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Retransformed Forecasts Back In Time Series

Abstract

The power and activity of statistical models is often improved after
doing a suitable transformation, the efficacy is reflected also on analysis and
forecasting using time series models. The mathematical modification of the
data raises problems for the interpretation of models results and usefulness
of forecasts based on transformed data, so in this paper we deal with
methods for retransformed forecasts back into original scale. The application
side of this paper will be in daily average data of electric power
consumption in Nineveh governorate.
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Box and Jenkins ) Univariate
ARIMA

(Box and Cox 1964)

Liu and 2002) (Pankratz 1991)

A
bi-1) it A % 0
A
z, =
In(y,) ;ifF 4 =0
t=12,---,n . [A<1
(1) A
)

Box and Jenkins (1976)

(1976

. ( Liu 2006) (Hudak

(1)
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Ansley, Spivey and Wrobleski(1977)
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First Type (2) (1)
y . ; 0ifF 4 =0
, - G)
In y, ; ifF 4 =0
A=0
. (Liu 2006)
Maximum Likelihood Function Box-Cox
A
. (Guerrero 1993) Stabilize

A

Improve The Efficacy Of The Model
Accuracy Of The Forecasts

) A ( )

A=0
.(Liu 2006) (
3
. (Liu 20006)
(Gurrero 1993)
. (Liu 20006)
"Naive Forecasting"" !
Forecast Errors Cost Function

.(Granger and Newbold 1986)
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Box- z0
Cox
1
(220 +1) if A =0
g =T (20)= (4)
e if A =0
(Non Box-Cox) z0
1
(A@EOy 1 )e1) sif 2 =0
g =11(2")=, )
et if A =0
z0
() )
Z, ; 1f A #0
g =T1(20)= (6)
g if A=0
Power Transformations
Z; :T(yt) (7)
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:(Liu 2006) y Guerrero (1993)
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exp 5 ; =
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0.5+ 0.5{1 2 yﬂ_;) ]2 Lif 120
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= (24)
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Post

Sample
Straight Retransformed
.Unbiased Retransformed
A
2
.(2005 ) . 3

)
. (Liu 2006, 2008
Additive Outlier (AO) N
Innovational Outlier (I0) 2
Level Shift (LS) 3
Temporary change (TC) () 4
S

(1 ) 2008/8/7 2008/6/10

Post Sample
(2 ) SCA
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Time Series Plot

(1)

v
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UROOT Y1. METHOD DF. ORDERS O. SPAN 1,50.
SIMPLE DICKEY-FULLER TEST

SERIES TO BE TESTED FOR UNIT ROOT(S) IS: Y1
TEST BASED ON SAMPLE SIZE: 50
PROBABILITY OF A SMALLER VALUE 1S SET TO: 0.050
(<---- INTERPOLATED D-F TABLE ---->)
CRITICAL VALUE BASED ON OLS t-STATISTIC
TEST 0.010 0.050 0.100 0.050
ORDER STATISTIC LEVEL LEVEL LEVEL LEVEL
0 -0.18 -2.62 -1.95 -1.61 -1.95
(<---- INTERPOLATED D-F TABLE ---->)
CRITICAL VALUE BASED ON OLS AR COEFF
TEST 0.010 0.050 0.100 0.050
ORDER STATISTIC LEVEL LEVEL LEVEL LEVEL
0 -0.08 -12.90 -7.70 -5.50 -7.70

DIFFERENCE Y1. NEW D1. DFORDERS 1.
DIFFERENCE ORDERS ARE (1-B)

SERIES Y1 1S DIFFERENCED, THE RESULT IS STORED IN VARIABLE
SERIES D1 HAS 50 ENTRIES
3)
¥
50—
D —
a0 —
T T T T T
Inclex 10 20 an 40 s0 Time

:(3)
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UROOT
YES

UROOT
YES

D1
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ACF o Dugimal 01

1 T T T T T T T T T T T T

L4500 -1

BT o T W TR T TN T WA TN TR SR A

UROOT D1. METHOD DF. ORDERS O. SPAN 1,50.
SIMPLE DICKEY-FULLER TEST
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PACE of Dugmal 01

