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Abstract

In the present, the forecasting to apply with any kind of work such as Economy,
Social, Political and etc. is very powerful . Since the forecasting makes several
advantages for example, the preparation of the incoming situations or planning
for either the protections or the resolutions for the immediate future incoming . And
now when the Computer Science was very useful in convenience and accuracy in
operating , therefore the Statistical Packages which are able to forecast are now more
produced, also. So it is interesting which package is the most efficient one in forecasting.
And when we have analyzed 100 series of data by using 5 packages: Forecast +, TSP,
Minitab, ITSM For Windows and Statgraphic: we find the ways to choose the package and
technique for forecasting as follows. If the data is the seasonal model and the forecasting
is needed for next season, the most appropriate technique is Box-Jenkins Analysis and
the most efficient Statistical Package is ITSM For Windows,but in case of the nonseasonal
model data, the most appropriate technique is Exponential Smoothing and the most

efficient Statistical Package is Minitab.
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- Yoyaiingma nie TuurTiuuasggma 14ivaila Winters’ Seasonal Smoothing
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2.4.1 minaeuanuiulimuggmavesdeyaoynsunm
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mssuSauuens luFeansuied (Single Exponential Smoothing)
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b= O (S-57) e @.13)
1 -0Q
1 4 A
fwensal o AIUNAT t+ T Ao
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n n



18

() a gy ¢ 1 a va o o
win lifideyaluefian lieunsoma a, uaz b, 18 lumalfiadnesfmuald s,
2 v o v @
Uag S, IINUMFUNANINYBIBYNTUIIM
v d' ° Y Ry Qi T PRy o o d'
mMsmamaanildGey  andnge seldtmaundeidededvesnnuamaniey
L4 3 3 4 3 A o w & o &t 1
Tunmswensaidnedm o dwq o Alddmdsmdaesnnuamandoudifigateiiua
¥ 4 14
Mmunzavdmiumsnernsaloynsugaiu aw3smslfuSsunuueny TluGeadh

4
GEALER

1 ]
Aty

1 1 1 A 3
MImIA O idfgadoanansidlen O A9 Fedesmanlsznaes B, uez B,

Y agoe Ao )

N 4 1
Aedimaaesdeeiigatiy wldmduna 5 dwsn We'ld oo MANgauaTamAlszINY
[] v Ed
Suduves B, uaz B, Imidremdunaniliog uazlde a, uaz b, Hlumsmen s, uaz

5.2 doly

2.43 mafumnhbuezggmanieizvesimnes (Tripple Exponential Smoothing

Winter Linear and Seasonal Exponential Smoothing)

SEmsiuua Iduezggmavesiumedimuizdmiveynsunmisl Ty
iWuaswezanuduulsggmanuugaueziuuuin  MIRNTATIEYNTNNAINGENIa
wwulaldfnsannnmaivvesdeyalugiszeznmdsasuihinuivvedoyasdns
6’153ﬂ1ssﬁuﬂ'§'aamm‘i’fmgaaehqmﬁu’dmiﬁ’l'mgm;mfuﬁqgnmuuumn updhmsiiumse
amlm‘i’fmgmﬂué’mﬂdmﬁ'uuu1Tﬁ'uu’dmi1%agayw€uﬁqqmmmuqm

ﬁhuuuauniuuuuuan

x, = (Bo+Bit) * SN, + € eorrrrrrerrerrrrrenn 221)

AMUUBYNTNHLU D



A Ay A 1w
N ﬂﬂlﬂyﬁﬂiﬂﬂ’lﬁ\uﬂﬂ At

x, f
A = 4
B,. B, fewnilines
=
A

SN, oileduggnia(Seasonal Factor)iluiledeitSudmsuggna

e, AOATIUAAIANADUEY

t

S, b, I femilszinmwes By, Byt uaz SN, muddy

ans a 4 v [ A
ANMIVRNIUNDST Usznaualeaums 3 aumﬂumsﬂsmm‘u o

gumsdmivlsuiseuTaeausay
S, = O* X, /1y + (1-0)(S,, + b))
aumidmiulSuiSouuua Ty
b = Y (S, - S+ (1P,
aumsdmsuluSouggma Slumsmilaioggma
L= Brxss+a-Pig
AUNMITNEINTD! fD
Fim = S+bm)l, .,

A

e L fleamnugnusiggnia
b, feANUTUIFUATY

& o
aoiledeggma 4 At

E._ A9fImgInsol lUe9a1011aa m

..........................

