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FROGRAM EX
FINCT TON

MULTIFLE EXPONENTIAL SMOOTHING (FART 1)
FIND INITIAL VALLUES AND A SHMOOTHING CONSTANT

IMPLICIT INTEGER(DN-E) ;
DIMENSION X(72),XDE(4)’S(72),82(72),93(72),R(72),F(7E),Y(i08)
RHEFRAAR RIS R A A AL AR RR AR R R AR R R RS
i* MULTIFLE SMOOTHING PROGRAM *
HREER AR AAEA DR AR A AR AR AR AR R R AR AR AR D
WILL FERFORM CONSTANT, LINEAR, OR GUADRATIC SMOOTHTNG, DEFENTIT NG
ON THE VALLE 0OF K

F(I) I8 THE FORECAST MADE AT FERICOD T FOR FERIOND I+l
ROI) IS THE ERROR DERIVED AT PERIOD I CALCLULATED RY
SUBTRACTING THE ESTIMATED VALUE ( MADE L FERIONE BEFORE)
FEP(T) 13 THE FORECAST FOR FERIOD I (MADS L. FERIODS AG0)
X(I) IS THE ACTUAL DATA FOR FERIOD I

REATI(10, 1) KP
FORMAT (14)

nooi0S Ll=1,kp

READ(10,2) 00, XDE

FORMAT (13, 4A%7)

READC 1O, 3)Ks Ny NLy Ly TMF 5 EST» 08, KNy 5, 1S
XLel"

XLS0=XL%*XL

NAML=N1-L.

FORMAT(1(,513,411)

N IS THE NUMBER OF DATA ENTRIES To BE PROCESSED,

Ni IS THE NUMBER OF DATA ENTRIES To BE LIZED IN THE PARAMETER
ESTIMATION FHASE. -

L I3 THE LEAD TIME LSED FOR FORECASTING.

EST 18 THE NUMBER OF FOINTS IN THE ESTIMATION FHASE -
TO BE iJSED IN PERIOD “0° ESTIMATION.

THE. REMAINDER 0OF THE N1-EST FOINTS ARE LISED TN THE

ALFHA NFTIMATION SECTION.

IEANL LT YNT S
ESTP1I=E3T+1

IFES=1 READ IN ALLAD,AL .. ELSE READ IN SELECTED ALFHA
IF(RKS.ER. 1) GO TO =200
READC10,4)A

FORMAT (:ZF4.0)

GOOTO 400

READC1O, 4)AlL, A, AL

ALIS THE LOWER BOUND FOR THE ALFHA SEARCH

Al 15 THE DELTA CHANGE BETAWEEN ALFHA SIill_AaTIONS

AL TS THE UPFER ROUND 0N FOSSIBLE ALFHAYS

INFUT THE DATA VALUES FOR DEMAND
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Q0SS 400 READCIO,S)(Y(I),»I=1,N)

o5& S FORMAT(12F46.0)

QOS7 IF(JS.EQ.Q)B0 TO 500

Q05 N=N-IMF

QU= 00 104 II=1,.N

QOED 1=11+IMF

QQ&L 104 X(1I)=Y(I)

QO WRITE(11,111)

0063111 FORMAT(// /50X, “MULTIFLE SMOOTHING PROGFRAMT)
QOL4 WRITE(11,102)LL,CO, XOE

QOES 102 FORMAT(// /20X, “FORECASTING FOR FRODUCT ., 14,7 CODE”, 18, 1X,4R2//7)
OOLA WRITE(11,112)K

Q&7 112 FORMAT (1HO, 10X “DEGREE OF SMOOTHING SELECTED=",
Q0O 500 IF(KN.ER. 1) GO TO 10
QO&S ¥,
QO70 READ IN THE REQUIRELD FARAMETERS (KN=1)
D071 ©
0072 IF(K=2)7,8,%
ou7E 7 REAI(10,17)S(EST)
O0O74 WRITE(il,113)S(EST)
Q075 113 FORMAT (1HO, 10X, “STARTING VALUE OF THE SMOOTHED STATISTIC SPECIFIFD
GO76 ® ASY//11%X,7 S=72F12.4)
0077 GO TO 11 = ol
0073 =8 READ(C10, 17)S(EST) , S2(EEST)
QO7% WRITE(11,114)S(EST),S2(EET)
oo 114 FURMAT(lHO,IOX,”bTARTINP VALUES OF THE SMIOTHED STATISTIC SPECIFT
QO ¥ED AS /711X 75 =" F12.48//11%,"52=",F12.4)
()(J-_Ix GD TU 11
ouss 9 READ(10, 17)S(EST) »S2(EST)»S2(EST)
3 ] FORMAT(4F10.4)
WRITE(11,11S)S(EST)S2(EST).S =) 5
= FORMAT ( IHO, 10X “STARTING VALHES DF THE ‘SHOOTHED STATISTICS SEECIE
Q07 #IED AS///11X, 75 =7,,F12.4//11X,°S2=",F12.4//11X, "23=",F12.4)
QO3 GO T 1t
QO 10 IF(JS.EQ.O)GO TO 105
0020 . :
QOS2 G SECTION TO ESTIMATE PARAMETERS FROM THE DATA (EN NOT =1)
QOYE 5

