | 0,14288 ssixa | —240,4049 | (1,1,0)
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Sasball a8l 3 galll il 109 A8y Jgan

Model 1: ARIMA, using observations 1961-2022 (T = 62)

Dependent variable: (1-L) | gdpbr

Standard errors based on Hessian

Coefficient  |Std. Error z p-value

Const 0.0202815 |0.00722040 (2.809 0.0050 Fhx
phi_1 0.424071 0.114212 3.713 0.0002 falekel
Mean dependent var 0.019856 S.D. dependent var 0.036945
Mean of innovations —0.000268 S.D. of innovations 0.033118
R-squared 0.992095 Adjusted R-squared 0.992095
Log-likelihood 123.2025 Akaike criterion —240.4049
Schwarz criterion —234.0235 Hannan-Quinn —237.8994
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Real Imaginary Modulus Frequency

AR

Root 1

2.3581 0.0000 2.3581 0.0000
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Test statistic for normality: relative frequency
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Autocorrelation function for d_| gdpind

*xk ** *indicate significance at the 1%, 5%, 10% levels

using standard error 1/T°0.5

LAG ACF PACF Q-stat. [p-value]
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1 0.0359 0.0359 0.0837 [0.772]

2 00119 00106  0.0930 [0.955]

3 -0.0499  -0.0507 0.2603 [0.967]

4 0.0309 0.0345 0.3258 [0.988]

5 -0.0142  -0.0155 0.3398 [0.997]
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AIC ixa z dsall AIC lixa z dsall
~106.8747 (1,1,1) ~110.9318 (1,1,1)
—95.98332 (0,1,1) -112.9315 (0.1,1)
~102.7681 (1,1,0) ~112.0430 (1,1,0)
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sl ISl
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gretl zalin o laldc) 4dhl) dae) ( : jadl)

£(0,1,1) juial) g 3 gall) guilis

Omall ja8al) zigall) milii i 14 Jgaa

Model 2: ARIMA, using observations 1961-2022 (T = 62)

Dependent variable: (1-L) | gdpch

Standard errors based on Hessian

Coefficient  |Std. Error Z p-value

Const 0.0783187 |0.0155058 |5.051 <0.0001 iolaied
theta 1 0.321956 0.120076 2.681 0.0073 Fokx
Mean dependent var 0.079943 S.D. dependent var 0.097822
Mean of innovations 0.000898 S.D. of innovations 0.092648
R-squared 0.996747 Adjusted R-squared 0.996747
Log-likelihood 59.46576 Akaike criterion —112.9315
Schwarz criterion —106.5501 Hannan-Quinn —110.4260

Real Imaginary Modulus Frequency
MA
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Test statistic for normality:
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AIC jlas z 35ail AIC s z35ail
~80.96117 (2,1,0) ~84.61454 (2,1,0)
~80.57334 (2,1,1) ~83.70472 (2,1,1)
—83.19510 (2,1,2) —85.89126 (2,1,2)
—-80.53511 (1,1,0) —82.20550 (1,1,0)
—82.10735 (1,1,1) —84.11205 (1,1,1)
—80.21364 (1,1,2) —84.20001 (1,1,2)
—83.89700 (0,1,1) —85.36707 (0,1,1)
—82.17900 (0,1,2) —84.69150 (0,1,2)
gretl zalin o laldc) 4dhl) dae) ( : jaadl)
: Jlidal g 3 gall
LS8 qpiad A g dgadl) JLEAN 117 Jga
SHlsall (Sl
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Jsia| 0.985926 | 0.5896 | 0.12089 sy | —85.89126 | (2,1,2)
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Model 48: ARIMA, using observations 1961-2022 (T = 62)
Dependent variable: (1-L) | gdpsaf
Standard errors based on Hessian
Coefficient  |Std. Error Z p-value
Const 0.0398187 |0.0176445 |2.257 0.0240 *x
phi_1 —0.901992 |0.299724 -3.009 0.0026 falaied
phi_2 —0.548584  |0.152981 —3.586 0.0003 falaied
theta_1 1.33206 0.279509 4.766 <0.0001 falaed
theta_2 0.792224 0.205439 3.856 0.0001 falaied
Mean dependent var 0.041092 S.D. dependent var 0.123427
Mean of innovations 0.000015 S.D. of innovations 0.109149
R-squared 0.981985 Adjusted R-squared 0.981053
Log-likelihood 48.94563 Akaike criterion —85.89126
Schwarz criterion —73.12845 Hannan-Quinn —80.88026
Real Imaginary Modulus Frequency
AR
Root 1 [-0.8221 -1.0710 1.3501 -0.3542
Root 2 [-0.8221 1.0710 1.3501 0.3542
MA
Root 1  [-0.8407 -0.7453 1.1235 -0.3846
Root 2  [-0.8407 0.7453 1.1235 0.3846
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Test statistic for normality:
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Model 43: ARIMA, using observations 1961-2022 (T = 62)

