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1 STATIO
j #lARITYI
i

I INVERTI
·4 BILITY

...__riIYI-------- ....._,., ~'t;y ..

dlQ~ EQllIQENXIEIQ~XIQN
THE IDENTIPICATION OP TIIENODgL IS OP COURSE THE BASIS POR FURTlJER
DEVELOPMENTS. THE FOLLOWING INGREDIENTS ARF: ESSF:NTIAL:

1 THE ORDER OP DIPPERENCING REQUIRED TO ACHlEVE STATIONARITY.
2 TIJE NUUSER OP AR AND/OR MA TERMS.
3 THE DEGREE AND PERIOD OF SEASGNALITY

ABOVE CAN BE DE,'TERMINEDBY S'l'UDYINGTHE ACF AND PACP.
FORTUNATELY TliE CLASS AND DEGREE OF EACH SET FOLLOlvS A ClJARACTERISTIC PLOT.
IN GENERAL THE FOLLOWING SUNNARY APPLIES TO S'j'OCHASTICPROCESSES:

AR
INPINITE (DAMPED EXPO
NENTIALS AND/OR DAMPED
SINE rvAVES)

MA
FINITE(SPIKES)

AR-MA
SAME AS AR
AFTER Q':'P
LAGS

ACF

TAILS OFF CUTS OFF TAILS OPF

SIMILAR TO ACF OF MA SIMI LAR TO ACF ,
o.F AR

SINI LAR TO
ACF OF AR-I·fA

ROOTS OF ~(B)=O LIF:
OUTSIDE UNIT CIRCLE

ALWAYS STATIONARJ AS IN AR

ALWAYS INVERTIBLE ROOTS OF 9(B)=0 'AS IN MA
OUTSIDE UNIT CIRCLE

DENTIFICATION MAY BE STARTED BJ TRANSFORMING THE SERIES ir non STATIONARITJ
IS OBVIOUS. PLOTTING IS ADVISABLE.SEASOflALITJ IS PRESENT WHEN LARGE
AUTOCORRELATIONS OCCUR EACH S LAGS.(S IS THEN THE PERIOD)

, ,
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r.:rr~~·L!r'?E::;: !:.~::-LC~ER LI~:TS I~:VECTC~: FO:=::1-!.
!F THE C'NIF"UTED.iit;}~(l~mH!l! "RE r:E:·IR!:r· JEHTEë: 0
û:

4CO -26'J
m~'!"'El:n HISTCGf.:t)"l j EAC'H STj:~' = 1 F'E~:C'El1T

LOWER L!F'r'EF' HO. ~:E:L.H:E(lLIE!lC~' m F'nC'EHT
-UO ,(j.) -230.00 39
-230.(',0 -2(iO.00 209 H
-20f,.vO -170,00 530 HUH
-170.00 -14!}.C:O 846 1,t.HHUH
-1·10,00 -110,00 841 UHHHH
-ilO.OO -2·~.ec 74() HHHH
""80,CO -50.00 """.. HUUl.JQ.)

-50.00 -2i~.;)0 580 BUUt.
-20.00 10.00 459 UH~
10,0,) 40,O() 4~8 H'.H
40,00 70.00 440 HUt
70.0C: 100,00 4é,O UHt.

100 + C'C· 130,00 r:"' HHH';';;0
130.,:,0 lt.O,OO ,..... HHHt.0":-":-'

HO.vO 190.00 583 HUtU
190,00 220.00 503 HUlt
220.00 25lJ,C0 258 Hk
250.00 ~C:O.OO nA t.uV
2S0, ~IO 31C'.~0 13
310.00 3~CLJO 7

l1Z'J' 340,00 370,00 2
370.00 400,00 ..,

J...

-:é,O.0C
400,00

.00

.CO
oo

T~r:: ~fEI'!~~: IS -18.14
THE MorE IS -140,47
TH':: VE:rc,: C:JPTAHIS 'IALUES ~HICH A~:E ! 0, THE GEOHETRIC MEAH CAPNOT 1<E C

Nif'l!TE[',
n:E HAë:'IC1HC\;,,~N 15 -97.161
Tf.{E OU~IJf;:ATrC' MEAll IS 134.:;5
r::::~F;:!C!~r:T CF r:L:~:TOSIS 1.7908
COEFF!CIEnr CF :,KE~J'·~ES~·t) L 2~~j79~

I

ro lOU ~~NT A CU~UL~TIVE HISTOGRAM? TIN

"

y
CU~ULATIVE FR"QUENCY HISTOGRAM

LO~ER UPPER
-260,00 -230.00
-230.00 -:00,00
-200.00 -170,00
-170,00 -140,00
-140,00 -110,0;
-110,00 -80.00
-SO,OO -50,00
-50,00 -20.00
-ZO.OO 10.00
10,00 40,00
40,00 70.00
70,00 100,00
100,00 130.00
130,00 160.00
160.00 190,00
190,00
220,00
25G t 0,)
230.00
310.00
,340, oo
370.0,)

tn~"I
110. REL. CUMULATIVE FREtl. IN F'E~:CENT
39 t.

243 *
778
1624
I'\,I'L":
"::;'.J,J
32(~5
3790
4370
4829
5277
5717
6177
6703
7336
7919
3422

I

* * I
I

I

I

8,~30
8760
8773
8780
8782
8784

I



o ItPLOT 1
EtlTER MAX. f'LOTSIZE Y AHl' X OR 0 TO B)'f'ASS At 0
UIF'UT YOUR SERIES U ~.

MAX NIH MEAH VAR,
10.000 -10.000 .000 50.847

HEN PAGE?