........................

........................

o,B,y AesmdidiuSo Teseninotal

19



20

8 o o o o v o A Y A
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Single Exponential smoothing , Double Exponential Smoothing , Winter's  Scasonal
Smoothing 110 Box-Jenkins Analysis
4 v ), v a v y _a ) ) )
wedayaitudnyaztiuua Iiuez1dinaiin - Single Bxponential Smoothing LS
Double Exponential Smoothing

d v o Y <t - . []
mwaymﬂuanumzuqammz“l'ﬁ'mmm Winter s Seasonal Smoothing la¥
Box-Jenkins Analysis

Dats file name: C:NONE
Variable: PRICE

*
¥*
*

Forecasting Analysis * kX

1. Simple Moving Average (unweighted)
2. Single Exponential Smoothing

3. Donhle Exponential Smoothing

4, Holt & Two-Parameter Smoothing

5. Harrison s Harmonie Smoothing

8. Brown s Quadraltie Exponential Smoolhing
7. Winters’  Seasonal Smoobthing

8. Robust Decomposition

9. Census X-11 Decompesition:
10. Regression Trend Analysis
11. Multiple Regression Analysis
12. Generalized Adaptive Filtering
13. Box-Jenkins Analysis
14. Return Lo Main Menn

Whiech?

i‘l.l‘?l 1:3 UfAY Forcoasting Analysis Mcnu

[} »
6. 1loRpamsSinsrzidoyadaeimaiinla iisdiavfeguitunaiiny



4
1188M1AY 2 970 Forcoasting Analysis Menu 9:1s1nguiireedsil

Smoothing constank: A
Starting value [SU]: A
Lead time: 1
Number of forecasts: 1

Time plot of original data, forecasts, and error:
Residual asutocorrelation funetion:

Table of original data, forecasts, and error:
Summary statistics:

Final smoothed statistics:

2. AunArmeudeentsuaauduar udana [ Enter ]

ZE

n153iAs1seYnsuIatfIevaln  Double Exponential Smoothing 1Az Winter s

Scasonal Smoothing Alvuidsatuinaiin Single Exponential smoothing

o 4 o
v -

1. 1890189 13 910 Porcoasting Analysis Menu

4 v
2. 189AIAY 1 990 Box-Jenkins Analysis Menu (WD Identify AllUU ﬂz’lJ'J"lﬂQ
L v J
HUTIDAY

Transformation to the original daka series: 7
(J=Recipracal, 2=1/Sqrt, 3=1/4th root,
4=Log, 5=4th root, B=Sgrt, 7=None)

Degree of Regular Differencing: 0
Degree of Seasonal Differencing: N
Length of Seasonal Period: 1

Plot of Autocorrelation Funection:
Flot of Partisal Autocorrelation Funetion:
Number of lags to print in ACFs:

N o

1UN 1.4 mleadmMSums Identify vy



3. RS lAMUANAIBIBYNTUINLALALANAINANID Trrnisareasziion
Aau 0 1 2 udana [ Enter ]

4, fumrdauuuvesdoyaninnisdanadnuaznsmiues  Autocorrclation HAZ
Partial Autooorrelation

s1fe ruuufimmsmudadadigmsnensailaadenion 2 110 Forsoasting
Analysis Menu nzﬂsmgnﬁwaﬁaﬁr

¥k Box-Jenkins Analyvsis: Esltimation Fokok

Transformation to the original data series: 7

(1=Reciprocal, 2=1/Sqrt., 3=z1/4th root,
4=Lng, b=4dth root, B=Sqrt, 7=Hone)

Degree of Regular Differencing: 0
Degree of Seasonal Differencing: i
Length of Seasonal Period: 1
Regular Autoregressive Terms: 0
Regular Moving Aversge Terms: | 0
Seasonal Autoregressive Terms: 0
Seasonal Moving Average Terms: N
[nelude constant term (Y/N/A): A
Number of Backforecasts: (
Maximum Iterations for Parameter Estimates: 50
Convergence Tolerance: LN
Initial estimates from data (A) or user (U): A
Plot. of Residual Auntoenrrelation Function: Y
Numbher of lags to print in ACF: P