WRITE(11,11&)EST
FORMAT (LHO, 10X, “STARTING VALLES OF THE SMOOQTHED STATISTICS T RE
*ESTIMATED FROM 7, I3, DATA FOINTS)

TX=0.,0
uuy7 T2X=0.0 s
QO T2X=0.0 £ -
QU Ta4=3.0
QLO0 V=EST
L0« IF(K=-2)210, 20,40
(B R W -7 o4
R o o REGIN SECTION TO ESTIMATE PARAMETERS FOR CONSTANT FODEL (K=1)
4210 D 211 J=1,EST
234 TA=TX+HX (i}
¥ S(ESTI=TX/V
QLO7 WRITE(L11,Z12)S(EST)
iRl e FORMAT (1HO, "ESTIMATE OF FARAMETER TMN CONSTANT MODEL-TNTFROEFT

™ .



0109
GL10
0111
arr2
011z
0il4
0i1s
Olisk
8 5 1 1
oLLa
0112
0Lz0
012
(95 G7g
Oiﬁu
0124

0129

Qlzé
Q27
01za
0129
0130
Qi&i
Q12
(W Beic]
OL3

0135
Q136
0137
0133
0139
0140
0141
0L4z
0143
0144
0145
Q146
0147
014
Q0j4%
0150
0isl
0152
VLSS
0isg
0155
0154
Q157
0152
(05 1)
Q140
0141
Qi&2

135

#,F12.4)
WRITE(IL,217)5(EST) Bl
217 FORMAT(LHO, “STARTING VALLE OF THE SMOOTHED STATISTIC ESTIMATED FR
#0M THE DATA AZ“//11X.75 =",F12.4)
GOOTO 1

i ; BEGIN SECTION TO ESTIMATE FARAMETERS FOR LINEAR MODEL -« (E=32)
30 o 21 Jd=1,EsT
TX=TX+X ()
el
8i T2X=TZX+#X (1)
U=h,0/(VE(V=-1.0))
BO=(2.0% (2, 0#V+1.0) )/ (V# (V=1 ) #TX~-LI*T2X
BI=12.0/(V#(V#x2—-1,0) }#T2X~LI#TX
RO=BO+EST#E]
WRITE(LLl,32)B0O,B1
FORMAT (1HO, “ESTIMATES OF FARAMETERS IN LINEAR MODEL“ /711X, INTER
#EPT(BO)=",F12.4//11X7SLOPE (Bl)=",F12.4)
GO TO- 1

o1
™

BEGIN SECTION TO ESTIMATERS FOR GUADRATIC MODEL .(K=3)
DD 42 I=1,EST

Li=]

T4=Ta+Ux#4

TX=TX+X(I) .

TaX=T2X+U#X(I)

42 TEX=TIX+L#28X (1)

T=V#(V+1.0)/2.0

TZ=V#(V+1.0)# (2. 0#V+1,0) /4.0

TE=Va#2% (V+1.0)##2/4.0

200
2

= FERFORM INVERQIGN

DET=V#(T2%T4/4.0-(T2/2. 0)**!)+T*T1*Tu/ P O=TEHRZ/4, O0-Tx22(T4/4.0)