S,E.
.921

H
60

101 At t
I
I
I

51 t t
1
1
1 i
1 '
OH---+-~~~---+--~--~--+---~~~ __
I
I
I
I

-51
I
I
I
I

-101
o

1.• *~
\,. ,

,t
• t

.t
t t

'.

-- --

143 98 32 -47 -108 -151 -159 -129 -37 -29 54 134 00000010148 117 61 -14 -90 -143 -172 -157 -114 -58 19 130 00000020
165 146 97 31 -39 -95 -119 -lOS -67 -21 45 144 00000030
229 240 205 136 38 -53 '-107 -123 -99 -66 -18 51 00000040
157 189 150 90 -3 -93 -164 -195 -177 -132 -73 -19 0000005095 190 182 131 57 -37 -122 -183 -196 -153 -107 -44 00000060
67 191 202 156 92 -1 -99 -160 -176 -138 -96 -43 00000070
24 157 217 183 129 38 -64 -144 -207 -206 -152 -98 OOOO'J080-2B 106 219 207 151 77 -29 -130 -194 -207 -162 -113 00000090

-55 26 187 210 165 99 -1 -105 -192 -234 -207 -154 00000100
-95 -13 163 228 194 137 48 -61 -149 -203 -195 -141 00000110
-82 -12 108 255 243 194 124 12 -90:;:1ZL-:.li~....::.1D 00000120
-_.Q~4B...-.19~ _-UL2L_:]t:t~llL-151 00000130

i
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t t * t • t
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~ t
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20
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30
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\ f• •It I

50
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o ~PLOT 1
EmER MAX, PLOTSIZE Y AHD X OR 0 TO PYPASS U 0
IHPUT YOUR SERIES ** YT

MAX MIH MEAH VAR,
10.194 -10,30B -.126 50,211

HEN PAGE?

S,E,
.915

101 (~
I i
I 1I \

51 i

!1 \,I (
0' i

~,,.'
j •

~ \.
f l
'f ,
! \,

,~.t,
,a

1 \ *
I \ 1

-51 I 1
I i j
I i •
I ~t
I \ j

-101 1
I
I
I
I

-151o

J
j
If-

I I
30 40

I
50

I
60

I
20

I
10

o 9PLOT 1
EHTER MA:<,PLOTSIZE Y AHD X OR 0 TO l\'fPASSti 0
IHPUT YOUR SERIES II AT

MAX MIH MEAH VAR, S.E. N
.445 -.5B7 -.063 .042 .026 60

HE" PAGE?

0.501
I •
I
I
I

0.251 I
I l l l
I l at •
I' u • • • l
I • • • •

0.00
I l • • l l •I • l • • • •I • •I l • l l

-0,251 •I l l U l
I •I l
I •-0,501 •I •I •
I
I I I I-0.751 I I I
0 10 20 30 40 50 60

.
'"U.UJ.)

~UJ)jL 16

H
60

t



1'0:< 0
ENTER MAX. PLOTSIZE Y nHP X OR 0 TO ~YrA5S AA 0

ENTER NO. INPUT SEI'<IES r(lR Tr.:AI-ISrr:r,I~Cl[1F:LANALn~I~, 0 FrJ!": fi"O(~IiA!)TJCOl-IL'!,AA (

AAAElf:GHII-IING OF !3TOCHA5TIC' r'F.:ocr:~5AHAl.)'5JS.lAA
ENTER SERI~~,( VALUES OR VECTOR NAME) AA YT

TYP~ 0,1,2,3,4,5,6 OR 7 rol'<DE5Ir.:EP Tr.:AN~ror.:MATIOH A~ 0

•• .lIDENTIFICATIOH SF:C'TIOHAA.l

INPUT I4A:<LAG FOR ACF" a* 16
tlIFF 0 1 2 3

NEAH -.031 -.085 -.021 .060
5 • Ir .- .919 .47b .256 .142
VAR. 50.657 1:~.383 3.795 1.154
tI.F. 60 59 58 57
APF'ROX.
SE(AC'F) .129 .130 .131 .132

LAG

1 .866 .836 .835 .581
2 .508 .457 .484 .374
3 .029 -.028 .018 .089
4 -.441 -.487 - .449 '-.474
5 - .779 - .806 -.775 - .623
Ó - .900 -.894 -.882 -.(,96
7 -.779 -.745 -.757 -•b~j9
8 - .459 - .408 -.439 - .344
9 -.030 .027 - .013 .026 ~ -

10 .391 0437 .395 .:UO
11 .693 .715 .689 .588
12 .800 .795 .789 .thS4
13 .693 .657 .670 .508
14 .408 .354 .387 •:~06
15 .028. - .028 .015 .018
16 -.342 -.387 - .352 - .329

INPUT ORDER OF DIFFEREHCE FOR PLOT OR 999 IF NO rLOT a* 0
NEW PAGE?

1.01
I a IJ. t.. A

I a A

I IJ. IJ. IJ. a A.

I A IJ.

0.51 A IJ.

I IJ. IJ. 6 a *I A
I
.1

0.0
I
I
I v a
I v v *-0.51 v a
I v v
I v v v v
I a * v v
I * v v v

-1.01 I I I I
-0 5 10- 15 .-20-

~U).A1l.'l I



II-IPUTORDER CH" 7.•:rFrERE NCF. FOR PLOT OR 999 11" ',10 r"LOT ~~ 1
tlEW f'AGE,?

