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m gretl: Durbin-Watson X 

m 
Durbm-Watson s t a t i s t i c = 1.20799 
p-value = 0.00339611 
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Pg gretl: CUSUM test output • 

CUSUM t e s t f o r s t a b i l i t y of parameters 

mean of sc a l e d r e s i d u a l s = -0.374687 
sigmahat = 2.74361 

Cumulated sum of s c a l e d r e s i d u a l s 
(•*' i n d i c a t e s a value outside of 95% confidence band) 

2003 -0. 011 
:: -0. 101 
2005 0. 539 
;:: f. 1. : E : 
2007 1. 
2008 1. 364 
2009 -0. 661 
2010 -2 . : : -

2 011 -2. 627 
2012 -2 . 002 
2013 -0. 
2014 -0. 490 
2015 -0. 177 
2016 -0. 196 
2017 -1. 545 
2018 -2. 282 
2019 -1. 910 
2020 -2 . tst 

H a r v e y - C o l l i e r t(17) - -0.579406 with p-value 0.5699 



CUSUM plot with 95% confidence band 
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• P I gretl: CUSUMSQ test output 

CUSUMSQ t e s t f o r s t a b i l i t y of parameters 

Cumulated sum of squared r e s i d u a l s 
('*• i n d i c a t e s a value outside of 95% confidence band) 

X 

Q 

2003 0. 000 
2004 0. 000 
2005 0. 024 
2006 0. 125 
2007 0. 125 
; J J -: 0. - 4 : 
2009 J. iE -
2010 0. r - j 
2011 0. 674 
2012 0. 696 
2013 :. E i i 
2014 0. 833 
2015 :<. E EE 
2016 0. E iE 
2017 J . 943 
2018 0. 975 
2019 J. 983 
: : 000 
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£ | gretl: QLR test output 

0 <S> • Q k 

2020 

X 

Quandt l i k e l i h o o d r a t i o test for s t r u c t u r a l break at an unknown point, 
with 15 percent trimming: 
The maximum F(4, 14) = 4.0509 occurs at observation 2009 
Asymptotic p-value = 0.0439959 for chi-sguare(4) = 16.2036 
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Chow F-test for break 
5% QLR critical value 
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I gretl: residual dist. X 

m 
Frequency d i s t r i b u t i o n for uhat2, obs 2-23 
number of bins = 7, mean = -2.53379e-015, sd • 0.422315 

i n t e r v a l midpt frequency r e l . C'JJT.. 

< -0.68377 -0 - 4 . E : i 4 . • -0. 68377 - -0.39644 -0 .54011 3 13 .64% 18. 18% • • • • 
-0. 39644 - -0.10912 -0 .25278 6 27 .27% 45. 45% ********* 
-0. 10912 - 0.17821 0 .034546 € 27 .27% 72. 73% ****••••• 
0. 17821 - 0.46554 :< .32187 4 18 .18% 90. 91% * * * * * ft 

0. 46554 - 0.75286 j .60920 - 4 .55% 95. 45% * 
>= 0.75286 o . E 9 6 5 5 4 .55% — EE. 00% ft 

Test for n u l l hypothesis of normal d i s t r i b u t i o n : 
Chi-square(2) = 1.611 with p-value 0.44692 
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gretl: graph X 
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Test statistic for normality: 
Chi-square(2) = 2.235 [0.3271} 
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relative frequency 
N(2.1993e-015,0.68646) 
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M gretl: Durbin-Watson X 

<3 

Durbin-Watson s t a t i s t i c = 2.14957 
p-value = 0.417543 

gretl: QLR test output X 

Quandt l i v e l i h o o d r a t i o test for s t r u c t u r a l break at an unknown point, 
with 15 percent trimming: 
The maximum F(4, 14) = 3.53238 occurs at observation 2007 
Asymptotic p-value ~ 0.102987 for chi-square(4) = 14.1295 
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P| gretl: CUSUM test output • 

a a s ^  
CUSUM t e s t f o r s t a b i l i t y of parameters 

mean of s c a l e d r e s i d u a l s = -0.0464647 
sigmahat = 0.43192 

Cumulated sum of sc a l e d r e s i d u a l s 
('*' i n d i c a t e s a value outside of 95% confidence band) 

a 3 :• i 0 . - -J-i 

2004 : . - r r 
2005 : .2 j - 1 

2006 -0 .284 
2007 l .447 
:;:: l .871 
2009 2 .188 
; :•.: s .658 
2011 4 .182 
2012 5 .397 
2013 4 .157 
2014 4 .027 
2015 2 . I2C 
2016 2 .029 
2017 : .628 

0 .610 
2019 -0 .543 
2020 -1 .936 

H a r v e y - C o l l i e r t(17) = -0.456411 with p-value 0.6539 
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CUSUM plot with 95% confidence band 
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P I gretl: CUSUMSQ test output • x 

Ö 

CUSUMSQ t e s t f o r s t a b i l i t y of parameters 

Cumulated sum of squared r e s i d u a l s 
(**' i n d i c a t e s a value outside of 95* confidence band) 

2003 J .001 
2004 J .001 
2005 j .001 
2006 j .015 
: J:~ .189 
2008 j .::: 
:: J 9 : .205 
: j : j : .331 
2011 : .347 
2012 0 .433 
2013 j .522 
2014 J .523 
2015 J .691 
2016 :• .696 
2017 J .810 
2018 J .810 
2JL? J .887 
2020 .000 
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CUSUMSQ plot with 95% confidence band 
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