117 1-5 mheedmiunsiinsisvigauuy
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ms1sldaunsy MINITAB

H ety . Jg

1. 1efumn Minitab T4 drive A ( 301580210 hard disk TRERUW od minitab)

4 ' 4 o 4o b d
2 AN minitab 1R8It TUsunsY vxidsing MTB > ivtheeidese iRuvidided

ABINTT
: 4
3. 19 stop 1UBADANITRRNIIN TelsRTY
: 4 - .
4.9 paper 1UoADINMITRUNHAENTRILUNTZAY

; 4 -
539%nds nopaper 1loABamIngARUW

msad1sinddeya

4 da o
edeemsadeInddoyaill 10 doyadell 10 12 14 16 18 ..

o
¥

Auwddessll

MTB > read ¢l uﬁ")ﬂﬂ Enter
DATA > 10 Ud9nA Enter
DATA > 12 1d9nA Enter

DATA > 30 U39nA Enter
DATA > end LUA2NA Enter

9995151 U8RI 10 row read
J )
AudoyansIWdde sample Tu drive B A2ed1ds

MTB > save ‘B:samplc’ udanA Enter

30

M11999 :ﬂﬂﬂg%mmd'l Worksheet saved into file B:sample.mtb

d' 1 . & J
* dRadrennTUsuATY minitab Tuawrsovin Tl suTdsunsudua 14



msfeniiddeyainadreninlylsunsy Minitab 1Hd1ds
MTB > retrieve 'B: samplc'
14 1] ]
wieeerUsinglonaman
worksheet save 01/02/96

worksheet retricve from file : B:sample.mtw

oyt i oo a1 i Mt Wind
MTB > read 'B: samplcl‘ into ol
nreoezUsingdonama
10 row read

20 24 28 ...

[y 1 .. a 4

v mm d .
1 uernemiatAldnsdudaodnds

MTE > DESCRIBE ' BIRTHRT '

e N MEAN  MEDIAN  TRMEAN STDEV  SEMEAR

.. TIMES ) 50 83. bb 84. 50 83. 91 2. 39. 3.85
MIN MAX 1 a3

. TINES 28.00 127.00 71. 00 98. 75

P t aa J o )
5N 1-1 uansma A iesdunidgenis

N urasdumdunaion

MEAN wanssnndevssidunarionun

MEDIAN  Uanasnnisegiuy pardanmianun

TRMEAN Hﬁﬁslﬂ"lm?1'EJlfli)11.i5'Jl.lf’l"lﬁ'sllnﬂ;';lflﬁ'm'lﬂ#lqﬁlla5170074'1?(?1 5%
STDE urAsmd U Sos LRSI

U A U 1
SEMENT HARIAINIUARIAINADUUDIANAY



4. pMImmuana1e 198

DIFFERENCE | of lag K. ] for data in C, putin C

AI8814 DIFF C1 PUT IN C6
NAME C6 'DIFF’
LET K1 = AVER(C6)
LET K1 = STAN(CS)
LET C7 =K1 - 2*K2
LET C8 = K1 + 2*K2
NAME C7 ‘AVE-2SD’ C8 'AVE+2SD’

MSPLOT C6 C7 C8

15.0+ Z &
- 79
DIFFBR - 0
= 56 8 4
- |2 02
o, 0+ 3 2 23 9 35

1 ] q’
Arete diff annsolddde lag uaz tet unulddad
LAG C1 PUTIN C2
LET C3=Cl - C2



ROR

NEwWwp -

YEAR BR. SHRT LAGBR DLAGLET DIFF
1948 192. 4 * * *
1949 194, 1 192. 4 1. 7000 1. 7000
1950 192. 8 194.1 -1. 3000 -1. 3000
1951 207.1 192. 8 14. 3000 14. 3000
1952 213.5 207.1 6. 4000 6. 4000

U7 1-6 HARLNITH differonoe TABAAY diff AL lag

.

5. Y11 Autooorrelation

AI0814

ACE [with up to K lags ] for series in C [ putin C ]

ACP 15 LAGS OF Ci

ACF of HETAL. EX

A28874

1 0.
2 0.
3 0.
y 0.
5 0.
b 0
7" -D.
8 -0
9 -0.
10 -0.