1.01
I 6 6 6

I * A 6

I 6 6 6 * *I ,\ 6
0.51 .* A

I ti A A * l

I 6
I
I

0.0
I
I
I 9

I V V V * *-0.51 * V
I V V
I a V V V V
I * 9 V

I * 9 9 9
-1.01 J I I

0 5 10 15 20
INPUT ORr.ER OF DIFFEj';:ENCE FOR F"LOT or- 999 IF '·10 PL.OT alt 999

ENTER PERIOD OF SEASOHALITY
WHICH REGULAR ~IrFF.RCNCE1
INPUT MAK LAG FOR ACF

** 12
aA 0
la 0

lA 0
~A 1
AA 1
AA 0
~A 1
AA 12
AA 1
AA 0
~a. 0

CHOOSE DEGREE OF ~IFFER~HC~
INPUT NUMBER OF AR TERMS
INPUT J'F:!>IREDL~GS FOR AR TF.F-:MS
INPUT NUMBER OF MA TCRMS
II-IPUTA 1 FO~ A MEAI-I .0 IF HOT
INPUT PERIOD OF SEASONALITY
CHOOSE DEGREE OF SE AS DIFFERENCE
INPUT NO. OF SE AS AR TERMS
INPUT NO. OF SE AS MA TERMS

STATISTISTICS ON TtiE W S~RIES
MAX MIH MEAH

-.000
VAR.
.018

H

48.274 -.300

A*lIHITIAL FITTING 5ECTIOH**A

INITIAL AR E5TIMATES:
IHITIAL CONSTANT F.ST:rMATE

0.·10924
-0.00027632

ENTeR EPS AND EPS2 OR 0 TO ~YPASS AA 0
CONYF.RGENCE IS ASSUMED AT ITERATION HO:
I-IUMDER O~ ITERATIDN~ PERFORMED
THE RESIDUAL VARIANCE IS

1
2
0.017746 ..

~111I



FIHAL Af;:F.:STHIATE'.S 0.11872
FHIAL 1·1A ESTHIATES
FINAL SEAS. (\ f~ ESTJMATF.S
FINAL SE~f) • 14A EfiTIMATES
FHIAL ESTIMATE FOR MEAN -0.0010114
FHIAI_ ESTII4ATE': FOR r.ONSTANT -0.00081135

ENTER COHFIDENCE COEFFJCJENT FOI'<EST1M~TES ~~ .9
CO~fFICI~NT 9/SJGMA(~)

