smoother

The smoother-command is a filter that extends a monthly or quarterly series from its last observed value based on the annual average of an indicator series. The command is particularly useful when extending a higher frequency series based on annual forecasts. 

Let denote the observed series on monthly or quarterly frequency in period . Moreover, let the indicator series  represent the annual forecasts and let the variables  and represent the annual mean of the series  and , respectively. The smoother-command creates the trend-series  that minimises:



subject to the initial value . The first term ensures that the annual average of the filtered series becomes close to the annual average of the indicator series. The second term ensures that the change in the filtered series does not change much, i.e. the filtered series becomes smooth. Which of these two terms that is given the highest weight is determined by the parameter .  should be low if the annual average of  shall be close to the annual average of the indicator series  and high if the filtered series is to be close to linear. 

The add-in automatically generates a smooth trend-series, i.e. it finds a high value for  that also ensures that the difference between and  is not more than a specified limit (default is .). This happens iteratively starting from a very high default value for , see below. A specific value for lambda may optionally be specified. If , initial deviations count more than subsequent deviations, but the default setting is . In EViews, the period  corresponds to the first period in the active sample. When the routine is finished, the statusline shows the number of iterations and the value for  and the final iterated value for . Note that the routine makes use of the  addin.[footnoteRef:1]  [1:  The  add-in is available on the EViews forum. ] 


Command

	 

Arguments
	%0 – series to be filtered ()
	%1 – indicator series with annual forecasts ()
%2 – name that will be given to the filtered series (). If empty, the filtered series will be given the name:      
         {%0}_f, if no other object holds that name in the workfile[footnoteRef:2] [2:  The @getnextname-command is used to find an available name for the new series.] 


Options
	lambda=””		- value for smoothing parameter , default is iterative procedure, see below. 
	beta=””			- value for smoothing parameter , default: beta=0.8.
	lambdainit=””	- initial starting value for  when iterating from above. Default is lambda=1000 on quarterly frequency 
						   and lambda=81000 on monthly frequency.[footnoteRef:3] [3:  The conversion between frequencies is inspired by Ravn and Uhlig (2002), where the adjustment from quarterly to monthly frequency is given by the ratio: , see: Ravn, Morten O. and Harald Uhlig (2002). “On Adjusting the Hodrick-Prescott Filter for the Frequency of Observations,” Review of Economics and Statistics, 84, 371-375. ] 

	lambdamin=””	- minimum allowed value for lambda before stopping iterations. Default is 
	initval=			- initial value for the filtered series . Default is: 
	nowarning		- no warning is shown if the difference between and  is more than difflimit=. 
	maxiter=			- maximum number of iterations when finding the optimal . Default is maxiter=20. 
	downscale=		- parameter () governing how the smoothing parameter  is changed during iterations, see below. 
	difflimit=			- limit for allowed difference between and . Default is difflimit=
	na					- the filtered series is given the values: , for . Default is  
	showgraph		- shows graph that compares the annual averages of the indicator series and the filtered series. Only 
 						  available if a manual value for lambda is specified. 
	nostatusline		- do not show statusline-message when the add-in is finished
	smoothercheck	- creates a scalar named smoothercheck that is equal to 1 if no proper solution is found
	dontstop			- the routine does not stop even if the model will not solve. Can be useful in combination with 
						  the smoothercheck-option when used in a loop. 
	newpage			- solves the model in a new workpage
	nowfmin			- do not minimize workfile window

Examples
	
	smpl 2023:3 2030
	smoother x z

Makes a filtered series named x_f based on the indicator series z and using the initial value from x in 2023:3. 

	smpl 2023:1 2030
	smoother(beta=0.9, lambda=0.5, nowarning, na)  q6   q6_annual  q6_trend
	
	Makes a filtered series named q6_trend based on the parameters lambda=0.5 and beta=0.9, and the indicator series q6_annual, using the initial value from q6 in 2023:1. Do not show a warning even if the difference between and  is more than 0.1. The resulting filtered series will hold NA-values up to 2022:4. 


	EViews program 

close @all 
wfcreate(wf=smoother, page=m) m 2020 2030
pagecreate(page=a) a 2020 2030

'generate series

'annual page 
rndseed 22321
smpl 2020 @last
genr xf=5+nrnd*0.1
copy xf m\xf

'monthly page
pageselect m
smpl @first 2021:2
genr x=5+nrnd

'call smoother add-in
smpl 2021:2 2028
smoother(lambda=10000, nowarning,na) x xf xf1
smoother(lambda=1000, difflimit=0.8, na, showgraph) x xf xf2
smoother x xf xf3

'graph results
smpl 2020 2022
  graph gr1.line( ) xf1 xf2 xf3 x
smpl 2021 2022
graph gr2.line @meansby(xf1, @year)-@meansby(xf, @year)    @meansby(xf2, @year)-@meansby(xf, @year)      @meansby(xf3, @year)-@meansby(xf, @year)     
graph gr.merge gr1 gr2
gr.align(2,1,1)
show gr

Note that in contrast to XF3, the two series XF1 and XF2 do not hold annual averages that are very close to the indicator series XF: 
	[image: Et bilde som inneholder tekst, line, diagram, skjermbilde

Automatisk generert beskrivelse]

Iterations
The routine starts with an initial value for  and, if the solution is not within a specified limit for allowed difference between and , solves the model iteratively until a solution is found. For each iteration the value for  is reduced according to the following relationship,  



where  is the number of iterations,  is the maximum number of iterations, which holds the default value  and  is the parameter, which holds the default value  The routine stops when  reaches the minimum value . A lower value than this often leads to a non-singular Hessian matrix in the solveMCE routine. 

Implementation in EViews
The routine is based on a forward-looking model in EViews, which is implemented as: 

DTR  = DTR_INSTR

DDTR  = (DTR(+1)  - DTR)

TREND  = TREND(-1) + DTR

GAP  = @recode(@month = 12 , TREND + TREND(-1) + TREND(-2) + TREND(-3) + TREND(-4) + TREND(-5) + TREND(-6) + TREND(-7) + TREND(-8) + TREND(-9) + TREND(-10) + TREND(-11) - (X  + X(-1)  + X(-2)  + X(-3)  + X(-4)  + X(-5)  + X(-6)  + X(-7)  + X(-8)  + X(-9)  + X(-10)  + X(-11)) , 0)

in the case of monthly frequency, where GAP represents the term  and TREND is the filtered series . The routine makes use of the solveMCE routine to solve this model for  by minimizing the criteria above. 
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——— @MEANSBY(XF1,@YEAR,"2021m01 2022m12")-@MEANSBY(XF,@YEAR,"2021m01 2022m12")
——— @MEANSBY(XF2,@YEAR,"2021m01 2022m12")-@MEANSBY(XF,@YEAR,"2021m01 2022m12")
——— @MEANSBY(XF3,@YEAR,"2021m01 2022m12")-@MEANSBY(XF,@YEAR,"2021m01 2022m12")




