
* 

L~~n~nl~~I~~~Lu~~~n~'1~~LU~~ L~nl~~I~~~LUL~'~U~~ (short-term 

forecasting) ~~~~ftu~~lu~Uwln~~~~1u~unl~~~~uL~~~~lu11~u~~~,~ , L~~ n,'11~ 

LLr.JU~I~fi'~«~~fl~ 'i'l~~ f11~'1I\lLLr.JU~I~;,unl~r.J~'il nl'11"LLr.JU~I~fi,unl' L ~u nl''1I''LLr.J~'''U 

fi'ULL'~~IU LLil~fll~~1t1i'llJfll'r.J~'il Ltiu~U flTlt'1,~t'1~ L~l~u'5~'lJ~" Winter Lw~~hl1lJl::­

i1;l1-rtl';~l.Iilvf!l trend LLil:; season L';'lJILrlU'1;~" Lu~d~~n~I1~~iiu'il~u'lJ~,,'5l! Winter 

1~U~1~;~lJ~"fll~v~t1lufi'1u~'1~~'\l~~111r.J~~~~''ilUnl,L';Lt'1~~''t'1~lJ~1L'il~; 

'h1' 
= 

X
t = 

t = 
a = 
b = 
ct = 
E

t = 

(a + btl c + £ . 
t t 

~1IlJ';~~fll'~ L 1~, t 

L1i11 

permanent component 

trend component 

seasonal factor vfL1~1 

random error ~L11:l1 t 

t 

4Ju~~U~~'lJ~~ Winter 1~u~1U {I, 2} !l1l~t!~~ 

4Ju~uvf 1 U'~lJlru~, permanent component l~u 

a (T) a + (1 - a){ a (T-1) + e (T-l)} .. . .. 

~\l 
... 
a(T) = ~'U'~lJlru~" permanent component ~"t'1;~1ru11I~L'1~1 T 

a = , ..I • t'11t'1"~'~11'11\l 0 LLI:l:: 1 

X
T 

= t'11IlJ~~~fll~~L'1a, T 

* .. .., 
«'111Ullllt'1~~If) mfl "lJ~Vli1I11n T~ t'1ru~'lmn"lJ fJ1~Vl' lJ111~~UI~U'lJ~ULL nu • 

1 

2 
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.;T(T - L) = ~,~,~~,~~~~ seasonal factor ~~~~, T ~~fl;U'~'~'~ 

~T~, T-L 

beT - 1) = ~,~,~~,~~~~ trend component ~~fl;U'~'~~'~' T-1 

~U~~U~ 2 ~'~~'~~1 trend component 1~u 

" b (T) = 8 {~(T) - ; (T-1)} + (1 - S) b (T-1) 

= 

X
T " 

CT(T) Y + (1 - Y) c
T 

(T - L) ... .. 
aCT) 

~~ Y = 
• ~ I 
fl1fl~ ,~".,~ 0 LLrl:: 1 

= {a(T) + b(T)-r} ~T+T(T+r -L) .. 

= 

3 

4 

5 

n~~~~ l ~~~u~~u~~n~"~;L~~~~;~~"1 parameter l~~~;U~~~ ~(O), 
b(O), LL~~ ;t(O) ~;,,-rtJ t = 1,2, ••••••• , L L~un~u v:~·h.Jd'~~n~'.t1~n1'TI1' 

parameter L~~~;ul~u~~~~~ Winter {l} 

·~~~";1iJ';ml!~~'~~~~~ m t]fJn'~~~ LL~~'h; x. (j = 1,2, •••••• I,m) LtJu 
J 

~'Lw~U~~~;~~~LU~fJn1rl~ j ~~~'~~1~~' trend component L~~~;u1~~u 

" b (0) = 6 
( m-1) L 

LL~~~' permanent component l;r~~;u~~,.h~1J'tlI1;rlltJ 

" a(O) = 
- L" x - - b (0) 1 2 

7 

seasonal factor~~~~nl'l'tJL'~' t 1,2,. , •••• , ••••• ' mL . l'I;u.~1;r~[J 

= >< 

X. - { (L+l) /2-j } b(Ol­
l. 

t = 1,2, ..•••.•.• ,mL .. •• 8 
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J 
~'LU§~~~~~~n'~~'~ ( L-tlU 