TERM 8 ~IGMA(9) T

1 .119 .139 .852
2 -.001 .022 -.046

CORR~LATION MATRIX

1
-0.0030699

-0.0030699
1

CONr-XDENCE
l_OIllER

- .310
-.038

~~~~IAGNOSTIC SECTJON ON ~EUI~UALS~~A
THE C'il SQUAR~ fiTATIDTIC ~ 23.789 WITH 23 O~GR~~S OF FR~~DOM
THE l.EVEL OF SIGNIF"ICIHICE' (l-C"I~.alIARE' PROE'AtlILIT"")= 0.41559
INPUT MAX LA~ ro~ ACF A~ 14
DIFF 0

MEAH .001
S.E. .()19
VAR. .018
D.F, 48
AF·PROX.
SE(ACF) .144

LAG

1 .009
2 -.150
3 - .009
4 - .090
5 .294
6 .065
7 - .218
8 -.109
9 .035

10 .043
11 .016
12 - .343
13 - .3:?3
14 .099

HIPIJT ORIIER OF DIrFERE:NCE: rOR r"_OT O~ 999 11" NO f'L.OT ~A 0
NEW '>AGE?

IHTERVAL
lJf>'>E:R

.348

.036



0.501
1
1 A
1 ~ A A ~ A A
1 A A A A • la A

0.251
1
1
1 •
1 * * *

0.00r-*---~--------------~~----~
1
1
1
1

* ** *-0.251
1 v v v v v v v *

.., . v v v v * v
1 v
1

-0.501 1 1
o 5 10 15

I1·IPliT Of;;IoER OF IoIFFEr.:E:NCIi!tOR PLOT Of;; 999 11· NO PL.OT •• 999

INPUT MAM HARMONIC FOR PERrO~bGRAM •• 14

.*l~UMULATJV~ PIi!RIODC\GRAM (NORMALIZE:D)~~.

10 f>r::RI~r::I·ITI_IIUT LHI:::S
IJf>PER

.296

..~38

.379

.421

.463

.504

.546
•~)88
.629
.(,71
.713
.754
.796
.838

COUNT t:'U~1 • r:-r::n. L.OWER t::!>T.

1 .009 .000 .042
2 .137 .000 .083
3 .141 .000 •12~j
4 .158 .000 ;t67
:5 .162 .000 .208
6 .232 .000 .250
7 .240 .037 .292
8 .252 .0'79 .333
9 .377 .121 .375

10 .526 .162 .417
11 .537 .204 .458
12 .549 .246 .500
13 .571 .287 .54:?
14 .595 .329 .583

THE TOTAL I·IUME<EF; OF" L J. ~II::: Cr.:(l~SINGS - 0

TYPE 1 rF 5ATJ$FIEIo WITH ~O~EL, 0 TO k~TURN 1C\ ~PECIFr~ATIC\N •• 1



·~

E"ITEI\: VECTOR Of"': l.F.AD!:' ,ORIGI'·I,AHI\ r:OI·IFl'r'F.HCr-:r.rJ[.FFXr.:U::HT AA: 10 60 .9

01\5

61
62
63
64
65
66
67
68
69
70

90 F'F.:RCEHT ('l",lf'"I l'E.:Hcr.::'.HUTS
LOWER 1"'0n:1'::(~A~T IJI"'I"'I:::R
-.203 .016 .235
4.826 5.047 5.~!67
8.396 8.l.17 8.8:'.7
9.622 9.842 10.063
8.662 8. 8a~~ 9.103
4.790 ~).011 5.231
-.514 - .294 - .073

-!5.114 -4.894 -4.t)73
-9.070 -8.B4'i' -8. t)~~9

-10.252 -10.031 -9.010

INPUT HO OF O~gEF<VATIOHS PRECE~IH& FOR~CA5T POR F'LOT OR 999 If'" HO PLOT A:A: 10
ENTER MAX. PLOTSIZr-: Y AHD X OR 0 TO ~YPASS *A: 0
NEW PAt'-E1

10

* * *A *

O---------r-----------~-----------_+------
A

l

* l

55
I

60
I

70
I

65



11lSPECIFICATIOH SECTIOHlll

CHOOSE I)EGREE OF I)IFFEREHCE U 0
INPUT NUMBEROF AR TERMS Al 0
INPUT HUMBEROF MA TERMS ** 0
INPUT A 1 FOR A MEAN ,0 IF HOT U 1
INPUT F-ERIOD OF SEASOHALIT'f Al 12
CHOOSE I'EGREE OF SEAS I'IFFE~:ENCE U 0
INPUT NO, OF SEAS AR TERMS H 1
INF-UT NO. OF SEAS MA TERMS U 0

STATISTISTICS OH THE \11 SERIES
MAX MIH

10.097 -10.154
MEAH

-.063
VAR.

50.487

lllINITIAL FITTING SECTION.l.

INITIAL SEASOHAL AR ESTIMATES 0.79994
ltlITIAL CONSTAHT ESTIMATE -0.012603

lllFIHAL FITTING SECTION**l

niTER EPS AHI. EPS2 OR 0 TO BYPASS U 0
COH\'ERGENCE IS ASSUMED AT ITERATIOH HO:
HUMBEROF ITERATIOf-IS PERFORHED
THE RESII'UAL VARIANCE IS

2
3
7.2807

FHIAL AR ESTIMATES
FIHAL MA ESTIHATES
FIHAL SEAS. AR ESTHIATES 0.86309
FIHAL SEAS, MA EST!MATES
FIHAL ESTIMATE FOR MEAfl 0,0098951
FIHAL ESTIMATE FOR C01-'STANT 0.0013547

ENTER CONFH.ENCE COEFFICIEHT FOR ESTIMATES U .9
COEFFICIEHT BjSIGMA(I<)

TERM I< SIGMA(I<) T
1 .863 .033 26.072
2 .010 .924 .011

CORRELATIOH MATRI:<
1 0.00061671
0.00061671 1

S.E.
.917

COHFII'ENCE
LO\llER

.809
-1.511

lUllIAGNOSTIC SECTION ON RESIDUALE-Ul
THE CHI SQUARE STATISTIC = 351.45 ~ITH 23 DEGREES OF FREEDOH
THE LEVEL OF SIGNIFICANCE (l-CHISQUARE PROBABILITY)= 0
INPUT MAX LAG FOR ACF II 0

H
60

INTERVAL
UPPER

.918
1.531



!30}: 0