-1.0 -0.8 -0.b -0.4 -0.2 0.0 0.2 0.4 O0.b 0.8 1.
, B T e et e S t At D et 3
472 XXIXXXXXIXXXXX
105 XXX
ou5 13
103 IXXX
099 XXX
. 008 b
053 XX
.100 XXX
083 XXX
085 XX

31¥ 1.7 tieraens v ACF

6. plot 51 Partial Autocorrelation

PACEF [ up to K lags] for series in [C put in C]

PACF 10LAGS OF C1

0



v
7. N9 Identify ﬁ”)ll'U‘Ullﬁ:ﬂ'lSWU']ﬂ'iml N3 Identify mn‘lﬂsunsuﬁn:ﬁamnmn
N5IMUBY Autocorrelation 118 Partial Autocorrelation

Auvuiuuliggma s

ARIMA p=K,d=K, q=K datain C [put residual in C [put

predioted values in CJ ]

FORBCAST | forcaast origin = K] up to K leads ahead

[ store foreeast in C [ confidenee limits in C and C}]

A8 ARIMA 001 Cl;
FORE 8 OBS.

ginal Estimates of Parameters

Type Estimate St. Dev. tJratio
NA 1 -0, 5008 0.1348 -3. 71
Constant 4. y2yy 0. 3506 12.62
Mean 4.y2yy 0. 3506

Ro. of obs.: by
Residuals: Ss
HS

101. 291 (backforecasts excluded)
2.412 DF = 42

Modified Box-Pierce chisquare statistic
Lag 12 24 36 48
Chisquare 3. 2( DF=11) 14, O( DF=23) 27. 9( DF=35) * (DF= *)

Forecasts from period 44
) 35 Percent &imits

Period Forecast Lorer Upper Actual

45 4, 90005 1. 85563 7. 94446
46 y, 42442 1. 01959 7. 82925
47 4. 42442 1. 01959 7. 82925
48 4, 42442 1.01959 7.82925
49 4. 42442 1. 01959 7. 82925
50 4, 42442 1.01959 7.82925
51 4. 42442 1.01959 7. 82925

y 1. 01959 7. 82925

52 u2uy2

U 1-8 LA output YBIAITY ARIMA FIMFUARILLY MA(L)
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ARIMA p=K,d=K,g=K[P=K,D=K,Q=K]
data in C [put residual in C [put predicted values in C {put estimated

parameters in C }]]

FORBCAST [ foreoast origin = K] up to K leads ahcad

[ store forecast in C [ confidence limits in C and C]]

A20819 NAME C2 '‘RESIDUAL’

ARIMA 01401112 C1C2;

FORE 12 OBS.
Final Estimates of Parameters
Type Estimate St. Dev. t-ratio
MA 1 -0. 2893 0. 0783 -3.70
HA 2 0.1023 0. 0820 1. 25
MA 3 -0. 0390 0. 0822 -0.47
HA y 0. 1488 -0. 0812 1.83
SMA 12 0.5627 0.0711 7.91
Differencing: 1 regular, 1 seasonal of order 12
No. of obs.: Original series 180, after differencing 167
Residuals: SS = 903.b646 (backforecasts excluded)
MS = 5.578 DF = 162

Modified Box-Pierce chisquare statistice
Lag 12 24 36 48
Chisquare 11. 4(DF= 7) 23. 6{ DF=19) 33. 1( DF=31) 42. 6( DF=43)

Forecasts from period 180
95 Percent Lipits

Period Forecast Lower Upper Actual
181 568. 546 563. 916 575.176

182 557. 292 549, 737 Soby. Bub

183 563. 074 553. 731 572. 416

184 577. 895 S5b6b. 96U 588. 827

185 569. 923 557. 907 581. 938

186 578. 767 565. 757 591. 776

187 582. 946 569. 013 596. 879

188 580. 075 565.276 534,873

189 583. 883 568, 2bb 599. 499

517 1-9 LierAY output YBIAITY ARIMA @ MSUAUUY ARIMA (0,1,4)(0,1,1),,
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LET C2(1) = C1(1)
LET C3(1) = 0
LET C4(1) = 0
LET C5(1) = 0
STORE
LET C2(K1+1)

]