AL1=T2#T4/4,0~(T2/2.0) ##2

ALZ=T#T4/4.0=(T2XTI/2.0)/2.0Q

AL3=THTI/2.0-(T2#%2) /2.0

ARZZ=V#TA/ 4, O-TZHTZ/4.0

AZI=V#TI/2,0-T#T2/2.0

ASBE=VHTZ-TeH2

BO=(AL1#TX-AL12#TZX+0, S*AL1I#*T2X) /DET

Bi=(-AI2%TX+AZ2#T2X-0. SHAZEXTEX) /DET

B2=(A13#TX-AZEXT2X+0. 5*A°J*T3X)/DET

BO=BO+EST#BI+ESTHEST#R2#, 5

WRITECLL, 212)B0O, BL, B2

FORMAT (1HO, “ESTIMATES OF PARAMETERS IN GUATIRATIC MODEL “//11%, “INTE
#RCEFT(BO) =", F12.4//11X, “L.INEAR COMFONENT(BL)=",F12.4//11X, " OUADRAT
*#1C COMPONENT (B2)=7,F14.2)

X
W
o

BEGIN SEARCH FOR OFTIMUM SMODTHING CONSTANT
USING DATA VALUES (EST+1) THRU Ni

= 000

1 JF(ES.EQ.O)GD TO 14
B=Al.
AREST=0.0



0162
Olk4
Q145
(BR WY
QL&7
QL&
Q149
QL70
0171
0172
Q173
0L74
0175
Q176
Q177
QL7
0179
QL0
0lal
Ols2

Uj o \_l
0is4
Qi85
QLS
0)&a7

01w
OL20
0Ll
010“

()1 u].
O
Oi%& 2
197
Qs
QLl99

Q200

Q201
Qz02
ORO3

Q204

Qz05
Q204
QZ07
OZ08
Q209
Qz10
021l
Q212
0213
0214
0215
0zlé

]
-t

(5 B 4

A-'\J“.

14

7 5

TREST=1.0E+3&

WRITEC(LL,215)

FORMAT ( LHO,» “SMOOTHING CONSTANT OFPTIMIZATIONT/)
WRITE(LL,214)

FORMAT (10X, “SMOOTHING CONSTANT <, 10X, “RESTILIAL
BR=1.0-B

BGAMMA=ERER/ER

BTERM1I=(2Z.0+B#X./BRB)

BTERMZ=(1.0+BxXL/RE)

BTERMI=(B/BR/BB/2.0)

BTERM4 == (A.—u.*B)

BTERMS=2.# (5. -4, #R)

BTERM&—(A.-- #R)

BTERM7=E#B/BR/ER

IF(EN.ER.O)GO TO 20

IF(K=-2)20,21,22

S(EST)= BO~BGAMMA*B!

SZ2(EST)=RBO-2.0*BGAMMA*E1

GO T 20

ND=2, OxRses2
S(EST)=RO~RBGAMMAXERL+EE* (2, O=~R) /TIL#R2
S2(EST)=RO-2.0#BR/B#RB1+2. Ox#BE#* (3, 0—-2., 0%R) /LN*R2
SR(EST)=RO=-Z.0#BR/B*R1+32, O%BER# (4. O~3, O%R) /IN*R>
CONTINLIE

INITIALIZE T TO THE SUM OF SOUARED ERROR

T=0.0

S OF

FERFORM CALCLILATIONS FOR THE REMAINDER OF THE FERIOD

o 13 I=ESTRL1.N1ML
SCI)=BEX(1)+BR=*S(I~1)
IF(RK.GT.1)50 T 212
RE=X(I+L)Y=5(T)

32 T 13 .
S2(D)=R*S(I)+RR¥E2(T=1)
IF(K.ER. 2G50 T0-214
RE=X(T+L) ~BTERM1I#S (I )+BTERME#*S2 (1)
GO TO 13
SR(I)=R#S2(I)+BE#SZ(I~-1)
AHAT=3. #3( 1) =2, #¥32(I1)+83(1)

136

SRLIARES /)

BHT=RTERMZ:# (RTERMA#S (1) ~RTERMS#S2 (1) +BTERMS#S2 (1) +BTERMA®SI( 1))

CHAT=RTERM7# (S (I)=2.#232(I1)+23(1))
XHAT=AHAT+EBHT# XL+. S#CHAT# XS0
RES=X(I+L)-XHAT

T=T+RZ#%Z

IF(JALER.O)GD T 351
WRITE(11.117)E,T
FORMAT(12X,F10.4, 10X, E14.7)
IF(T.GE.TBEST)GO TO {4

TREST=T

AREST=R
IF(ARS(R-ALD .LE. 0. 0001 . OR. R.GT.ALDGO T is
[=R+AJl

GO -F0- 12



w17
(S R
Q219
(el v]
0221
Q2P
QR23
0224
0225
Q22b
Q227
Qz2a
Qz29
Q230
0231
Q2E2

0232

QRE4

0232
Q40
0241
Q0z42
02432

0244

QL4585
[Rpr: TN
0z47
0z4a
Qz49
Q250
0251
Q252
0253
0254
0253
Q254
0257
Q253
0259
Q260
02k1
Q262
V2L:

. 02&4

Q265
Q2bb
Q2&7
Q2&a
02k
0270

« 00

4
14
ilg
103

R

L

LU ]

105

3

(2]

104
111

1iz

137

FEST SMOOTHING CONSTANT HAS REEN FOUND AND STORED TN A
TIMATION LSING THE OFTIMUM ALFHA

L)

A=AREST

WRITEC(LL, L12)A

FORMAT C1HO, 10X, “SMOOTHING CONSTANT=",F10,4/1X. i20C1H..) /)
CONTINUE

STOP

END

MULTIPLE EXPONENTIAL SMOOTHING (FPART I1)
TEST,UFDATE, CONTROL AND FORECAST

FROGRAM  EX1
FLINCTION

IMFLICIT INTEGER(D-E)

REAL K2, K32 '

DIMENSION X(72),3(72),52(72) s SE(72)2R(72),F(72),FFP(72) , XDIE(4)
DIMENSION Y(102)

COFMION 5, S2, 82, Xo Ry FFR. F

S READCLO, KR, TRC

FORMAT(214)

LL=0

Li.=LL+1

READI(10,2)C0, XDE

FORMAT(I2,4A2) *

READCLO, 3)K N N1, L, IMP, LA EST s KNy 25, XN
FORMAT(IL1,414,211.F2.0)
READCLO, 4)A

FORMAT (2F4.0)

IF(EN.ER.O)GD Ta 15
IF(K=2Y11,12,13

READ(10, 3)S(EST)

GOUTO e 7

READ(10,3)RO, RL

G0 TO 14

READ(10,5)RO,BL1,RB2
FORMAT(Z2F10.4)

GoTO 14
READI(10,5)S(EST)»S2(EST) , S2(EST)
READ(LO, &) (Y(I),I=1,N)
FORMAT (1 2F&.0)

IF(JS.ER.0)GO T 105

KL=l

ESTFRLI=EST+1

ESTPL=EST+L

N=N=-TIMF

DD 104 JTI=1sN

I=I1I+IMF

X(II)=Y(I)

WRITE(LL,111)

FORMATC(////750X, “MULTIFLE SMOOTHING FROCGRANM)
WRITEC(L1L, L1210, C0, XDE
FORMAT(////731 X, “FORECASTING FOR FROUICTS, T4, ¢ CONE-, 15, A4R%2//)



0271
Q272
0273
0274
0275
0276
Q277
Q272
0279
02320

025

Q220

09|

QP2
Q293
OEv4
Q295
Q25t
0227

D30 E
Q02
0203
0304
0205
OR04
Q207
QZOS
Q20w
Q310
0211
012
0313
014
0215
Q=14
0317

75

1299
70

120

138

TEENT LT LN =L

IN=N+l_A .

CALL FORE(A, KN, K, BOR1,EBZ,N,L, IN,EST)

DR 75 I= 1,EST

WRITECL1,1299)1,XCI)

FORMAT(1X,14,F12.2)

T=0.0

T2=0,0

TA=0.0

1 71 I=ESTF1,N1

T=T+R(I)

Ta=T2+R(T) %x#2

TA=TA+ARS(R(I))

CONT INLIE

V=N1-EST

TA=TA/V

T=T/V .

VAR=(T2=VU#T##2) /(Y=1.0)

T2=Tz/V 3

STO=20RT (VAR)

VXN ST

D0 72 I=ESTF1,N1

Wl =+

IF(K.EQ IIWRITECI1 5 427) I X (1) SCI)H» S (Ul ) s RET)
IF(K.EQ.2)WRITE (11, 428 T5 X(1),SCI),82¢1),FFF(I),R(I)
IF(H.E@.&)NRITE(11v129)I,X(I),:(I),SE(I),SS(I),FFF(I),R(I)
FORMAT (1X, 14, 22X, F10.2, 23X, F10.2, 28X, F10.2,5X-,F10.32)
FDHMAT(iX,I4.2X'F10.E,ZXTFio.E,EX,FIO.2,16X,F10.2,SX,F10.2)

'FDRMHT(1X,14,EX,FIO.2v2X7F10.21EX,F10.2,2X1F10.E,EX,FIO.Z,SX,FIO.?

