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tconsume, = consume, — 0.357123* consume,, for t = 2

tgdp, = gdp, — 0.357123* gdp,, for t = 2
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tconsume, = consume, — 0.357123* consume,, for t = 2

tgdp, = gdp, — 0.357123* gdp,, for t = 2
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> consume<-ts(samplel_datfconsume, start=c{1995.1), freguency=4)
> gdp<-ts{samplel_datSgdp, start=c(1995.1), frequency=4)

> ols5.res<-Im{consume~gdp)
> summary(ols.res)

call:
Im{formula = consume ~ gdp)

Residuals:
Min 10 Median Ela Max
-3879.8 -1342.8 163.6 1166.1 4532.2

coefficients:

Estimate std. Error t value Pri>|t|)
(Intercept) 2.303e:04 4.981e+03 4.624 0.000119 #***
gdp 3.997e-01 4.714e-02 8.479 1.56e-08 #ww

signif. codes: O *#*=! 0,001 "**' Q.01 "*' 0,05 *.' 0. * ' 1

Residual standard error: 2047 on 23 degrees of freedom
Multiple R-squared: 0.7576, Adjusted R-squared: 0.7471
F-statistic: 71.8% on 1 and 23 DF, p-value: 1.561e-08

> res<-resid{ols.res)
> res.t<-ts{res)
> dwtest{ols.res)

purbin-watson test
data: ols.res

DW = 1.2273, p-value = 0.01178
alternative hypothesis: true autocorrelation is greater than 0



> n<-length{res}

> lres.t<-ts(append(res.t[1:24], 0, after=0))
= res.aux<-Imires.t~gdp+lres.t)

= summary(res. aux)

call:
Im{formula = res.t ~ gdp + Tres.t}

Residuals:
Min 1q Median 3Q Max
-4903 -1135 -195 1202 3991

coefficients:
Estimate std. Error € wvalue Pri=|t|)
{Intercept) 4.041e+02 4,770e+03 0.085 0.9332

gdp -4.151e-03 4.515e-02 -0.092 0.9276

Tres.t 3.641e-01 2.055e-01 1.772 0.0903

STqnif,. codess O Tewsligogod teet g pr W gL gy S O.E Y R R
Residual standard error: 1958 on 22 degrees of freedom
Multiple R-squared: 0.1249, Adjusted R-squared: 0.04332
F-statistic: 1.57 on 2 and 22 DF, p-value: 0.2305

es. aux)ir.squared

> Im<-n*summary (r
df=1, Tower.tail=F)})}

> (pchisg(lm,
[lj 0.07724137

¢
:

> coch.res<-cochrane. orcutt(ols. res)
> coch.res
Cochrane-orcutt estimation for first order autocorrelation

call:
Tm{formula = consume ~ gdp)

number of interaction: 5
rho 0.357123

purbin-watson statistic
(original): 1.22725 , p-value: 1.178e-02
(transformed): 1.83540 , p-value: 2.657e-01

coefficients:

(Intercept) gdp

23842.831304 0.392648
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> Tconsume<-consume[2:25]-0. 357123 *consume[1:24]
> tgdp<-gdp[2:25 —J.33'123’gdp[L 24]
> g15,res<—1m(TCPnSUﬂe ~tgdp)
> summary(gls.res)
call:
Im{formula = tconsume ~ tgdp)
Residuals:
Min 1qg Median 30 Max

-4984.4 -B52.1 107.4 1186.4 3926.2

Coefficients:

Estimate std. Error t value Pri=[t|)
(Intercept) 1.533e+04 4.716e+03 3.250 0.00367 =*=*
tgdp 3.926e-01 ©0.868e-02 5.717 9.46e-0f #=*

signif. codes: 0 “*#**' Q.001 "**' g.01 “*' 0.05 “." 0.1 * " 1

Residual standard error: 1920 on 22 degrees of freedom
Multiple R-squared: 0.5977, Adjusted R-squared: 0.5794
F-statistic: 32.69 on 1 and 22 pF, p-value: 9.464e-06
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> n<-length(res)

> res.t.sg<-res,thA2

> gnp.sg<-gnpA2

> def.sg=<-defA2

> res.aux<-Im{res.t.sg-gnp+def+gnp.sq+def.sq+gnp*def)
> summary (res. aux)

call:
Im(formula = res.t.sq ~ gnp + def + gnp.sq + def.sq + gnp * def)

Residuals:
Min 1qQ mMedian 3Q Max
-122699786 -33978756 -5218981 7350567 335722746

coefficients:
Estimate std. Error t wvalue Pr=|t|)

(Intercept) 2.497e+08 7.229e+07 3.454 0.00102 #*

gnp A4, 800e+03 9.612e+032 0.499 0,61934

def -6.387e+06 2.365e+06 -2.701 0.00897 =¥

gnp. sq -6.177e-01 4.774e-01 -1.294 0.20067

def.sqg 1.443e+04 3.746e+04 0.3B5 0,70139

gnp:def 2.116e+02 2.544e+02 0.832 0.40891

stgnifs codess: 6 Peedi @00l et aunl PR 0005 ot el Y T X

Residual standard error: 72540000 on 60 degrees of freedom
Multiple R-squared: 0.2978, Adjusted R-squared: 0.2393
F-statistic: 5.08% on 5 and 60 DF, p-value: 0.0005917