Dependent variable: (1-L) | _gdpal

Standard errors based on Hessian

Coefficient |Std. Error  |Z p-value
phi 1 0.869813 0.0931050 ]9.342 <0.0001 il
theta_1 —0.651893 |0.137023 —4.758 <0.0001 il
Mean dependent var 0.046768 S.D. dependent var 0.137655
Mean of innovations 0.019627 S.D. of innovations 0.130885
R-squared 0.983847 Adjusted R-squared 0.983578
Log-likelihood 37.95272 Akaike criterion —69.90544
Schwarz criterion —63.52404 Hannan-Quinn —67.39994
Real Imaginary  [Modulus Frequency
AR
Root 1 (1.1497 0.0000 1.1497 0.0000
MA
Root 1  (1.5340 0.0000 1.5340 0.0000
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Test statistic for normality:
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1 o3 gale

Year Gdpal Gdpch Gdpind gdpsaf Gdpbr
1960 239.033006 89.5202142 83.0351018 529.561923 2578.42902
1961 209.917178 75.8055608 85.9697042 543.042224 2717.00163
1962 169.927013 70.9091524 90.2768689 560.699394 2811.62743
1963 225.823391 74.3133718 101.315165 601.599951 2746.51375
1964 238.877805 85.4982426 115.487608 642.688431 2758.86329
1965 253.309059 08.4864177 119.082476 681.131111 2746.25804
1966 241.002572 104.324185 89.7575826 718.118179 2850.90135
1967 261.366234 96.5891788 96.0463298 775.152812 2892.68424
1968 292.028984 91.4723839 99.5168361 813.508497 3095.22191
1969 315.562094 100.129537 107.182143 887.246702 3304.85627
1970 352.53384 113.162578 111.968318 948.591794 3558.85233
1971 359.821799 118.654144 118.160529 1016.48336 3866.38544
1972 468.619255 131.885559 122.612453 1034.49214 422419616
1973 588.907258 157.089111 143.456125 1364.20606 4699.43969
1974 871.731462 160.147688 163.231616 1650.4829 4962.92237
1975 989.393163 178.339614 157.929385 1664.48001 5097.70833
1976 1074.40524 165.404262 161.137236 1554.0028 5489.98006
1977 1223.99199 185.420537 186.41909 1666.49564 5626.717
1978 1495.2091 228.519313 206.073749 1846.8522 5768.42622
1979 1829.89716 272.146923 224.575438 2196.69747 6014.86735
1980 2259.72437 312.020377 267.390579 3034.66037 6415.63781
1981 2291.7561 291.358237 271.426149 3080.83302 6001.64499
1982 2260.34752 281.499334 275.266086 2769.09621 5914.56508
1983 2359.59326 297.807023 292.644647 3019.09868 5613.61152
1984 2510.03683 302.585825 278.095415 2590.01548 5788.08717
1985 2617.72545 294.789735 297.999249 1909.73972 6110.3584
1986 2783.43102 281.699495 312.059844 2103.19171 6433.49798
1987 2829.87927 301.73325 342.071924 2672.68954 6528.62347
1988 2437.37792 370.219285 355.73841 2780.58621 6399.48437
1989 2235.26812 407.892658 347.46203 2794.39621 6479.0691
1990 2431.55136 347.578366 368.749759 3160.87816 6086.07755
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1991 1749.28609 359.213269 303.850438 3304.82838 6043.43263