., 
'0)::1; 'IN x. = t tl1 1~ t~ L i=1 

~ ., 
1~ '0)::1; i = L ~u;u) LL~::rn L + t.::s 2L 2 

• L:U~~n'~ ( L-UU 
., 

j = ~1LLl1U~~~~ t rn 1;: = 1 LL~:: t = L + 1 

'0)::1; j = 1 LL ~:: t = 2 LL~:: t L + 2 'O)::1~ j = 2 dJu;u) 

OI~n,'S;,~;u'O) :: Lli~'\.h::~'ru m ~,~~~ seasonal factor <1111~'JYJ ,nfntJ 

(period) 'O)::l1'~'LU~~~u\l seasonal factor ~~~llnfl'ltJ1vitVl~ 

= 

= 

1 
m 

m-1 
L 

k=O 

L 

t 1,2, •••••••••••• ,L ' ,9 

t = 1,2, •••••••••••• ,L 10 ' 

• J .. ~ -~ '1 tJ~SVlt.J§~LL'1I~ L t.lfl1LLl1~l1U~i1'lJ'Ell,J.~n''S"/}'EJLL'1I~ L ~n L V1'ElU L UU L ,~, 4 \1 ~~LL<1V1\l U 

m'S'~~ 1 'O)~L;Wl,J.~ 2 \jLL'Sn'lun''Sl1' PC!rameter L~'El~;U LL~::Yl'V1Yl:: Lum'S'lJ'tJ 2 \1l1~~ 
'lULL~~::L~'ElU 

m'l'..,w{ 1 

t.l~i.nrun''S'lJ'mL'1I~ L tky ( 'lJ'V1) 
~ 

\j "" LVltlU tJUC;)'lJ~1 tJ .. tj L ~'ElU UtlC;)'lJ,tJ 

2516 ~.1'1. 2,851 2517 ~.rl. ' 2,541 

n.~. 2,672 n.~. 2,475 

!l.Yl. 2,755 i1.Yl. 3,031 

L~. ~. 2,721 L~. ~. 3,266 

~.Yl. 2,946 ~.Yl. 3,776 

!J.tJ. 3,03'6 D'.[J. 3,230 

n.Yl. 2,282 n.Yl. 3,028 

OI.Yl. 2,212 ' .. *' .. <1.Yl. 1,759 -
n .. tJ. 2,922 n.~. 3,595 

~.Yl. 4,301 ~.Yl. 4,474 

~. tJ. 7,132 ~.tJ. 6,838 

iJ.Yl. 7,132 os • 1'1. 8,357 
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91'1 ~ 'h'yf 1 • 
( vl'E) ) 

ij L~tlU tJtl~'lJIEJ ij .. 
Eltl~'lJ1tJ L~t1U 

2518 lJ.Yl. 3,133 2519 lJ.i'l. 5,375 

n.Yl. 3,006 n.Yl. 3,088 

!1.Yl. 4,047 11.i'l. 3,718 

LlJ.El. 3,523 LlJ.El. 4,514 

Yl.Yl. 3, 9 37 Yl.i'l. 4,520 

!J.El. 3,986 !J.tJ. 4,539 

n.l'1. 3,260 n.l'1. 3,"663 

~.Yl. 1,573 ~.i'l. 1,643 

n.El. 3,528 n.El. 4,739 

~.Yl. 5,211 91.1'1. 5,428 

Yl. El. 7,614 Yl.tJ. 8,314 

Li.i'l. 9,254 Li.i'l. 10,651 

nl'SWl parameter L~tl\l~U : 

'tu~i! m = 2 ij LLa:: L 12 .. 
L~tlU 

xl = 3446.17 

x = 3864.17 
2 

"'llnm.Jnl~~ 6 "'l::1; 

b(O) 
x

2 - xl 
33.17 = 

(2-1)12 

"'lln~lJnl'S~ 7 "'l::1; 

a (0) 12 
b(O) 3267.17 xl 2 I' 

" "'lln~lJnTl~ • 8 9 LL ~:: 10 "'l::Yl~U'1ru'YI'YlI ct(O), t = 1,2, ••• ,L I 

1;~\1i!ilitl 

Cl(O) 
A 

0.724 0.786 c
7 

(0) = 
A A 

C
2

(0) 0.742 C s (0) 0.544 

~3 (0) 
A 

0.875 0.823 c
9

(0) = 

C
4

(0) 0.841 CIO(O) = 1.173 
A 

~ ;1l(0) C
5 

(0) 0.934 1.664 

'" .... 
c

6 
(0) 0.S67 c

12
(0) = 2.028 

I 



~1 (0 ) 