DITER HAX. PLOTSIZE Y AND X OR 0 TO BYPASS It 0

EIITER NO. HJP'UT SE~:IES FOR H'AIISFER MODEL AlIALYSIS, ° FOR $TOCHASTIC Olll YUQ)
~AlBEGrNNING OF STOCHASTIC PRO~ESS ANAlYSIStl~

ElI TER SERIES, ( VAlUES OR VECTOR HAME) U@
TïF'E 0,1,2,3,4,5,6 OR 7 FOR t'ESU'Er, n'A1!SFOHiATION HeI)

U~IDEllTIF!CAT!OH SECTIOlIlH

INPUT MAX lAG FOR ACF
DIFF 0
~iEAH -3.141 -1.897 .552
S.E. 11.078 5.785 3.858
\'!~R. 19144.741 5187.238 2291. 5B2
t:.F. 156 155 154~F'F'J;:~:)}~t
SE,(ACF) .080 oso ,081, o.

LAG
0"'1'\ .778 t3~5tv·Je;.

'i .507 ,404 .005..
'1 .051 .028 .043"4 -,404 -.364 - f 122
5 - .753 -.701 - .424
6 -.906 - MC"''i -~520.QJ.':':
7 - 0'1" -.774 -,481tl..' ...J
o - C' ....e - .486 - 1"0U .J~ ...t .. .I. 7\..1

9 - <'t:' -
t 120 .","},.,t.i.LJ t.".· ......

10 1"'''' .2~1 r,'f '2..... ,:.. ....' .....:....v
11 .691 .599 .1t,2
12 .888 .8'33 .789
13 ,844 .817 1:'0'1

.... ·W.i.,

1.4 .579 ,,199 .06115 ,184 .156 .034
16 -.246 -.201 -,034
17 .613 -.5~1 .294
18 - 0'1/ - "'C"1 -.4l3tv_O .... ._I'I.I -19 -.331 -.760 .468
20 .629 - t"'""" -.294._'oJ

INPUT ORDER OF DIFFEREHCE FeR PLOT OR 999 IF HO PLOT

H

1.01
I 1
I
I
I

0.51
I

I t­
I

O.'~!!------------- _
I
i ç

~ ", , <; v 'Ç
1. r; "V

" r; r:; 'Q 'Ç V-0.51
I
!

20
!F NO PLOT

H

1 û ~ t ê
! .\ ~,

O,O~:--~~---------------------------
!

'Ç 'i V 'Ç
X 9 '{ "V ~ r; v

-0.~! ii r; V " ~

2 '1w

.634
4.381

2936.7:0
153

.081

-.226
-.301

1L"!'.i.u ...'
.118

- .1'-'
0101

- .102
- t 1.59
.009
.179

- .120
-.371
.640

. t 254
-.335
.037
.159

-.ü74
-.126
-.120
-.100

*{U



_-

--I

,INPUT ORDER OF DIFFERENCE FO~ PLOT OR 999 IF NO PLOT H([)NEII:PAGE?
11

1.01
I
I l
I
I *0.51
I * ti II II
I ti A II II II II II à II II
I t:. " ti ti ti t:. ti *I

0.0
I
I \) \) \) 17 9 \) \' *
I \) \) \) \) \) \) \) \) \) * *I * \) \) \)

-0.51 • • a *I
I
I
I

-1.01 I
0 c- 10 15 20.J

iNPUT ORDER OF DIFFERENCE FOR PLOT OR 999 IF NO PLOT At. 999
ENTER PERIOD OF SEASOIIALITY H 12
I>IHICHREGULAR DIFFE~:EIICE? U 0
INPUT MAX LAG FOR ACF U 10
['IFF 0 1 2
MEAI'I -3.141 3.299 .114
S.E. 11.078 3.383 4.499
VAR. 19144.741 164B.393 2671.796n,r , 156 144 132
AF'H:C:{.
SE(ACF) .OBO .OB3 .OB7

LAG
1 .B58 .B67 .911
2 .507 .651 .786 - ,3 .051 .425 .654
4 -.404 .189 .519
5 -.753 -.016 .407
6 -.906 -.133 .318
7 -.825 -.153 .228
8 -.535 -.090 .118
9 -.115 .001 -.032

10 .325 .086 -.195
INPUT ORr'EROF rIIFFE~:EHCEFOR PLOT OR 999 IF HO PLOT U 0
HEW PAGE?
N

11
I l
I *I ti II II II l
I t:. ti t:. ti t:.
01--.......---­

I\)\, \' \) \) l
I l \'v\)\, V
I t
I t a

-11 I l Io 5 10
INPUT ORDER OF DIFFEREllCE FOR PLOT OR 999 IF NO PLOT H 1
HEtJPAGE?
H

1.01
I *I
I
I

0.51
I *I ti ti ti t:. t:. ti II II t:.
I ti l
I

O.O~-----+----~--
I
I\'*
I \) V \) V V v\,\) \'

I
-0.51

*

*



•••,

-_\

IHPUT O~:rIE~:OF r'IFFEREI·ICEFOR F'LOTOR 999 !F NO PLOT H 2
NEW PAGE?
N

1
5 10

OF DIFFERENCE FOR PLOT OR 999 IF NO PLOT H 999

EIlTERCONFIIIENCE COEFFICIENT FO~:ESTIMATES H INF'UTIS flOTNUMERIC. TRY AGAlll
ENTER CONFIDENCE COEFFICIENT FOf<ESTIMATES tt INPUT IS NOT NUMERIC. TRY AGAIN
ENTER CONFIIIEIICECOEFFICIENT FOR ESTIMATES U .9

COEFFICIEHT B/SIGMA(B).
TERM B SIGMA(~) T
1 .899 .037 24.297
2 .489 .072 6.817
3 -1.342 23.015 -.058

CORRELATIOH MATRIX
1 0.060271 -0.061692
0.060271 1 -0.064628

-0.061692 -0.064628 1

11
1
1
1 00* * 000 0
100 * *o .,_,-------;,,
I v v
1
1
1

-11
o

INPUT ORDER

* *

***SPECIFICATIOH SECTION***

CHOOSE DEGREE OF DIFFERENCE H 0
IHPUT NUMIIEROF AR TERMS H 1
IHPUT DESIRED LAGS FOR AR TERMS U 1
INPUT NUMBER OF MA TERMS H 0