1992 1794.62351 423.30443 317.558739 3519.0013 5911.68702
1993 1825.8751 525.365692 301.500791 3461.33391 6103.37722
1994 1522.8252 473.489916 346.227393 3547.95175 6358.67879
1995 1466.54468 609.604338 373.628236 3904.32424 6524.51885
1996 1619.53241 709.415888 399.577312 3654.9276 6567.35246
1997 1634.46741 781.742561 414.89868 3731.43156 6689.19938
1998 1610.30298 828.594691 412.509354 3336.43965 6613.98318
1999 1602.86491 873.297611 440.961455 3267.93917 6551.22667
2000 1780.37606 959.360431 442.034779 3241.6614 6745.85777
2001 1754.58236 1053.11231 449.911125 2867.4725 6749.8816
2002 179481111 1148.51426 468.844428 2708.42333 6868.69591
2003 2117.04823 1288.63749 543.843799 4095.6837 6865.17325
2004 2624.79523 1508.66792 624.105094 5268.27858 7178.34749
2005 3131.32819 1753.41419 710.509345 5893.18708 7325.90355
2006 3500.13459 2099.21943 802.013742 6139.58162 7534.5425
2007 3971.80349 2693.95873 1022.73247 6662.06279 7909.82525
2008 4946.56402 3468.32706 993.503405 6251.87743 8231.10037
2009 3898.47879 3832.22746 1096.63614 6444.18684 8142.76105
2010 449592148 4550.47394 1350.63447 8059.5628 8673.89838
2011 5473.28183 5614.38602 1449.6033 8737.04127 8935.27731
2012 5610.73328 6300.58218 1434.01799 8173.86914 9025.314
2013 5519.77758 7020.38607 1438.05701 7441.23085 9216.13228
2014 5516.22944 7636.07434 1559.86378 6965.1379 9183.45973
2015 4197.41998 8016.44559 1590.17433 6204.9299 8783.21542
2016 3967.20065 8094.39017 1714.27954 5735.06679 8426.84322
2017 4134.93609 8817.04561 1957.96981 6734.47515 8470.9406
2018 4171.79039 9905.40638 197437773 7067.72416 8553.8659
2019 4021.98327 10143.8602 2050.1638 6702.52662 8592.21121
2020 3354.15316 10408.7196 1913.21973 5753.06649 8255.56801
2021 3700.3147 12617.5051 2238.12714 7073.61275 8621.73158
2022 4342.63797 12720.2163 2410.88802 6766.48125 8831.12773
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https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CN-IN-ZA-DZ
2015 dd Jhall Tl el 28l plal) sl zall) : i)

bl e Joall elial) ldana 1 jaaql)
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD?locations=BR

:02 eé) dalall
Test ADF

N AN Al D e gial) Aic

Rugmented Dickey-Fuller test for d 1 gdpbr Rugmented Dickey-Fuller test for 1 gdpbr
testing down from 2 lags, criterion AIC teating down from 2 lags, criterion AIC
gample 3ize 60 sample zize &0

unit-root null hypothesis: a = 1 unit-root mull hypathesis: a =1

with constant and trend

including 2 lags of (I-L)1 gdpbr

model: (1-L)y = b0 + bl*t + (a-1)*y(-1) + ... + &
geatimated value of (2 - 1): -0.0606452

test with constant
including one lag of (1-L)d 1 gdpbr
model: (1-L)y = b0 4 (a-1)*y(-1) + ... + &