> nm2<-m2/sgrr{gnp)

> nc<-1/sgre{gnp)

> ngnp<-sgrt{gnp)

> ndef<-def/sqrtignp)

>

>

>

wls. Im<-Tm{nm2~nc+ngnp+ndef-1)
summary (wls. Tm)

call:
Im(formula = nm2 ~ nc + ngnp + ndef - 1}

Residuals:
Min 1g ™edian 3qQ Max
-69.004 -26.602 -7.132 23.311 141.640

coefficients:

Estimate 5td. Error t value Pr{=|t|)
nc -2.BBle+04 2.248e+03 -12.816 < 2e-1f ¥¥*
ngnp 1.532e+00 1.979e-01 7.738 1.02e-10 #w*
ndef 2.988e:02 5.093e+01 5.867 1.79e-07 #%%

S5tgnits codes: 0 %l QU001 T gool FRT 0005 Y Ot 21

Residual standard error: 46.47 on 63 degrees of freedom
Multiple R-squared: 0.9659, Adjusted rR-squared: 0.9643
F-statistic: 395.5 on 3 and 63 DF, p-value: < 2.2e-16
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> samplel.ts<-ts{samplel_dat, start=c(2013,2), end=c(2019,2)},
>

> cons<-samplel.ts[,1]

> gdp<-samplel.ts[,2]

=HEZN Oist 8¥o=2 U 2= AS?
SIH AHI A8l 3I|= 0.30972720ICF.
2(-)29

CICICIOR

=L

frequency=4})

Tgdpl<-gdp[4:24
lgdp2<-gdp[3:23
lgdp3<-gdp[2:22
T1gdpd<-gdp[1:21

vy

WoNN Y

summary {(dynim{cons~L{gdp, 0:4)))

Time series regression with "ts" data:

Start = 2014(2), End = 2019(2)
call:
dynim(formula = cons ~ L(gdp, 0:4))
Residuals:

Min 10 wmedian 3Q Max
-2592.0 -967.9 -256.1 794.8 3618.7
coefficients:

Estimate std. Error t value pPri>|t|)

(Intercept) 3.241e+04 S.DﬁSe+03 4.017 0.00112 **
L {gdp, 0:4)0 5.670e-01 2.149e-01 2.639 0.01860 *
L{gdp, 0:4)1 -1.094e-01 3.599e-01 -0.304 0.76536
L(gdp, 0:4)2 -2.122e-02 3.563e-01 -0.060 0.953331
L(gdp, 0:4)3 5.347e-02 3.693e-01 0.145 0.88681
L{gdp, 0:4)4 -1.858Be-01 2.358e-01 -0.788 0.44296
Signif. codes: 0O “#**+* 0,001 “**" 0.01 “*" 0.0% “." 0.1 * " 1

Residual standard error: 2122 on 15 degrees of freedom
Multiple R-sguared: O0.766, Adjusted R-squared: O0.688
F-statistic: 9.821 on 5 and 15 DF, p-value: 0.0002556

> betal<-Im. resfcoeff[2]
> betal<-Tm.resScoeff[2]+Im.resScoeff[3]+Im.resfcoeff[4]
> betaZ<-Tm.resfcoeff[2]1+2*Im. resScoeff[3]+4%Im. resScoeff[4]
> betad<-Im.resfcoeff[2]+3*Im. resScoeff[3]+92%Im. resscoeff[4]
> betad<-Im. resfcoeff[2]+4*Im. resfcoeff[3]+16%Im.resScoeff[4]
> (coeff_fdl<-rbind(Im.resfcoeff[1],betad, betal, beta2, beta3,
(Intercept)
3.192060e+04
betal 4.386243e-01
betal L 240260a-01

1
beta? -6.431342e-02
beta3 -1.263940e-01
betad -6.221360e-02

beta4
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zl<-gdp[5:25]1+1gdpl+Tgdp2+1gdp3+1gdp4

z2<-1gdpl+2*1gdp2+3*1gdp3+4*I1gdpd

=
=
> z3<-1gdpl+4*1gdp2+9*1gdp3+16%1gdp4
=

(summary(Im.res<-Im{cons[5:25]~z1+z2+23)))

call:

Im{formula = cons[5:25] ~ z1 + 22 + z3)

Residuals:
Min 10 wMedian
-3198.0 -1205.6 -101.2

Coefficients:

Estimate std.

(Intercept) 3.19%2e+04
z1l 4. 386e-01
Z2 -3.777e-01
23 6.313e-02

signif. codes: 0 ‘'wwx?

7
1
2
5

0

3Q

. 705e+03
.257e-01
27 3e-01
.721e-02

. 001

g

Max
729.5 4031.0

Error © value
4.143
3.491

-1.662
1.104

0.01

[

0.05

Pri>tl)
0.000681 *#*
0.002799 **
0.114871
0.285185

0.1

Residual standard error: 2033 on 17 degrees of freedom

Multiple R-squared:

0. 7566,

Adjusted R-squared:

F-statistic: 17.62 on 3 and 17 DF,

0.7L37

p-value: 1.B844e-05
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