INPUT A 1 FOR A MEAH .0 IF NOT U 1
INPUT PERIOD OF SEASONALITY H 12
CHOOSE [IEG~:EEOF SEAS [IIFFERENCE U 1
INPUT NO. OF SEAS AR TERMS H 1
INPUT NO. OF SEAS MA TERMS U 0

STATISTISTICS ON THE W SERIES
IoIA:< MIN

108.000 -93.000
MEAN

3.299
VAR.

1648.393

***INITIAL FITTING SECTION***

IHITIAL AR ESTIMATES: 0.86734
INITIAL SEASONAL AR ESTI~ATES 0.23811
INITIAL CONSTANT ESTIMATE 0.33339

*UFINAL FITTIIlGSECTIONU*

ENTER EPS AND EPS2 OR 0 TO BYPASS ** 0

CONVERGENCE IS ASSUMEIIAT ITE~:ATIOIlt·m: 3
HUMBER OF ITERATIONS F'ERFO~:MED •
THE RESIDUAL VARIAHCE IS 313.92

FIHAL AR ESTIMATES
FINAL MA ESTIMATES
FlNAL SEAS. AR ESTlIoIATES
FINAL SEAS. MA ESTIMATES
FIHAL ESTIMATE FOR MEAN
FINAL ESTIMATE FOR CONSTANT

0.89858.

0.48879

-1.3418
-0.069565

S.E.
3.383

CONFIIIEHCE
LOWER

.S38

.371
-39.206

***DIAGHOSTIC SECTION ON RESlDUALS***
THE CHl S{lUA~:ESTATISTIC = 99.38 I1IITH22 DEGREES OF FREEIiOM
THE LEVEL OF SIGNIFICANCE (l-CHISOUARE PROBAFILITY)= 0.000018567
INPUT MAX LAG FOR ACF ** 15
DIFF 0

MEAH .226
S.E. 1.474
VAR. 312.935
D,F, 144
APPROX.
SE(ACF) .083

1-1
144

INTERVAL
UPPER

,959
.607

36.522



.-
--I

LAG
1 .283
2 .078
3 .051
4 -.096
5 - .170
6 -.111
7 -.027
8 .100
9 .050
10 - .023
11 - .129
12 - .128
13 -.074
14 - .077
15 -.010

HIPUT ORI'Efö: OF DIFFEREHCE FOR PLOT OR 999 IF NO PLOT U 0
NEW PAGE?
H

0.501
1
1
I
1 I

0.251
1 d d d d66 6 6 6 6 6 666
1 6
111
1 1

0.001-------'*-"--+
1 1 i
1 1 i A
1 V I 1 1
1 V V V V V V V V V V V V V V

-0.251 1 1 I 1 I I
o 5 10 15

UIF'UT ORDER OF I.IFFERENCE FOR PLOT OR 999 IF NO PLOT U 999

INPUT MAX HARMOIUC FOR PERIODOGRAM H 0

TYPE 1 IF SATISFIED WITH Mot'EL, 0 TO RETt,;Rfl TO SF'ECIFICATIOH U

iUSTOCHASTIC FORECASTING SECTIOH1H

ENTER VECTOR OF: LEADS ,ORIGII-I,AIID CONFIDEHCE COEFFICIEHT U

15 laS
v
40 .9

I 90 PERCENT COHFII1ENCE LIMITS
OBS LOWER FORECAST I UPPER I

I 141 -110.930 -Sl.781. -52.631 I
IlO! 142 -185.590 -146.401 I -107.2121
~cal 143 -197.675 -151.961 -106.247' ~ b-=±LtS.12
1143' 144 -151.681 -101.312 -50.942
-9't' 145 -99.598 -45.762 8.074
·3~! 146 -41.207 15.272 71.752
1-9 i 147 46.587 105.114 163.641
~ I 148 229.562 289.692 349.821
2~g 149 224.803 286.196 347.589
'9~ 150 176.690 239.085 301.479
132, 151 113.364 176.:556 239.747
23' 152 -2.371 61.457 125.285
~I 153 -118.614 -36.616 45.383
-t$S' 154 -201.891 -107.745 -13.600
"19, 155 -224.030 -121.118; -18.205

; I 1
IHPUT HO OF OItSERVATIOHS "'I':ECEDIHG FORECAST FOR F'LOT OR 999 IF NO PLOT At 15
ENTER MAX. PLOTSIZE Y AHD X OR 0 TO ItYPASS il 0
NEW PAGE?
N

-
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--_I

,I

1
3001

I
I *1 *1

2001 *I
I
I 1
I

1001
I
I
I *1 *0
I *I
I *I

-1001
I
I * *I
I

-2001 l l
I
I
I
I

-3001 I I I I I I
125 130 135 140 145 150 155

ALL VARIAE<LES El{CEPT THE OI~ES HEEI'ED FOF'<FO~:ECASTIHG ARE !-lOWEl{F·UI·15ED
THE VECTOR aS COHTAINS THE RELEVANT VARIAE<LES,OL CONTAIHS THEIR RESP. LENGTHS
Hl GEI·IERAL TO REFOIi:ECAST FROM SAME I'ATA ALL 'rou HEED ARE THE VECTORS aS,aL
AI·IIl THE GROUP FORGF·. P~:OCEED I<ï D:ECUTIHG EcUILT AHI' THEH FORCSTl
IF YOU WANT TO RE-El<ECUTE EtO:-:, FIRST TYPE SUILT. THE OF'<IGIHAL SERIES IS flOW HAMEI' X

)OFF
ann* D0geT la*f/K\lt nl~+K\IE EJnlJr r*Ofa9E aaTKaD ft
1714 7 at9 81/09.10.37 9 I 29 r 10 512 • 356,46
'OfK\T9 0,00
www~n\r D099El 0__ NrO aN 11(01(00 aT a~9~rK 7, 1981
$



I T? ( J ) ~(i) F 1 (1)

1 ().O ....1Gh7UfJ 1 (l • ~ ;') ::> 1 -11,1 (i () t<'.uo;"b2l.JOO
2 13. '--j<.j(1 ~~II(I IJ -j • ~ c..:. -+ ~ (.~ -; {) (\ 1 =' f'. I 1 7 o U li (J (J