estimated value of (a - 1): -0.461108 test statistic: taw ct(l) = -1,97632
test statistic: tau c(l) = -3.32736 asymptotic p-value 0.6137
aaymptotic p-value E,g1373 lat-order autocorrelation coeff, for e: -0.011
lst-order autocorrelation coeff. for e: 0.019 lagged differences: F(2, 33) = 6.388 [0.0027]
Iugmented Dickey-Fuller test for d 1 gdpch Augm?nted Dickey-Fuller test_for_l_gdpch
testing down from 2 lags, criterioa EIC testing down from 2 lags, criterion AIC
zample 3ize &1 sample size 61
unit-root null hypothesis: a =1 unit-root null hypothesis: a = 1
test with constant with constant and trend
including 0 lags of (1-L)d 1 gdpch including one lag of (1-L)1_gdpch
model: (1-L)y = b0 + (a-1)*y(-1) + & model: (1-L)y = b0 + bl#*t + (a-1)*y(-1) + ... + &
eatimated value of (2 - 1): -0.740977 estimated value of (2 - 1): -0.0581558
test statistic: taum c(l) = -6.22691 test statistic: tau ct(l) = -1.62338
asymptotic p-value 3.344e-008 asyuptotic p-value 0.7833
lst-order autocorrelation coeff. for e: -0.005 1st-order autocorrelation coeff. for e: 0.023
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Bugmented Dickey-Fuller test for d 1 gdpsaf Rugmented Dickey-Fuller test for 1 gdpsaf
testing down from 2 lags, criterion AIC testing down from 2 lags, criterion AIC
sample size 0 sample size 60 _
unit-root null hypothegis: a =1 unit-root null hypothesis: 2 = 1
with constant and trend
test with constant including 2 lags of (1-L)1 gdpsaf
including one lag of (1-1)d 1 gdpsaf model: (1-L)y = b0 + bi*t + (a-1)*7(-1) + ... + &
model: (1-L)y = b0 + (a-1)*y(-1) + ... + ¢ estimated value of (a - 1): -0.120997
eatimated value of (a - 1): -0.957791 test statistic: tau ct{l) = -1.79607
test statistic: tau c(l) = -6.0776 asymptotic p-value 0.707
asymptotic p-value 7.776e-008 lat-order autocorrelation coeff. for e: 0.033
lst-order autocorrelation coeff. for e: 0.038 lagged differences: F(2, 53) = 3.98% [0.0241]
Augmented Dickey-Fuller test for d 1 gdpal Bugmented Dickey-Fuller test for 1 gdpal
testing down from 2 lags, criterion AIC testing down from 2 lags, criterion AIC
gample size 61 sample size 61
unit-root null hypothesis: a=1 unit-root null hypothesis: a =1
test with constant with constant and trend
including 0 lags of (1-L)d 1 gdpal including one lag of (1-L)1 gdpal
model: (1-L)y = b0 + (a-l);y_[—l) + e model: (1-L)y = b0 + bl*t + (3-1)*v(-1) + ... + ¢
estimated value of (a - 1): -0.748738 estimated value of (a - 1): -0.0537431
test statistic: tau c(l) = -5.99429 test statistic: tauw ct(l) = -1.51227
asymptotic p-value 1.237e-007 asymptotic p-value 9'3?58
1at-order autocorrelation coeff. for e: -0.054 fet-order autocorrelation coeft. for e: -0.031