A*C1(K1+1) + (1-A)*CL(K1)
C2(K1)
CI(K1+1) - C3(K1+1)

LET C3(K1+1)

1

LET CA(K1+1)
LET CS5(K1+1)

CA(K1+1)*C4(K1+1)
LET K1 = K1+1
END

LET K1 =1

EXECUTE 60 TIMES

PRINT C1 C2 C3 C4 C5

LET K2 = SUM(C5)/59 M1A1 MSE

PRINT K2 C3(61) U®AIA1 MSE Llazameinsaiazemh 1 mu

48 26T ZR1.6  ITT.6 ~T70.600 4584 . 4
49 T0%  TB1.4  2Ri.& 27.400 750.8
S0 261 289.8 281.4  —20.400 416.2
51 297 27I.8 289.E 7,200 10.7
52 252 276.6  I27I.E —21.800 475.2
87 267 2s58.0  274.& —0. &0 92.2

=4 265 TEL.D 258.0 700 49,0
55 260 ZET.O TEE.D —£.200 z8.4
se 246 254.4 2830 —17.000 289.0
57 29T 264.8 254.4 30,600 1450 .0
58 242 Z72.6 T64.8  —22.800 s16.8
59 290 261.2 272.6 17.400 Z.8
b0 281 286.4  Zé1.T 15.800 292.0
61 0 0.0  2B86.4

MTER » print k2
K2 1920, 2¢

UM 1-10 LiarAe output veegAfdIdAY
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msIalsunsu STATGRAPHICS

asithlfon “TdsunsudnSeg)  STATGRAPHICS” g Tsunsy
STATGRAPHICS Tu Harddisk 1ida sunsaifenidTusunsumuduney dail
1. 0ogluintoemne ox AWK od statgref "&eail
o :\od statgraf <Enter>
o:\statgraf>
27 statgraf 1RE1S1G TWstinsn Rl

o:\statgraf\statgraf <Enter>

S TATGEAPHICS

Statlistlical Graphlecs Systen

Uersion: 1,2 Sertal Number:

Copyr ight 1985 STSC, Inc. and Statistical Graphles Corporation,

1 licensed Software® All rlghts reserved. Unauthorized reproduction of
this softuare is prohiblted and violates U.S. Copyright Laws.

STATGRAPHICS Is a reglstered trademark of Statistical Graphics Corp.

Systen Initjalizing. Please be patlent., This will take a Tew noments.

3. 1AAeUR 1-1 ewnsonautiudadnys “Y” i <Ener  1Adegii 12
[ | ' . [ 4
HeldmAmuseiegifeady Hardware 180 mindeanisud luaunarilldmsnaudiy

¥y 9
“N” udavnnmisdmusmandeil i saudunis ey
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nsI%115uns54 ITSM for WINDOWS

? 4

Juneun1s 1411sun5N ITSM for Windows 1{109du

n1sidgTUsunsy ITSM For Windows
1.147¢ Drive C unsdiRTusunsy Windows og1u Drive C)
2. AN C\ WIN
3. double oliock ?,I ITSM icon

4 .
4. M98 9315115 Windows 184 ITSM iWe ifendamluTdsunsudesnng
ypqlysunsy

{ j I ‘v 4 ] ﬂ 14 )
1. Double oliok il ‘Word6 icon 911 Windows 48% ITSM
| ‘ v 4
1 2. iahgTdsunsueey words udafloudoyadail
5 < Enter > 6 < Bnter > 7 < Bnter > 8 < Eater > ...

t

. A : od o
3. na <Al waz W wisuduilisdesnmsifudeya Tusunsues ldde Iwan
[ 4
gaansadraiu

L J 1]
4. 0 <Al uaz X wiouduilledoaniseansinTusunsudos Words

¥ aw s

iesnnnddoyaftezarmsotnldluTusunsuifedoathivdfationn
Tusunsy Ms-Word wierih Indiiiuena doo eviniu sufuietestnuasdeyaiite
Wernnsovinl$uTusunsuil 1

1. Double cliok 1""'1 Word6 icon 911 Windows U9d ITSM

2. 17 <Al Uaz R wieudy itegudeyannindideenis

3. 190 Mddoans

4. AR <Al uaz W ineiAuSoyaTnelusunsy Words Tusunsussadie WGl
WWENA doo TALSATUR

4 ' 4
5. AR <Alt> Laz X IN008n 0 1UsINSLEOY Word6 il



oyl

o
1. double olick Y1 PEST icon 910 Windows UB3 ITSM
v P
91310590 Main Menu A3l 1-1