,.. 
a (1) 

,. 
b (1) 

c
1 

(1) 

,.. 
X

2
(1) 

T ( L~m..l) x
T 

2516 1 2851 

2 2672 

3 , 2755 

4 2721 

5 2946 

6 3036 

7 2282 

8 2212 

;(0 ) + b(O) ~1 (0) 

= 2594 

2 3 , 4 5 J • L 'I'H),I'l'''lfl1'll~''' I LLi'l:: 

,.. ... 

= a ,.. + (1 - a) a(O) + b(O) 
c

1 
(0) 

3365.71 

S ~(1) - ~(O) 
... 

+ (1 - S) b (0) 

39.70 

/' 

xl ... 
= y + (1 - y) c

1 
(0) ,.. 

a(l) 

= 0.7921 

;. (1) 
,. ,.. 

+ b(l) c
2 

(0) 

2527 

9l1"'i1",9f 2 

,. ... ,.. ,.. 
a (T) b (T) cT+1 (T-ll) xT+1 (T) 

3365.71 39.70 .7921 2594 

3444.22 43.58 .7457 2527 

3460.02 40.80 .8200 2869 

3447.52 35.48 .8361 2945 

3417.09 28.88 _ .9270 3254 

3456.87 29.98 .8684 2989 

3419.84 23.27 .7183 2525 

3567.73 35.74 .5516 1973 

Error 

257 

145 

-114 

-224 

-308 

47 

-243 

'339 
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~1'I~yf 2 (~C) 

'" '" '" .. 
T ( LVimJ) x

T 
a(T) b (T) c T+1 (T-11) xT+1 (T) Error 

9 2922 3550.93 30.48 .8695 3152 -230 

10 4301 3598.77 32.21 1.1748 4199 102 

11 5764 3597.80 28.90 1.6573 6040 -276 

12 7132 3604.87 26.72 2.0226 7353 -221 

2517 13 2541 3546.85 18.24 .7845 2877 -336 

14 2475 3515.90 13.32 .7415 2658 -183 

15 3031 3562.62 16.66 .8231 2894 137 

16 3266 3644.·69 23.20 .8421 2993 273 

17 3776 3748.97 31.31 .9350 3400 376 

18 . 3230 3768.11 30.09 .8673 3283 -53 

19 3028 3881. 61 38.43 .7245 2728 300 

20 1759 3773.82 23.81 .5430 2162 .. -403 

21 3595 3865.05 30.55 .8755 3302 293 

22 4474 3878.16 28.81 1.1727 4576 -102 

23 6838 3950.76 33.19 1.6647 6475 363 

24 8357 4013 .51 36.14 2.0286 8058 299 

2518 25 3113 4033.31 34.51 .7833 3177 -64 

26 3006 4065.03 34.25 .7413 3016 -10 
~. 

27 4047 4262.78 50.58 .8357 3374 673 

28 3523 4287.41 47.99 .8401 3632 -109 

29 3~37 4310.43 45.49 .9329 4054 -117 

30 3986 4403.93 50.29 .8711 3778 208 

31 3260 4463.27 51.20 .7251 3227 33 

32 1573 4190.90 18.84 .5263 2452 -879 

33 3528 4173.70 15.23 .8725 3686 -158 

34 5211 4239.90 20.33 1.1783 4912 299 

35 7614 4322.96 26.61 1.6743 7092 522 

36 9254 4392.00 30.85 2.0364 8823 431. 

2519 37 5375 4910.74 79.6_4 .8144 3464 1911 

38 3088 4825.42 63.14 .7312 3699 -611 

39 3718 4800.62 54.35 .8296 4085 -367 
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9lI""~~ • 2 (91n) 

,. .. ,.. 
cT+1 (T-11) xT+1 (T) Error 

T ( LflIlU) x
T 

a (T) beT) 