:03 eé)c§ald\

Augnmented Dickey-Fuller test for d_1 gdpbr
testing down from 2 lags, criterion AIC
sample size 60

unit-root null hypothesis: a = 1

test with constant
including one lag of (1-L)d_1l_gdpbr

model: (1-L)y = b0 + (a-1)*y(-1) + ... + e
estimated value of (a - 1): -0.461108
test statistic: tau_c(l) = -3.32736

asymptotic p-value 0.01373
1st-order autocorrelation coeff. for e: 0.019
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Augmented Dickey-Fuller test for 1_gdpbr
testing down from 2 lags, criterion AIC
sample size 60

unit-root null hypothesis: a = 1

with constant and trend

including 2 lags of (1-L)1_gdpbr

model: (1-L)y = b0 + bl*t + (a-1)*y(-1l) + ... + e
estimated value of (a - 1): -0.0606452

test statistic: tau_ct(l) = -1.97632

asymptotic p-value 0.6137

1st-order autocorrelation coeff. for e: -0.011
lagged differences: F(2, 55) = 6.588 [0.0027]

Autocorrelation function for d_1 gdpbr
*xk %% * jndicate significance at the 1%, 5%, 10% levels
using standard error 1/T70.5

LAG ACF PACF Q-stat. [p-value]
g ! 0.4253 www 0.4253 #*%w 11.7668 [0.001]
2 0.3424 Wwww 0.1972 19.5196 [0.000]
3 0.1456 -0.0701 20.9455 [0.000]
4 0.1235 0.0331 21.9897 [0.000]
S -0.0126 -0.0945 22.0007 [0.001}]
6 0.0554 0.0783 22.2180 [0.001]
7 0.1028 0.1210 22.9798 [0.002]
8 -0.0082 -0.1403 22.9848 [0.003]
9 0.0022 -0.0012 22.9852 [0.006]

10 -0.1377 -0.1588 24.4323 [0.007]
11 -0.0402 0.0785 24.5581 [0.011]
12 -0.1714 -0.1041 26.8901 [0.008]

Test for autocorrelation up to order 12

Ljung-Box Q' = 12.8719,
with p-value = P({Chi-=square(ll) > 12.8713) = 0.3018

Test for ARCH of order 1

coefficient std. error t-ratio p-value
alpha(0) 0.00119937 0.000270722 4.430 4,14e-05 ***
alpha (1) -0.0883155 0.130053 -0.6791 0.4997

HNull hypothesis: no ARCH effect is present
Test statistic: LM = 0.473078
with p-value = P({Chi-sgquare(l) > 0.473078) = 0.491574

gretl zaliy clajia
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Augmented Dickey-Fuller test for d_1 gdpind
testing down from 2 lags, criterion AIC
sample size 61

unit-root null hypothesis: a = 1

test with constant

including 0 lags of (1-L)d_1 gdpind

model: (1-L)y = b0 + (a-1)*y(-1l) + e
estimated value of (a - 1): -0.964077

test statistic: tau_c(l) = -7.40985

asymptotic p-value 2.464e-011

1st-order autocorrelation coeff. for e: -0.001

Bugl®rres Nickey-Fuller test for 1 _gdpind
testi Pﬁm".h from 2 lags, criterion AIC
sample size 62

unit-root null hypothesis: a = 1

with constant and trend

including 0 lags of (1-L)1_gdpind

model: (1-L)y = b0 + bl*t + (a-1)*y(-1l) + e
estimated value of (a - 1): -0.0990469

test statistic: tau _ct(l) = -1.7381
asymptotic p-value 0.7344

1st-order autocorrelation coeff. for e: 0.071

Rutocorrelation function for d_1 gdpind
*%x%x %% * jndicate significance at the 1%, 5%, 10% levels
using standard error 1/T70.5

LAG ACF PACF Q-stat. [p-value]
-1 0.0359 0.0359 0.0837 [0.772]
2 0.0119 0.0106 0.0930 [0.955]
3 -0.0499 -0.0507 0.2603 [0.967]
4 0.0309 0.0345 0.3258 [0.988])
5 -0.0142 -0.0155 0.3398 [0.997)
6 -0.0255 -0.0279 0.3860 [0.999]
| 0.1153 0.1218 1.3455 [0.987]
8 -0.1093 -0.1231 2.2225 [0.973)
9 0.0782 0.0876 2.6806 [0.976]