3 15.()410t-u(I(1 :.. (11.)'-7 )-,(j C' _;J 3 • o ):+ 7 iJ \.J 0 (:
4 27 • (),-_~ (J 7: I ti II 3 • 1 1 :)::J 1":.U iI J(ll.o:::>1UU(,(lO
C; 2., • ')ó e 2.1 (,U (I 12 • 17:: i.:') ~) I)0 I : c1b.40Q~,OLJOO
f, ZP .4J~7211()U c " • :+t;,:4 '"1 \ IU(I c3~.::)lö70uOO
7 2h.512t:,t-llllU -1.30"-J~37u(1 lê.313(11000
f.I 2R• 9 r~4 1 (I () Cl(J 1 7:' • 0 ()~ è: \) fl U0 c SIf1 • o :ï :; 2(hi OV
9 29.4~:)6?()oü 5.{+\)jc';l~i_ln j:)~.oI:>400(JOO

10 29.S;k47noO 12. • (:'L ;)1 7 Ct 0 li la3.é-!j2t'QuÜO
11 3 0 • 0 (I ()0 (1 (, 0 IJ 46.7':J22::-iDl)O êlC>.~jOlOuuO
12 3n.O,~2]3n(\o 1 1 • Sc: 4-} .«: 0 () 6~. 2';19S4l' 0 o
13 57.1j6~21(JO(1 13.0S4!-;~~(](Ju c3S.b6060uuO
14 5B.9f41 [J\;()U e.. 1 S~:~r.' -< CiCl 147.1'-1170ÜüO
15 86.9:'231 ClOU 9.1(;~,~,,+20(i 244.0'-;,12,1..0(100
IA 87 • '1f 9é' 1 (;0 () j • ~"J 17 I) -+ 0 (I 1t:J.4-1t)6Ul:l)()
17 11f,.9~è3(l()(l(.i 4.:;14o:>!')n(l 1':')4.37010000
IR 14 5 • SI:.1.._,4 0 n :) Ii 1 .. 7c:~)cll-10U lUO.d6-irlÜUljO
19 174.g(:_U'-)Oi'()U 1 .1':J:JU-i IOC' lUM.llb-!(jI,j(J1)
20 O.S44:57'-:(J(: 1.1274?lOI_1 _,23.':134:'llu()O
2] 1.Ol:3·~9:)nll o , ]t;r.:L ")~.(jU c.IO.~b::>JOuOO
?2 1 • (H ~~ln?0 (J 1 .341 i I) GU\/ lo2.jblbOilllO
?3 1 • 4;':' 74 ) -/ 0 C 3.:ju'.!UY1OO 2 o :; • 'i~7::, 0 ll() 0
24 13 • 3 l,~&Cl ~ { , (J :j 3 • 2J :>è :..1n (I 1::>(I.=-+4~..:.O(juU
2S 14.9':>2So3r:Ui} 2.:;7:>Ul~Ol! S.2'::l413::>tjO
?h 2b • qS23 1(, ti :' 3. L_2b2,+0Cj 1jê.cû2r-;ü(,OO
27 29.02317000 2.0!,:'C4>.)OO 'iC, • ê 2 7U:JU(J 0
2R 2 9 • SS ':< "13 ()0 o 3 • :, L) j 14 1Ü 1I c16.::>2::>70uOO
?9 30.S443711(IU 3.2b711")':-OCJ /'jf,.1:>7~9uoO
30 31 • 0 13~ Cf (I 00 3 • S11 '1 IJ :) Cl0 312.':1b240(lOO

:::.:.--_\ 31 31.09,:,:ü30üu 1.24t\17HOO 1 -{3 • b j 24 0 U (JU
32 42.92713uou 2. 5cd6':>~IOO 1è,~.ujlé:Ou()O
33 44.02S17001' 2.14ö63S00 47.u:5222ltûO
34 57.423B2(1UO ~ • 6 '/ ';I0 '7 -;I Ü 0 174.4:J:.jSO(;OO
35 59.01)523000 2.096U410U 9.5Jll.it700
36 86.40794000 5.0~61100(j lb5.~731UUOO
37 87.49688000 0.5u240230 124.0'?lrjOûOO
38 115.936400(IU 3.bj5b22û() 235 • 1ti 2"10 ti 0 0

.,
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c:p::,W{'Jt.':> ~y.l~toRjl
fPl'_1WIll~:r:.:wi.!1J.~~:.~~~~:r,-;

AMPL,ITUDE FRE0U~~TIE PrlASE

KI
,. 0"'.

5.5 15.0411 _._~-"~"-'350~~'lb
8. 6 ·-···~·~·::::~-_--1-3_9430 -~~·L·~:~::-·=162•.56 .~~ .
3.0 14.95R~ 33S.24

178.0 .... 28.9841 ·~:~'·:~~:_:297.ü2 ..
48.0 30.0000 .__._.-"----2'12 ~-0 0 -_--
27. 8 ..'~_'.:~_~::'.:'·28. 43 97:·~~.~:S:~:::f~':2'4-o'.86 ...
10.5' ......_.'30.'OA21' ··.-------·'65.'42.--- ..-
14.8· c~/ë::S7.9682:~?T.~~~:241~13:~..-:
7.4 58.9841·--··-·f52~-02

mz
S2
N2
\<2
m~
ms~ __ '_ O'_' _-- - -,- .. - _. -



j.

I 12 (J) . , ,., , A ( I ) ., FI (I>

o :-

. _. -, -.- -. - __ .-_ ._._- ,--_. . _. _. --_._-_--- -~-_.. ----.
I 28.98~10000 174.91580000 ,296.b1980000
2 ,.-: 30.00000000, _~~_-::46.61810000 _--=~-~:2J2.72190000 _ ::::.:~::=-=-.,-,~__~~=--::~-=~':_::'_
2~~_.z : ~~:~~:~6~~~,c,:~·,i·~.:-it~~~~~~~è~~~~~:'~;~.~6~~~~-·-,~~_-_:=;;~
5 30.08210000 11.84691000 65.e4939ûoO
6 :=!=--_-::..-: -57.-.96820000 ~-;:::;:-'=:lc,3-';-16305000~,§''f~~C'36~.''ö21330000~-- -----.----
7 -- _' -13.942<;9000' --"·9-~-57084fo-ö'---i-5-6·.-6-i980000"
8 _--~.~-~-0.04106000 .:=-"'..: _~::i~.D~-90-8880 OO=::'2::~';'~3:'~4Ö910000 '
9 --'15~04100000 ---, 5.-91'871300---3'54-.00310000
1Ö ·~~~g;"29.5283900 O~~~~f=-2-g?f:~Q~OÓ'o:~=:a6~:~ÜI03'O00O:::-:-~.~-~~~~~~~~.ll--=-~=~~_~._98_410000 8.13420'200 146.56-3'9'0-0-9-0--
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IH (v~)I= K; 0 < Iv 1<v0 ;