40 4514 4958.67 64.72 .8471 4078 ,436 

41 4520 4987.77 61.16 .9302 4686 -166 

42 4539 5081.31 64.39 .8733 4398 141 

43 3663 5126.89 62.51 .7240 3731 -68 

44 1643 4775.90 21.16 .5081 2731 -1088 

45 4739 4923.,95 33.85 .8815 4185 554 

46 5428 4887.57 26.83 1.1715 5842 -414 

47 8314 4924.63 27.85 1.6757 8228 86 

48 10651 5008.02 33.41 2.0455 10085 566 

_Id ., J" • 'ltlVl 1 LL il'Vl~c.r~'IID\1n .,-al'lVl'i'l:: LULL iI ::f'n'lJ~a~n''''YILL 'YI<lj'l~ <lj::vnn.,,,,iI'tlfNfl.,, 

'i'I"VI'i'I::Lul;"'iI~Ln;'i'I~"lJ<lj~\1lJ.,n <lj.,n~L""~~'11J~"~~<lj::'i'I"~'i'I::LU'i'I~'11J;a\1fl""'UL_auufl'''ftU 
25,20 1;1I'~~ 

, .. 
{ a(48) + b(48)} c

49
(37) 

= (5008.02 + 34.41) 0.8144 = 4107 

• ..J" r I 

l'IalJi9h L 91a., NEAC SERIES 2200 'VItluu'i'lalJfh L ~a., lJ'W"'YIu'1.rtl"l.laUUffiJ 

• ., 1" trend LLiI:: season ~~'ZJa\1 Winter 'OJ ::1I'i'1~ "lJtlfI'I1~ufI'\J"I.Ia~illJ .,nv.a aJ'i'I~" flUL uv.., ::'!I~" 

9fn ' trend lJ'1n'fluLLiI:: amplitude "I.Ia\1q~n.," LfflJlJ.,n€\Ji~tl iHj,\11"~~'11JiJ;'I1,.tni~"*, 
trend LLiI:: season ~'ZJa\1 Winter \!\Jli";., L~,~9f"l.;","m"'i'I""'i'I:a\Jl;fiLL"::lliri\1tJ'n 

~\J;auLrlaL~tJufl'u~~\J L~\J '~'ZJIl\1 Box - Jenkins ~\1L~1S~~a\J;"\1<lj::ri\1tJ'nLL~~ 

"I.~'i'I~'11Jn~'YI~\JfI'u;a~~~\1 
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Forecasting 

~"Im~::: dlEJ91'1Jtl\ll'ltl~yh L Vltl';1 tJ~LLm~:zt\l L 'lIuu1 VIE.! Montgomery, D.C. h} 

~\ll;ui~"ILLf1"'1'1J~; L;"I~'U LI'l~tl\ll'ltl~flh L91tl'; NEAC SERIES 2200 9f~uUI'ltl1.J~h L9Ie-t 

~l1"'1'VJ E.!"l~E.!'1JmJLLn'U. 

001 

c 
c 
c 
c 
c 

----~- --

i)04 
005 

006 
007 
010 
011 
012 
In~ '-

014 
1)15 
016 

017 
1>"20 -

021 

n2 
023 
024 

1)1'-- .. 
026 

- 027 
030 
::>31 
037. 

-U33 - -
034 

--03S ' -

c 
c 
c 

DI ~IENSION )«(50) ,AIS") ,3(50) ,5(24) ,V(lO) ,FF(10,24) ,R '(501 ,fl'OI 

DI"IEN5ION FFP(50 ) ,56.,VE(241.S5(SOl 
REAL ONE"IAA, ONc"133, JNE~:;:; -- -- .-

WINTERS "'ETHOD-A~DlrlVE TREND A~D ~~LTIPLtCATIvE 5E~SONA~S 

F(II IS THE FO ,~ECA5r 'lADE I~ PE~IOD I 
FFP(I) - IS ·-rHE -F':lREC6.ST-"IADE- FM - C)E~IOO I 
XII) IS TYE DATA tI"iI:::'"I IS ~:::CIEVED IN PE~IOD 
R(I) IS X( I)-FF P(II 

R(ll=O I O 
R ~AO(2 . 1) N, Nl.<S.<~,LiLT _._--_._,-
FOR"IAT(2I3,2Il,213) 
XLT=LT 
I F' I!( 5. E:J . 0) READ ( 2 , 2 ) ALP'"I6., 'lET 1\, :; 6.M'lA 