10 0.0412 0.0508 2.8098 [0.986]
11 -0.1257 -0.1631 4.0384 [0.969]
12 -0.1282 -0.0942 5.3434 [0.946]

gretl zaliy clajia
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Augmented Dickey-Fuller test for d_1 gdpch
testing down from 2 lags, criterion AIC
sample size 61

unit-root null hypothesis: a = 1

test with constant

including 0 lags of (1-L)d_1 gdpch

model: (1-L)y = b0 + (a-1)*y(-1) + e

estimated value of (a - 1): -0.740977

test statistic: tau_c(l) = -6.22691

asymptotic p-value 3.344e-008

1st-order autocorrelation coeff. for e: -0.00S

Augmented Dickey-Fuller test for 1 _gdpch
testing down from 2 lags, criterion AIC
sample size 61

unit-root null hypothesis: a = 1

with constant and trend
including one lag of (1-L)1_gdpch

estimated value of (a - 1): -0.0581558

test statistic: tau_ct(l) = -1.62536
asymptotic p-value 0.7833

1st-order autocorrelation coeff. for e: 0.023

model: (1-L)y = b0 + bl*t + (a-1l)*y(-1) + ... + e

Test for autocorrelation up to order 12

Ljung-Box Q' 8.05248,
with p-value = P(Chi-=square(ll) > 8.05248) = 0.7086

Test for ARCH of order 1

coefficient std. error t-ratio p-value

alpha (0) 0.00656569 0.00187309 3.505 0.0005 ***
alpha (1) 0.148964 0.116030 1.284 0.2042

Null hypothesis: no ARCH effect is present
Test statiscic: IM = 1.65773
with p-value = P(Chi-sguare(l) > 1.65779) = 0.187501
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Autocorrelation function for d 1 gdpch

&% &% % indicate significance at the 1%, 5%, 10% levels

using standard error 1/T"0.5

LAG ACF BACF Q-stat. [p-value]
1 0.2572 **% 00,2572 ** 4,3029 [0.038]
2 -0.0577 -0.1326 4,5230 [0.104]
3 -0.0206 0.0331 4,5515 [0.208]
4 0.1892 0.1949 7.0012 [0.138]
5 0.1404 0.0361 8.3738 [0.137]
3 0.0249 0.0088 8.4178 [0.209]
T 0.0372 0.0610 8.5177 [0.289]
3] 0.0918 0.0434 9.1376 [0.331]
g 0.0882 0.0300 9.7194 [0.374]

10 -0.0071 -0.0379 9.,7233 [0.4865]
11 -0.1%11 -0.2073 12.5647 [0.323]
12 -D.1s818 -0.1313 15.1878 [0.231]

gretl zaliy clajia

Augmented Dickey-Fuller test for d_1 gdpsaf
testing down from 2 lags, criterion AIC
sample size 60

unit-root null hypothesis: a = 1

test with constant

including one lag of (1-L)d_1 gdpsaf
model: (1-L)y = b0 + (a-1)*y(-1l) + ... + e
estimated value of (a - 1): -0.957791

test statistic: tau_c(l) = -6.0776
asymptotic p-value 7.776e-008

1st-order autocorrelation coeff. for e: 0.038

Augmented Dickey-Fuller test for 1 _gdpsaf
testing down from 2 lags, criterion AIC
sanple size 60

unit-root null hypothesis: a = 1

with constant and trend

including 2 lags of (1-L)1_gdpsaf

model: (1-L)y = b0 + bl*t + (a-1)*y(-1) + ...
estimated value of (a - 1): -0.120997

test statistic: tau_ct(l) = -1.79607
asymptotic p-value 0.707

1st-order autocorrelation coeff. for e: 0.033
lagged differences: F(2, 55) = 3.989 [0.0241]

+
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Test for autocorrelation up to order 12