1 T T T T T T T T T T

a0

| 1 i i
m ||'|“.|I |H ] B R Ry

e e e T

L30F

SERIES TO BE TESTED FOR UNIT ROOT(S) IS: D1
TEST BASED ON SAMPLE SIZE: 49
PROBABILITY OF A SMALLER VALUE IS SET TO: 0.050
(<---- INTERPOLATED D-F TABLE ---->)
CRITICAL VALUE BASED ON OLS t-STATISTIC
TEST 0.010 0.050 0.100 0.050
ORDER STATISTIC LEVEL LEVEL LEVEL LEVEL UROOT
0 -11.81 -2.62 -1.95 -1.61 -1.95 NO
(<=--- INTERPOLATED D-F TABLE ---->)
CRITICAL VALUE BASED ON OLS AR COEFF.
TEST 0.010 0.050 0.100 0.050
ORDER STATISTIC LEVEL LEVEL LEVEL LEVEL UROOT
0 -71.97 -12.86 -7.68 -5.49 -7.68 NO
(-0.95  0.95) 2

Root Mean Square Error (RMSE)
A RMSE
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RMSE 9

RMSE = \/nlq—tzml (A (26)

t Y,

Y, Z

m
A RMSE - (1)
1 RMSE 1 RMSE
0.95 19.88885* Z0.95 21.08143
0.90 19.91616 Z0.90 21.05056
0.85 19.94360 _0.85 21.01344
0.80 19.97134 Z0.80 20.97798
0.75 19.99992 2075 20.94076
0.70 2002722 2070 20.90531
0.65 20.05553 20,65 20.87170
0.60 20.08414 Z0.60 20.83640
0.55 20.11265 20,55 20.80244
0.50 2014167 20,50 2076827
0.45 2017075 _0.45 2073477
0.40 2020014 Z0.40 20.70022
0.35 20.22951 2035 20.66789
0.30 2025929 2030 20.63505
0.25 20.28943 2025 20.60218
0.20 2031937 2020 2056990
0.15 2034976 015 2052742
0.10 20.38058 20.10 20.50582
0.5 2014167 05 2076827
0.0 20.59126
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A=0.95
A=0.95 BOX-COX

2 =095 BOX-COX
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Index 10 20 a0 40 g0 Time
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mf r 1 1 r 1111 r 1 1 1] mf r 1 1 r 1111 r 1 1 1]
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—_ i
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1l I l L 0 1 | 1| 1. 1 L
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MA(1)

(AIC,)
. (Chatfield and Faraway 1998)
2
AIC, = nln[S—J+2p+M (27)
n n-p-2
‘n
Sum Of Square Residual 'g’
. (Within Sample)
P
(2) (AIC,)
AlG ARMA(p,d,q) :(2)
p d q AIG
1 1 0 88.8911
2 1 0 87.6834
0 1 1 84.0690*
0 1 2 86.9240
1 1 1 87.1849
2 1 2 94.1811
CAIG *
ARIMA(0,1,1) (AIC,)

MA(1)
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TSMODEL UTSMODEL. MODEL 1S @

Y1(1) = (1)NOISE.

ESTIM UTSMODEL. HOLD RESID(_RES).
THE FOLLOWING ANALYSIS IS BASED ON TIME SPAN 1 THRU 50

NONLINEAR ESTIMATION TERMINATED DUE TO:
RELATIVE CHANGE IN (OBJECTIVE FUNCTION)**0.5 LESS THAN 0.1000D-02

SUMMARY FOR UNIVARIATE TIME SERIES MODEL — UTSMODEL

VARIABLE  TYPE OF ORIGINAL DIFFERENCING
VARIABLE OR CENTERED
1

Y1l RANDOM ORIGINAL -8B )
PARAMETER  VARIABLE NUM./ FACTOR ORDER CONS- VALUE STD T
LABEL NAME DENOM. TRAINT ERROR VALUE
1 Y1l MA 1 1 NONE .6516 .1075 6.06
EFFECTIVE NUMBER OF OBSERVATIONS . . 49
R-SQUARE . . . . - - 0.117
RESIDUAL STANDARD ERROR- - - - . . . 0.156999E+02

OUTLIER UTSMODEL. TYPES AO, 10, LS. SPAN 1,50.