2 FOR'·1AT(9F4 .0) 
I~I(S.E~ . 1)READ(2'2)AL,AD,I\J,qL.3D,9U,GL'~":;U 
R~AD(2 , 4) (X(J) tI=l,'l~'-'- ' '-' .-.. 

4 FORMATIIOFB.O) 
WRITEC3,5) 

5 FO~MAT(lHl,25X,531~I NTE~5 "IETyO) FOR FOqECASTI~:; A SEASONAL Tl~ES 
*ERIES/) 
IF'C!(~.EJ.l)GO TO 12 WP.ITEI3,61 .-.. _ - _ .. _ .. _- . -

6 . FOR"IAT(lHO,10X,31YI~JTIAL VAL~ES OF TYE PS~M~NE'T, 39HTRENO AND SE 
~ASONAL ' CO~?ONE~TS S~ECIFIEj) 
RfAD(Z,Z)A:J 
Rt:ADCZ,2)B:> 
DO 7 r.l, L 
RSAD (2,2) 5 n) 

7SAVECI)::5(I! 
WRITE C 3 ,B) AD 

R FOR~ATCI H O.ZOX , 28~I~lTI~L PER~A~ENT COM o ONENT::,FlO.41 
W!:! ITE 13,9) 30 

9 FOR"'ATClHO,20X,2 4 'iI ~,I TIAL T~E'1n :O'.,OONE 'lh,FlO.41 
DO 10 I=l,L. ~ -~.- .--- ---- --- - .. - .. ------------

I:> WRITEC3,11ll.5(I) 
11 Fn~~AT(IHO , 20X , 3 4~ I~J TIAL SEA~'~~L FACTO~ FO~ PE~IOO,I~,lX,lH.,PIO 

1t.4) 



036 
037 
040 

041 
- :>42 

043 

~44 
1)45--

046 
047 
05Cl 
:)51 
')52 

---"5~-
054 
055 
056 

, 057 
060 

J61 ' 
062 

--063 . 
064 

'065 
066 

--:)6,- . 
070 
:>71 
:>72 
::>73 
074 
075 
076 
077 
100 
101 
102 

-103 -
104 

- 105 
106 

-107 
110 
III 
112 
1.13 
114 

( 
--- , C 

C 
1.1S 
116 
117 
120 

-1£1 -
12i! 
123 
124 

- 39 -

Go T:l 22 
12 W"ITE f3t 13) 
13 FOR~AT(lHO,10X,31~I~ITI'L V'L~ES O~ T~E ?~~M_NE~T, S9HTR~~n AN~ SE 

IIAS:l'~AL ' COM~oriE'ITS " n; BE -ESTI'·\A,TEY ~~O" T'-iE ' D_TAI 
KI(= "H/L 
WOITE(3tI4)NI,( 

14 FO~~ATIIHO,10X,9~T-i! FI~ST~I3,IX,35~PERIOOS :IF ?ATA WHICH CORRESPO 
*N? T:l,I3tlX,20'iSEA,S:lNS ~ILL BE JSE)I ' 

RL=L 
Jl:1 
J?=L 
00 16 I=I,<K 
V(I1=0.9 
On 15 J=Jl,J2 

15 V(I)=V(I)·XIJ) 
Vli)=VII)nL 
Jl=J2·1 
J2=Jl+L.-l 

16 O"lTINJE 
RP='H-L 
BO; I V I< I( ) - V I 1) ) / ~ ~ 

A'1=VIII-RL!2.*3j 
Jl=Cl 
OJ 18 1=1, <I( 
DO 17 J=I,i. 
JT=J+Jl*L 
RJ=J 

17 F~II,J)=XIJTl/IVCI".·I«~L·1.OP2.0)-RJI*B') 
Jl=Jl·l 

18 C(,)NTINJE 
Su'~S=O.O 
RI(I(=<K 
DO 20 J=l,L, 
SU"=::J.~ 
DO 1 9 l:q, (II: 

1 ~ s ', n=su" · ::-F I I tJ) 
5(J} =S ," ' ~< K 

20 5'J'\S=S -, :. ·SIJI 
1'10 I T c: 13,!J} _ Cl 
WRITEI3, Q) 30 
DO 21 J=l,. 
5IJ}=5IJ)*(RL/5J~SI 
S_VE(JI=S(J) 

21 WqIT~13'11)J,S(J) 
22 IFI(S.E:l.O} GO TJ 3Z 

WRlE (3,23 ) 
23 FO~"IAT I IH1, lOX ,39~5~OOT-iIN3 CC"~STA ' IT OPT! "1IZHJJ'i R:lUTINt) 