Ljung-Box Q' 6.51604,
with p-value = P(Chi-=sqguare(d) > 6.51604) = 0.5396

Test for ARCH of order 1

coefficient std. error t-ratio p—value
alpha (0) 0.0121323 0.00302848 4.0086 0.0002 ***
alpha (1) -0.00226950 0.130822 -0.01735 0.9862

Hull hypothesis: no ARCH effect is present
Test statistic: IM = 0.000311153
with p-value = P(Chi-sgquare(l) > 0.000311153) = 0.9853%26

Butocorrelation function for d 1 gdpsaf
®=%x, *% % jndicate significance at the 1%, 5%, 10% levels
using standard error 1/T"0.5

LAG ACF BACF Q-ztat. [p-wvalue]

1 0.2423 = 0.2423 * 3.8203 [0.051]
2 -0.1815 -0.2552 == 5.8985 [0.050]
3 -0.0272 0.1021 6.0483 [0.109]
4 -0.0212 -0.1021 6.0785% [0.183]
5 -0.258T7 #* -0.2445 * 10.7377 [0.057]
G 0.0187 0.1874 10.7625 [0.036]
7 0.2084 0.039&6 13.8964 [0.053]
g 0.0024 -0.0511 13.89p8 [0.084]
9 -0.1325 -0.0647 15.2107 [0.083]
10 -0.1157 -0.1783 16.2314 [0.083]
11 -0.1522 -0.0880 18.0326 [0.081]
12 -0.11%0 -0.0304 19.1566 [0.085]

gret mali: clajia

:07 eé)c§ald\

Augmented Dickey-Fuller test for d 1 gdpal
testing down from 2 lags, criterion AIC
sample size 61

unit-root null hypothesis: a = 1

test with constant

including 0 lags of (1-L)d 1 gdpal

model: (1-L)y = b0 + (a-1)*y(-1) + e

estimated value of (a - 1): -0.748738

test statistic: tau_c(l) = -5.99429

asymptotic p-value 1.237e-007

1st-order autocorrelation coeff. for e: -0.054
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Test for autocorrelation up to order 12

Ljung-Box Q'
with p-wvalne

3.,26091,
P(Chi-square(10) > 9.26091) = 0.5075

Augmented Dickey-Fuller test for 1 gdpal
testing down from 2 lags, criterion AIC
sample size 61

unit-root null hypothesis: a = 1

with constant and trend

including one lag of (1-L)1_gdpal

model: (1-L)y = b0 + bl*t + (a-1)*y(-1) + ... + e
estimated value of (a - 1): -0.0537431

test statistic: tau_ct(l) = -1.51227

asymptotic p-value 0.8258

1st-order autocorrelation coeff. for e: -0.091

Test for ARCH of order 1

coefficient std, error t-ratio  p-value
alpha(0)  0.0173185  0.00432476  4.005 0.0002 ##x
alpha(l) -0.00821715 0.130365 -0.06303  0.9500

Null hypothesis: no ARCH effect i3 present
Teat gtatistic: LM = 0,00410742
with p-value = P(Chi-square(l) » 0.00410742) = 0.948839

Autocorrelation function for d 1 gdpal
&%, %% % jpndicate significance at the 1%, 5%, 10% levels
using standard error 1/T"0.5

LAz ACF PACF Q-stat. [p-value]
1 0.2481 * 0.2481 * 4,.0054 [0.045]
2 0.1197 0.06189 4,9525 [0.084]
3 0.2521 #&% 0.2235 * 59,2281 [0.026]
4 0.2073 0.1075 12.1675 [0.016]
5 0.1667 0.0837 14.1017 [0.015]
3 0.15834 0.0943 16.7534 [0.010]
7 0.0589 -0.0748 17.0039 [0.017]
& -0.0841 -0.1822 17.5235 [0.025]
9 -0.1422 -0.2222 * 19.0369 [0.025]

10 -0.0797 -0.0918 19,5215 [0.034]
11 -0.0820 -0.0409 20.0445 [0.045]
12 -D.2BB1 ** -0.2237 * 26.6328 [0.009]
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