CREATE

CREATE produces new series as a function of existing series.

Notation

The following notation is used throughout this chapter unless otherwise stated:

Existing Series Xq,..., X,
New Series Y1, Y

Cumulative Sum (CSUM(X))

Yj:

Xi j:l,...,n

i
=1

Differences of Order m (DIFF(X,m))

Define

Zj(k):ZJ(k—l)—ZJ_l(k—l) k:l,...,m j:k+l,...,n

then

v = Zj(m) j=m+1...,n
I |SYSMIS otherwise
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Lag of Order m (LAG(X,m))
o _ Xj—m j:m+l,...,n
F7lsysmIs  j=1...,m

Lead of Order m (LEAD(X,m))

v = Xj+m i=4...,n—-m
' lsYSMIS j=n-m+1,...,n

Moving Average of Length m (MA(X,m))
If misodd, define
g=m-1
then

q
Y, = quj+k/m j=q+Ll...,n—q

SYSMIS otherwise

If miseven, define g =ny2 and

then

Y-:(Zi—l+zj)/2 j=q+1...,n-q
SYSMIS otherwise



Running Median of Length m (X,m)

If misodd,

v :{median(xj_q,xj_qﬂ,...,xj,xjﬂ,‘..,xjm) j=q+L..,n-q

SYSMIS otherwise
If miseven, define
Z; = median( X _qs1,-» X}, Xjazros Xjuq) 1 =0 =g
then

v - (zj_1+zj)/2 j=q+L...,n—-q
I lsysmis otherwise

where

a)) if kisodd

median(ay,..., ay ) = {(a(u +a(|+1))/2 if kiseven

- J(k+D/2 ifkisodd
k2 if kis even

and a) <@y <...< a(k) isthe ordered sample of ay,...,ay .

Seasonal Differencing of Order m and Period p (SDIFF(X,m,p))

Define

Zl(k):ZJ(k—l)—ZJ_p(k—l) k=1...,m j=pk+l,...,n
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Yj :Zj(m) j=mp+1,...,n

The T4253H Smoothing Function (T4253H(X))

The original series is smoothed by a compound data smoother based on Velleman
(1980). The smoother starts with:

* A running median of 4:
Let Z be the smoothed series, then
Zj+1/2:medial’l(Xj_l,Xj,Xj+1,Xj+2) j:2,...,n—2

and

20 — Z{2 = median(X;, X;) = 3(X; +X,)
05 = %1

23, = median(Xy 1, %) = 3 (Xpa + Xo) 280 = X,

n+l/2 —

e A running median of Z:

Zil) =205 2 = Zn+12

and

ZEl):%(ZJ_]/Z‘FZJ_'_]/z) j:2,...,l’]—1.



A running median of 5 on z® .. ,Zr(]l) from the previous step:

Let z? be the resulting series, then

z{?) = median(z{”, 2", 2"

n-21“n-11“n

z{8), = median(2Y,, 2%, Z2)

zl(z) = median(Zj(l_)z,Zgl_)l,Zj(l)121({2114122) =3...,n=2

A running median of 3 on 21(2) peres Z,SZ) from the previous step:

3)

Let z( be the resulting series, then

z(? =medien(2(,2%,2%)) j=23...n-1

29 = medien(328Y ~22%, 2%, 20"
n “n-1

z = median(32% - 223,223

Hanning (Running Weighted Averages):
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* Residudl:

D, = X -z

i=1...,n
*  Repeat the previous steps on theresiduals Dy,...,Dy:
- Let D{,...,D{ bethefinal result.

e  Final smooth:

y=z%+p® i=1..n

Prior Moving Averages of Length m (PMA(X,m))

i-1
XJ/m i=m+1...,n

SYSMIS i=1...,m

Fast Fourier Transform (FFT(X))

The discrete Fourier transform of asequence X ={Xy,..., X} isdefined as

1 ,
Y= z X, exp{-i27f, (t-1)}
t=1

N X,[cos( 278, (t 1)) ~i sin(274, (t 1))

:%Z X, cos(27f, (t 1) +i —%Z X, sin(27f, (t- 1)

:ak+ibk



CREATE 7

Thus a, b are two sequences generated by FFT and they are caled rea and
imaginary, respectively.

a, :%Z X, cos(27f, (t-1)) k=1...r

t=1
n

b, = —%Z X, Sn(2rf (t-1) k=1...r
t=1

where

‘- (n-1)/2 ifnisodd
n/2 if niseven

and

n

a=X by=-

Sl

X coq 7t - 1))

t=

Inverse Fast Fourier Transform of Two Series (IFFT(a,b))

The inverse Fourier Transform of two series{a, b} is defined as

q q

X = ag —by coy 7t ~1)) +2 z ay, cog 271 (t 1)) - z by sin(27f (t - 1))
k=1 k=1
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