W~ITEI3,24} 
24 FOq~ATII H O,10X,5~AL'YAII0X,4H~ET',lOX,5~~A"1MA'1'X,23HRESI0UAl SU"1 

IIOP SJUA'l.ES/) 

KA=IAU-AL)/AD+l.O 
K~=(3U.8LI/SD+l.J 
KG=(SU.5LI/GD·l.O 
AA=Il,L. 
A'1E5T;:;('l.O 
Sr,EST:::l.0 
G'JEST=").O 
E"1E5T~1.OE·3!J 



1Z5 
- IZ6 

127 
l~O-- - - ' 

131 
1~2 

133 
-134 --

DO 30 n=I,KA 
OI'IE :~AA= 1. O-AA 
BR=91, 

- 40-

DO 29 -!J=1,Kt3----------
ONE'198= 1. 0-8B 
GG::~L 

135 Z05 

DI) 28 II(=I,KG 
DO 205 IL:l,L 
S tit. I "SAVE (IL.1 

-1"36-- ---- - or,E'I3G::l -.. O-GG ----- ---- - -
137 

- r40 -
141 
142 
143 

:-!T+~----

145 
146 
147" 

- 150--
151 
152 
153 

--154 
155 
156 
157 

10"{)-- -
161 
162 
163 

-164 
165 

-166 
167 

--170 
171 
172 
173 --m--
175 

--176 
177 

-ZOO 
ZOl 

£"lJ2-
203 

--204 
205 

'= 
C 

----C 
206 

501 
502 

A (11 =AAII (X (1) IS (1) ) +ONE'''!lA1l (M+90) 
8 tl )= 3 8 ~ IAll)-AO).~~E~8gI180 

5 III =GG* IX I lilA (11) .ONE'IGGIIS (1) 
X~AT=(A(1)+XL.TII3(1»IIS(LT+l) 
E,,(XILT+l).XHAT)1I112 
DO 26 !=2,'H - - -
II=1/L 
IS1=1111L 
152= I I 1<'1) ilL 
153=I~I51 
1FII.GT.I51)GO TO 5Jl 
GO TO 502 - -
1~II.LE.1S2) 1L:153 
I~(1.EJ.151) 11.,=L 

Z!3 AII)=AA*(X(1I/S(1L).ONE·IAAJtIA(I-1I+8(I .. 1») 
8(r)=83*(Al11-A(1·1)1+0~E~g3*9(I-l) 
5 (I l) =GG* (X ( I II A ( I I ) .0N~%SJtS II L.) 
1LLT=IL+LT - - - - - -- ---------- --- --
IF(ILLT.GT.LI 1LLT=1LLT-L 
XHAT=IAIIl.XLTII3(I) I 115 (IL.LTl 
JS=I+LT 

Z6 E=E+(XIJ51-XHATIII1I2 
WRITEI3'271AA,39,~G,E 

27 FOQ"lA,TlaX,FlO.4,5Xj":'lO.-4-,-5l(iFlO.4,15X.E15.71---
1FIE.GE.E8E5T)GO TO Z8 -
AL"HA=AA 
8ETA=88 
GA"Ir~A=GS 
Eo,:;:5T=E 

2A GG::GS"::;D ­
zq 88=99"99 
3') AA=AA-AD 

WP.!TE(3,311 
31 FO'nAT(lHO,lOX,35-fT-IE OOTI'·\J"I S'''~OT~I~G cor~5TAriTS A~E) 
32 IFII(5.Ed. 01WR1TE(3,331 _ 
33 FO~~~T(lYO,10X,40~T~E -5100T-fI~3 :0~STANT5 -ARE SPECIFIED AS) 

W~ITE(3,341ALPYA,9Er',G'~MA 
34 FOQ"'AT (1HO ,1 OX, 6'iAL ""IAa ,FIO.4, 5X, 5 ·13ETA= ,FlO. 4, 5X ,6;.jGAfI"IA., flO. 4) 

IFUH.EJ.OINl=l. 