=0; IVI>lIo'
OrgH(vJt arg H(lI)= -2n- v 'u

K

o-vo
h (t) t

to I • t.......,
1

Figuur 8.18. 2 vo
De overbrengingsverhouding en de impulsresponsie van een ~deaal Zaag­
door laatf'i.Lter,

OE GEWICH1S FACTGREN
1 0.0 -- .
2 _'~o:..- C.0 1ö92063 _ :0__ c:_~-,,-__ -._ - __
3 -O.00COC016

- tt =--.:.-C.02H:23t8 _ --~-.:; .:.._~·~~-:;-c::-::: _
- - 5 ::. --:--0.01 qJ9l90 - __::c_= -,,-"-:_-:- ·__--c·

~ ::.-:--=- 8:81~§~5~~---~_:::~===-~-:--::~~s~~J.- ~ - -o.oçcçÇO;t! - ---.- ------.--
(j e -0 .Oj 30~6 82 -='==-==-:'.-':.'-:::::-::=:

. - IC .: -0.02 -3(; 712 ------- ---=- -=::-;: :::.--=:.=:.:.:_1 1 - -. 0.0 2 6 12 cl 3') - - - ---. - - - ---- --
1 2 - 0 • 0 5 C ft 5 I)08 - - -_:-:::----==---:-.- _ _c:~-=-_
1.3 - -' - -0 .OCCQc.-026;::_ ---'-=-=----:.:....:._c:::_-=-=- __ ~

l~ '::.:8 :gl~~l~1g .=-~~~=~=::~_~~~_.~-~
1 t -::. 0 • C <) 3 5 49 0 1 - -_.-- --- - . -' ---
1 7 ___ - 0 • 3 G 2: 7.30 6 Ö
IE --_0.3999S998
l~ 0.30273068
2tJ - _-_ 0.09354901 -- c:_-;~:::-:-~=-;.:--::==:-
21.' - -0.06236516' --:.---:-=':'---'-

~~ -.:c=~_:8:gl~~~51g ~c-~~::~::=~~-- c:~--
2'1 . - 0.050 .. 5503 ------- ---.
25 -e- -- C.0.2t72d39 -- --- -::---------­
~t ----0.0~;39712 .~~--=-~::~--;~--..:--:.:--
~1 -0.Oj36~6S2
2l: -:=-0.0000C017 -- -:==-.=:--:----:-:: --;:-

2'1 '- 0.02752094 --- -- -
3C O.Ol~5';15d _
31 -- -0.01cUS19ü - - ---

. 3 2 -. - 0 .02 162:36ij -----::_------ --
33 _ --0.00000016 - ===----==:--:-.:--:---
~ 't - -z-;-- - 0 .0 1€ 9 (0 6 3 :_-::-_.co _:~_-='_:~=--_~..::.:_-=-__ ::::.-=35 ------ 0.0
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'!? trE::·Cr::I::-·TIcr: rILi:::::
A DESCRIF"T!'lE AI1AL'fSIS 011 THE INPUT ['ATA VECTOF: nELDS THE FOLLO\l1IllG
MA;mol~M '>?6
IoiI::rM!JM !:100.6
Avm:GE 0.1392
STII.nEv 23.772
~'AI::;( 326. Ó
flO. 095 8750

:::nTEF: UPPER Alm LOWER LIloIITS IN VECTOR FOF:M.
IF THE COMPUTErt MA:< AND MUI ARE lJESIRn ,EUTER 0
0:

225 -Wj
FREo.UENC'l' HISTOG~:AM ; EACH STAR:: 1 F'nCEllT

LOWER UF'F'E~: NO. REL.FREGUENCY IN PEF:CENT

-105.00 -90.00 3
-90.00 -75.00 12
-75.00 -60.00 41
-60.00 -45.00 126 1
-45.00 -30.00 3')Q UH~,

-30.00 -15.00 1337 lUUHHHUH
-15.00 .00 2886 1111111."111t."1t11t11"t1,," .."11.11

.00 15.00 2411 ltttttttttlttttttttttttttttt

15.00 30.00 954 H1UHHU
30.00 45.00 379 UH

45.00 60.00 106 1

60.00 75.00 59 t
75.00 90.00 36
90.00 105.00 25

lOS.CO 120.00 17
120.00 135.00 11
135.00 150.00 e

.!
150.00 165.00 3
165.00 190.00 3
180.00 195.00 2
195.00 210.00 3
210.00 225.00 1

THE FOLLO::JING ARE PERCENT AND NUMI<ER OUTSH'E Il-IrtICATEr, LIMITS
-105.00 .00 0
225.00 .01 1

THE MEnIAN IS -1.75
THE MeDE IS -3.5203
THE VECTOR COI-lTAINS 'IALUES I:JHICH ARE! O. THE GEOMEn:IC MEAN CANNO' BE CCll.iF'UTED.o IS AH ELEMEtlT OF THE ['ATA-VECTOR. THE HARMOHIC MEAH CANNOT BE COMPUTEr,.
THE o.UA:tRATIC MEAII IS 23.771
COEFFICIENT OF KURTOSIS 12.318
CO~FFICIENT ~F srEW~ESS 1.5534

DO )'OU WAHT A CUMULATIVE HISTOGF:AM? Yjll

y
CUMULATIVE FREGUEIlCY HISTOGRAM ~~

LOIt:ER UH'ER NO. ~:EL. CUMULATIVE FREQ. IN PERcnlT
-105.00 -90.00 3 1
-90.00 -75.00 15 l
-75,00 -60.00 56 1
-60.00 -45.00 182 l
-45.00 -30.00 511 1
-30.00 -15.00 1848 ~
15.00 .00 .4734 t .

•00 15.00 7145 1

15.00 30.00 8099 *30.00 45.00 8478 t
45.00 60.00 8534 1
60.00 75.00 8643
75.00 90.00 8679 1

90.00 105.00 8704 •
105.00 120.00 8721 •
120.00 135.00 8732 ~
135.00 150.00 8737 t
150.00 165.00 9740 t
165.00 130.00 9743 1

180.00 195.00 8745
195.00 210.00 3748 1
210.00 225.00 ,8749 t
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