Special types of regressions
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Dummy Variables

Trend extraction

Trend Extraction in EViews
Smoothing methods

Smoothing methods in EViews






Special functions
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. @trend Y = By + B0, + 5,0, + F0; + &,
« @seas(i) Yo = Bo + 510; + 5,0, + S50, + Bl + &,

Equation Estimation

Spedification | Optons

Equation spedification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explict equation like ¥ =c{1) +c(2)*X.

v ¢ ([@seas(l) @seas(?) @seas(3

Estimation settings

Method: [LS - Least Squares (MLS and ARMA)

Sample: 104701 200504

Equation Estimation

Spedfication Im‘

Equation specification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explicdt equation like ¥=c(1) +c(Z)*X.

y € @seas(l) @seas(?) @seas(3) @trend -

Estimation settings

Methed: || 5 - | east Squares (NLS and ARMA) -

Samplet 104741 200504 -

[ Ok ] [ CracysaTH

[ 0K J [ CKacyBaTH
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q, =(1,0,0,0,1,0,0,0,1,0,...)

g, =(0,1,0,0,0,1,0,0,0,1,0,...)’

ds =(0,0,1,0,0,0,1,0,0,0,1,0,...)’
1 quarter Yt = Do+ b+ &
2 quarter =Po+ D+ &
3 quarter =Po+ s+ &
4 quarter yt = Po + &




'y @8
I\S IZ

Example — 1
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Example — 2
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Dummy application

« Seasonality
e Crisis description

 Quality characteristics
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Linear

Quadratic

Polynomial

Exponential

Power

f(t)=a, +ajt
f(t)=a, +at+a,t°
f(t)=a, +at+a,t’ +...+at"
f(t)=a,e"

f(t)=a,t™
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Example
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Quadratic trend example — 1

Equation Estimation >

Specification  Options

Equation spedfication

Dependent variable followed by list of regressors induding ARMA
and PDOL terms, OR an explidt equation like ¥ =c(1) +c(2)*X.

qc @trend @trend2

Estimation settings

Method: |LS - Least Squares (NLS and ARMA) w

Sample: [ 104341 195304

0K | | CracyBaTH
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Quadratic trend example — 2
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Exponential trend example

f(t)=a,+ae

Equation Estimation >

Spedfication  Options

Equation specification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR. an explict equation like ¥ =c{1)+c(2)*X.

y c exp{@trend)|

Estimation settings

Method: | LS - Least Sguares (MLS and ARMA) e

Sample: | 194791 200504

Ok I | CracysaTH
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« Exponential smoothing is commonly applied to smoothen data, acting as low-
pass filters to remove high frequency noise.

* New time series is build by the rule:

Sy =Y,
S;=ay, +(1-2)S,,, O<a<l.

» A constant can be found by different ways.

2

o=—--:.
T+1
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Forecast

* The forecast is equal to the last value of smoothed series:

S/\T+p = Sy, p=1 2,



Example — 1
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Export of goods and services in Ukraine
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» This method uses exponential smoothing twice with the same coefficient.

St/ =ay, +({1- a)St/—la

S/ =aS! +(1-a)S!,, 0<a<1.

e Forecast

Vip=S, p=1 2
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Example
Export of goods and services in Ukraine
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» Uses exponential smoothing 3 times with the same constant.

St/ =ay, +({1- a)St/—la

S/ =aS! +(1-a)S/,,

S/ =oS!" +(1-a)S/”, 0<a<1l.

e Forecast
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Example
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» This model extract trend as a complimentary series:

S/—Y2’ Sz = Yo = Y1
S! =ay, +(L-a)(S{, +S!,) O<a<d,

S/ = p(s! -, )+ @-p)s!,, 0<p<1.

e Forecast:

S/\T+p = 81{ + pS-{/, p = 11 2!
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Example

Export of goods and services in Ukraine
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3 series are analysed:
. aT - smoothed series,
. bt - trend component,

. Ct - seasonality index

N :a[ Y, j+(1—a)(at1+bt1)’

Ci s
| Zﬂ(at_at—1)+(1_'8)bt—l’
c, = 7(%)"‘(1_7)(%3’ t=2s+1T.

S — number of season cycles



s C
|\S IZ

Forecast

’yT+p = (aT T pr)CT—s+p’
p=1, 2, ..., S,

’yT+p = (aT T pr)CT—23+p’
p=s+1 s+2, ..., 2s.
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* A=100 for annual, A=1600 for quarterly, A=14400 for monthly data.
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Example

Export of goods and services in Ukraine
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Example file

 Macromod.wfl
« Samplel: 1947qg1 200594
o Sample2: 1947qg1 195894
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Proc-Exponential smoothing- l\s I‘;
Simple Exponential smoothing

Exponential Smoothing >
Smoothing method T Smoothed series
(®) single 1 asm
O Double 1 Series name for
() Holt-Winters - No seasonal 2 smoothed and
() Holt-Winters - Additive 3 forecasted values.

() Holt-Winters - Multiplicative 3
Estimation sample

19471 2005q4
Smoathing parameters ‘ d ?
Alpha: | E Forecasts begin in
(mean) Engir ﬂumger period following
: sl estimation endpoint.

%E’?ﬁd] | E and 1, or E to =

estimate. Cyde for seasonal
Gamma: | E
(zeazonal) | 4

K. Cancel
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Qutcome — 1
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Outcome — 2
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Proc-Hodrick-Prescott Filter...
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Hodrick-Prescott Filter

Output series

smoothed series: | hp_g]

Cycle series:

Smoothing Parameter

Lambda: | 1500

(@) Edit lambda directly

Power: | 2

Blank fields will not generate

() Set lambda by Ravn Uhlig frequency rule

Power does not matker for quarkerly

QK

Cancel
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Hodrick-Prescott Filter (lambda=1600)
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Outcome — 2

Hodrick-Prescott Filter (lambda=1600)

600
_ 500
80 _ _ 400
40 | _ 300
0_ _ 200
-40
-80 L e e L L

48 49 50 51 52 53 54 55 56 57 58

G Trend —— Cycle




Review
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Vo = Do + DXy + BoXo + oot o X T ELT=1N

yt - dependent variable;
Xlt ’ X2t 1t Xk—lt - independent variables;

g’[ - residuals.
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Dummy application

« Seasonality
e Crisis description

 Quality characteristics
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Linear

Quadratic

Polynomial

Exponential

Power

f(t)=a, +ajt
f(t)=a, +at+a,t°
f(t)=a, +at+a,t’ +...+at"
f(t)=a,e"

f(t)=a,t™
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Exponential smoothing

Double exponential smoothing

Triple exponential smoothing
Non-seasonal Holt-Winters smoothing

Multiplicative Winters smoothing

Hodrick-Prescott Filter



Thank you for attention!
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