FORECA5T WITH OPiI..,J"I S'1GOT-fI'IG ::O')STANTS 

- 207 30e; 
01)' 305 IL=I,L 
5(ILl=SWE(1LI 
ONE~'A=I.0.ALPHA 
ONE"13B=I.0-BETA 
ONE~SG=l.O-GAM~A 

210 
- 211 

212 
--zn--

214 
-"215----

Z16 

A (11 =Al.PHAIt (Xrt)-/S (1 ) 1-.'fIIE'·IAA * (AO+!l" -- - --
8(1)=8ETA*(A(li-AO).ONE~3B~30 
5 it ) =GA \IMA It I X (111 A ( 1) )-+ ::l~E'.13G.S ( 1) 
F ( 1 ) " I A ( 11 • XL T II 8 11 ) I II 5 (L T +1) 

- -- ,--------



217 
---220 -

221 
-nZ--

223 
-224 . 

-41 -

SSll)DSIll 
F~oI L T.l1=Fll1 
RILT·11=XILT+11-FI11 
5U"I=~I1> -.- ---------- -- .. - --- -
SU··'S:J;:~ (1) It*l 
X··1AO=A35 (~I 111 

ZZ5 D~ 36 1=2'~1 
~26 1y;:1/L 
227 151=11 11 1.. 

-Z30-- 1S2=(II+IIIlL- ---------
231 IS3=I~I51 

-' 232 - - IF'(I.GToISllGO T::J ~) '3 

233 GO TO 504 
234 503 1~(!.LE.rS21 1L;:153 
235 504 IF'(I.EJ.IS1) IL-L 
236 JSsI+LT 
237 35 AIII=ALPHAIlIXIII/SIILI).ONE~A~IIIA(I-11·9II-111 
240 BIII=3ETAIIIAI1I-AII-I) ,.ONE~B~1I3I1-l) 
241 SI1Ll=SAM~AIIIX(1)/A(Il).JNE~GSIl5IIL) 

- 247. - sscIl=SIILl 
243 ILLT=IL·LT 

,44--- I'" tILL T.GT.L) ILL T"ILL T-L 
245 FIIl=IAIII·XI..T II 3(1))*S(ILLT) 
246 FF'~IJSl=FII) 
247 RIJSl=XIJSI-FII) · 
250 S~~=SU~ ·RIIl 
251 S":A3S(QIIl) . 

-Zs-z----- - X~1AD=X'IAD·SR - .-_. -. ----
253 36 SU~S:J=SUMS)·RII)*1I2 

' 254 ~ . . DO 306 I=I,LT 
255 Ril)=O. 

- 256 --. 306 FP (II =6. 
257 J=Nl+l 

· .. 260 ---- - SU'\E=:>.O - .. -- -.. - ... -
0261 SU'01E2= Cl .• O 

262 
,63'- ' 

264 
26'5 
Z:'b'6' 

""""267 
270 

-Zn- -' 
272 

- 273 
274 
275 
27b 

C 
C 
C 

-z7~- - ' 

300 
301 
302 

- 303 . 
304 

-;-us---
306 

-307-

DO 36 1=J,~ 
II = J IL 
IS1=II*L 
1~2=1!I+llIlL 

-(53=1-15'1' 
le(I.GT.I51)G~ TO 5)5 
GO TO 506 

505 IF'(! .LEeIS2j -- IL=IS3 - _ .. -
50b IFII.E:J.IS1) 1L=L 

JS=!-LT 
37 F~PII)=IAIJS)·XLT*3(JS)I·S(IL) " 

A I I ) = AL PHA" I X I I ) 15 I I L) ) + ONS ~A" II I A II -11 • 9 I I -11 I 
8(I)=BE TA*(AII)-AII-{»)+ONE~93.3(1-1) 

. SI1L)=5A~~A.(X(1)/AIIII·'NE'IG'.SIILl 
55(1)=5I1Ll 
RI1I=X(II-FFPIII 
5 lnE=5U·~E.~ (I) 

3~ SU~~2=SJ~E2·RII)**2 
wqITE13,39) 