TIME ESTIMATE T-VALUE TYPE

24 067 306 LS
( ) (AO) 29
A ) (LS) 24
9 -
Unbiased
Straight Retransformed
Post (3) Retransformed

. Sample
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MA(1) L (3)

1 2 3 4 5 6
TIME FORECAST | STD.ERROR | RETRANSFORMED | RETRANSFORMED POST

UMBIASED STRAIGHT SAMPLE
1 323.7577 15.6999 417.233 417.334 426
2 323.7577 16.6256 417.250 417.381 411
3 323.7577 17.5025 417.255 417.367 383
4 323.7577 18.3374 417.257 417.389 402
5 323.7577 19.1360 417.262 417.391 391
6 323.7577 19.9026 417.270 417.399 391
7 323.7577 20.6407 417.273 417.415 405
8 323.7577 21.3533 417.277 417.318 395
9 323.7577 22.0428 417.280 417.512 414

RMSE =19.88873
RMSE =19.97687

) 1

RMSE =19.88873
RMSE =19.97687

MA(1) 4
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1) Galal
4 ad 5 2008/6/105 580 S gal u-\g 3—3 Al gl A8t} g didal) claalial)
:2008/7/29
1 2008/6/10 426 26 2008/7/5 439
2 2008/6/11 423 27 2008/7/6 425
3 2008/6/12 417 28 2008/7/7 410
4 2008/6/13 468 29 2008/7/8 480
5 2008/6/14 406 30 2008/7/9 402
6 2008/6/15 421 3] 2008/7/10 429
7 2008/6/16 425 32 2008/7/11 437
8 2008/6/17 431 33 2008/7/12 451
9 2008/6/18 414 34 2008/7/13 435
10 2008/6/19 402 35 2008/7/14 426
11 2008/6/20 431 36 2008/7/15 432
12 2008/6/21 402 37 2008/7/16 449
13 2008/6/22 411 38 2008/7/17 444
14 2008/6/23 415 39 2008/7/18 452
15 2008/6/24 407 40 2008/7/19 430
16 2008/6/25 402 41 2008/7/20 437
17 2008/6/26 411 42 2008/7/21 446
18 2008/6/27 365 43 2008/7/22 412
19 2008/6/28 383 44 2008/7/23 417
20 2008/6/29 384 45 2008/7/24 443
21 2008/6/30 386 46 2008/7/25 391
22 2008/7/1 398 47 2008/7/26 396
23 2008/7/2 416 48 2008/7/27 400
24 2008/7/3 453 49 2008/7/28 416
25 2008/7/4 449 50 2008/7/29 431
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SCA Statistical System aldii ¢ 53:5:(2) Galal)
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%, SCA WorkBench (5.4) -- Interactive Command Environment

Syeskem  Daka Task Graph Apps  Programs  SCA Session Windows  Lser Guides  Help

cihscaexamplesh, | SCA active | | 4
JS&l 8 LS System 4«38 (e Run SCA System Interactively Jlay! 1t
;‘;W\

% SCA WorkBench (5.4) -- Interactive Command Environment |-_||E|[g|
SWECN Data  Task Graph  Apps  Programs  SCA Session Windows  User Guides  Help

System Profile. ..

Track, Window

Run SCA Syskem Inte
Run SCA Systemn Macro..,

Run SCAB345 applet program File

Mew File
Edit File...

Mews MotePad File
Edit MotePad File. ..

M5 Excel
M5 W'ord

FileManager
DS Prompk

Exit 3CA Interactive Session
Exit

I chscatexamplesh | SCA active
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#-Date Handling AGGREGATE =
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#-Multivariate Time Seres CCF
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CORRELATION
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T Optional j
File: | Erowse
Variables: | Retrieve ] o= ]
;I Subrmit ] Bezet ]
I Leave Open Lppend ] LCancel ]

o Graph JaY) Gasb oo <lld 5 A8l Al o s 1 o) 0] 48] e aldaill (g say LS
(Y Olsall m e seday 5e¥1 18 2aT 5 Descriptive Statistics 4l

= SCA Graphics Applet Ed
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" Single #- plot = Tranzformation plat
" Multiple - plot ™ Aggreqgation plot
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[Select the wariables to export to SCAGRAF

Update
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