PROGRAM PEST Version 4.1
MAIN HENU :

Data entry; statistics: transformations

Entry of an ARMA(p,q) model

Model ACF/PACF, AR/MA Inf inity Representations
Spectral density of MODEL on {(-pl,pl)
Beneration of simulated data

Current model and data file status

Exit from PEST

d \
1UM 1-1 ueRMii199989 Main Monu ypeldsunsutes PEST

2.1800 Option # 1 Data Eniry Tusunsuezasingi19e Data Bntry Menu

3.180n Option :/JI 1 Load new data set

4. Tsunsuezaandesmisifon ddoyalminiel  mou “ Yos . ududeu
uavas1e 1uFde WMdideenis

A : ] ¥ d
5. ieun dndesnisithg Tusunsuuda Tusunsussuananvhesdsgai 1-2



1 DATA FILE = AIRPASS.DAT

Nunber of observations = 144
Sample mean = .280838E+83
Sample variance = .14282E+85
Std.Error(Mean) = ,38881E+82

(square root of (1/n)SUM{C1-thi/rlacuf(h)}, thilr=lsqri(n)])

DATA MENU : [f. Load neu data set

2. Plot the data’ find mean and variance

3. Plot sanple ACF/PACF of current data file
4. File sample ACF/PACF of current data file
5. Box~Cox transformation ([NOT after 6,7,8)

For Classical Decomposition use 6 and/or ?.
For Differencing use 8.

6. Rempue seasonal component [NOT after 7,8,9]
7.. Remove polynomial trend INOT after 8 or 9]
8. Difference current data  [NOT after 6.7,0r 9]
9. Subtract the mean

18. File the current data set

11. Return to nain menu

d 4 . , .
117 1-2 uamamheeidinideyaidiglusunsuda

!

a ‘Y 343
-

1. ieindoyaidhgTulsunsmuda 91071 12 fen Option 2. Plot the data

GJ ~ J -~ J U
l'ﬁaammn s anumwae'ﬁ'aga ua:mﬁnnmaqﬁumeq

Frequency
«
111
W 1 -
‘
-5 +5
Horizontal Scale : 1 unit = .1244E+B3
Hax. Frequency : 16 in ( 1.08, 1.25)
Mean = .2893PE+B3; Std.Dev.= .11955E+83: C.Skeuness = .S771

o : J v aad
117 1-3 uermennmduasmataidesduvesdoya



622

ﬁ o
194 'i"fw
8 144

Uertical scale: 1 unit
Max. on vertical scale

.188866E+81:
.6ZZ06BE+03: Hin. = .1048900E 483

{17 14 uanednuaisvesaya
J 0 nal v
WeRvsanond |, rwdddesdy ussdnusizuesdoyaudann < EBnter >
- _ iy
Tisunsuosnduniiil Data Menu Aagal 1-2 Snadanile

P 4 v
3. 1den Option Y1 3 Plot sample ACF/PACPF of ourrent data file IW® identify RLIUU

ACF PACF

] i | I

-1

pCF: -.341 .1BS -.2082 .B21 .856 .31 -.856 -.BB1 .176 -.876
.B64 -.387 .152 -.8S8 .15@ -.139 .878 .B16 -.B11 - 117
.A39 ~.891 .223 -.B18 -.198 .049 -.P3B .947 -.B18 -.B51
-.854 .1%6 ~-.122 .078 -.152 ~.818 .p4? .831 - 6815 -.B34
PACE: —.344 -.913 -.193 -.125 .B33 .635 -.Bob -.B20 226 .B43
1847 -.339 -.189 - @77 -.H22 -.148 .B26 .115 - 043 - .16
.132 ~.872 .143 -.867 -.183 -.918 .DB44 -.B98 .B47 -.865
-.896 —-.015 .812 -.819 .B23 -.165 -.834 .BB9 .B4S -.B76

UM 15 urAansIUBs ACF Lias PACE



4 upe ; ' 4
4. e lddmuuufivunsauudaiden Option A 11 Return to Main Menu 1WA
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