39 FO~~ATIIH1,50X,34~O~rpuT OF T~E I~tTIALIZATI'N oHASEll1 
WRITE 1 ),40) 4, Fn~~AT(IHO,lOXlb~oE~100,5X'11~035E~VATIO~,5X'19~PER'IANEAT CO~PONEN 

liT, 2X, 5-HRE:-lD, 7X, 15~5EA5J ' IAL FA:T:)~ I 5X, 12-iF I TTEn ~~ODEL' 4X, BHRES I DUA 



-31"(1-- . 
311 
HZ 

· 313-
31~ 

-31!)--' 
316 

--)1('---

320 
- 321 

322 
323 
324 
325 
326 
327 
330 
331 

~"32· · · -
333 

334 
335 
336 

--)37 -

340 
341 

342 
343 

~344 
345 
346 
347 
~~O----· 

351 
-"352 

353 
-354 

355 

356 
- 357 

360 
361 
362 

-3·6·~- -

364 

365 

*LIl 
DO 41 I:l,'H 

41 WRITE(3,42) It)«I) ,A.,(I) ,13(1) ,SS(l) ,FFP(I) ,~(n 
· 42 FOq~AT(12X,I3'6X,Fl'~4,11X.FlO.4,4X,F10.4,7X,FlO.4.7X,r-1U.4,'X,FIO--· 

*.4) 
T=Nl 
AVE=5U~lIT 
VAR=(S~~SJ-T*AVE**2)/(T-l.O) 
5TD=5')~T(VARI 
Xr·IlID:X',IAD/r- ------­
WqITE(3,43)SUM,AVE,'~R,STD 

43 FOR~'T(lH~,5X'17~SJ~ OF ~ESIDJALS:,FIO.4,'X'17~AVERAGE RESIOUA~c,F 
*10.4,5X,9HVARIANCE=,FI0.4'~X'19~STA~OARO DEVIATION;,FI0.~) 

WRITE(3,3) )(MAD 
3 F~R~AT(lHOt5X,24~~EA.M A3S0LJTE )EVIATIO~=,Fl~.4) 

Kn:O 
5T:>I>I=STO*(-2.0) 
ST~=2.0*ST::> 
00 44 I=I,'l1 
IF(R(I).GT.STO.O~.~(I).~T.STD~)(TR:(TR·l 

44 CON TI N:JE 
WRITE(3,45)KTR 

45 FOR~AT(lHO,5X,54~'l:J1AER OF RESI'JALS EX:EE::>I'lG TWO STANDARD DEVIAT 
*IO.'l5:.r3) 

WRITE(3,46) 
46 FOq~A1(IHl,50X,27~OJ"PUT OF FORE:ASTING P~ASEII) 

WR ITE (3,47) L, L T 
47 FOq"'AT(lHO,40)( ·,23~L::N:;T~ ·OFi'iE SE.4,SO'i - IS.I3.1X,7HPERIOD~.5X.Z1HFO ·-- · 

*RECA5T LEA) TI~E IS,I3,1X,7~PERIOOS) 
WRITE(3,48) 

48 FOR~AT(IHOI6HPERID~,5Xll1H03SERVATION,5XI19H~ER~ANE~T COMPONENT,5X 
*,5HTRE~D.5X'15~5EASJN.4,L FA:TOR,5X,g~FORE:AST,5X,!)HERROP,10X,16~TRA 
*CX!NS SIGNALS) . 

WP.ITE(3,49) 
49 FORMAT(104~.lO'~J~, ERRO~,2~'14~S~OOTHEO E~R'R, 

Y:O.O 
Z .. O.O 
DO 51 I "J. 'I 

53 Y"Y"R(J) 
Zs0.1*RCI) .O.9I1Z - ,-----
X~_D=O.1*A3S(R(!) ).)~9~X1A~ 

TC:Y I X'VI D 
T5"Z/X~AD . 

51 WQrTEI3.52) I,XC!) ,AlII .9CI) ,55(1) ,FF~(I) .RCI) ,T:,T5 
52 FOq~lAT(3X.I3,6X'FID.4'11X,FI0.415X.FIO.4,7X.Flo.4.5X.F10,4,ZX,FIO, 

.. 4. 1 X , Fl 0.4, 2 X • Fl O. 4) - - -_. . - - . . .. 
XNsN-Nl . 
AV:;:5U"1E/X '~ 

VAR=(SJ~E2-XN"AVS**Z)/(X~-1.O) 
ST~:S:JRT (VAR) . 
WRITE(3,53ISU~E,AV:;,VA~,5T~ 

53 FORMAT(lHOI23HSJ"1 - 0~- FORECAST ERROqS:,FIO.4,5X,23HAVERAG~ FO~ECA5T 
.. ERROR:,F13.4,5~,9~'~~IA~CE"'~lJ.4,5XI19'STA'lDA~D DEVIATION:,F10.4 
.. ) 

STOP 