#) .
IF(ROI).GT. N ORVROIY LT (SVU ) WRITE(L1,17)
FORMAT ( 1H+, T2, “THE DATA IS OUT OF CONTROL )
ZONTINLIE
WRITE(L11,130)T, VAR, ST, T2, TA
FORMAT (45X, “AVERAGE 0OF ERROR (AE) =", F14,.4/45X,
“VARIANCE (VAR)=",Fl4.4/45%,
“STANDARD DEVIATION(STI)=",F14.4/45X,
“MEAN ZGIJARE ERROR (MSE)=/,F14.4/45X,
“MEAN ARS. DNEV. (MAL =" ,F14,4)
IF(N.EQ.NDYGD TO 74
WRITE(11,133)
FORMAT (///740X, *OUTPUT OF FORECASTING PHASE" /)
WRITECLL, 122)K,A,L
FORMAT (10X, “DEGREE OF SMOOTHING=", 12, 85X, “SMOOTHING CONSTANT=-,
#F10.2, 10X, “FORECASTING LEAD TIME=": 12, 1%, “FERIODS /)
WRITE(L1,135)
FDRMAT(iHO»’PERIDD’,SX,’DATA’,13X,’SMDDTHED STATISTICE . 12X, “FORE
FOASTS, &Xy “"ERROR, 12X, “ TRACK ITNG SIGNALS, 130G "0UT OF CONTRIL )
IF(K.E@.l)NRITE(ll,iﬂb{
IF(E.ER.2)WRITE(LL, 1:37)
IF(K.ER.ZIWRITE(L L »1325)
FDRMAT(24X,“FIRST’,ESX,’CUMULATIVE ERROR , 2%, “SMOOTHD ERRORS /)
FDRMAT(E4X,”FIRET”,éx,’SECUND’,44X,’CUHHLATTVE FERROR, 26, S0 THE
#I ERROR) ?

¥ & g %k



139

FDRMAT(24X,”FIRET’,GX,’SECGND’,bX,’THIRD”,HEX,”CHMUL&TIVE FERROF
#oy 2 Xs "EMIITHED ERRORS /) :

wl=NT 1

V=0.0

T=0.0

T2=0.0

K2Z=XUN# (O, S34%SORT( (2. -A) /(L. = (1. —A) #3% (251 ) ))

K3=(1.25230RT(A) /(2. -A) ) #XJIN

no 72 I=Jd,N

T=T+R(I)

TE=TZ+R(T ) w2

TA=A*ABS(R(I) )+ (1-A)#TA

V=A¥R(I)+(1-A) #V

TSC=T/TA

TSS=V/TA

JIT=T+L .

IF(KLER. IIWRITECLL 132) I X CI)H S80I » S (NI ) ROT ) » TS, TS
Q342 139 FURMAT(lx 14,2X, Fio 2r2X FLO, 21AHX Flo.2,2X, Ftn.g,.x Fiu z,ﬁx F10
02473 2)

-

Q044 IF(ThC GT. K2, 0R. TSC,LT. (=EZ2))WRITE (11, 1920)
0345 IF(TEE 0T KA OR. TES. LT (~K3) ) WRITE(LL, 190)
Q44 190 FORMAT C1H+, T1Z0, “ # % TS0, #3% )
0247 191 FORMAT (1H+, T128, “LATSS.4%7)
0z43 73 CONT INUE
0Z49 V=N-N1
QZ50 T=T/V

VAR= (T&—V*T**Z)/(V—l 0)

STO=S0RT (VAR)

T“'I.‘/V

WRITE(11, 120)T, VAR, 2TD, T2, TA
WRITE(11,13L)K2,K3

Fa sl ol o)

13 FORMAT (45X, “TSC, CONTROL LIMIT =", F14.4/45%,
#* “TSS. CONTROL LIMIT =',F14.4)

ZEE 74 WRITE (14, 2%40) IRC. K, A, Ly G, XDE

SER RRL0 FORMAT (/ /730X, “FORECAST DEMANDS FOR YEAR", 14, 2%, “RY FEXPONENTTAL. =
Q&40 SMOOTHING METHOD ///11Xa’DEGREE OF SMO0THIN ELECTEDN=", 12//1iX, © &M
Q241 #OOTHING CONSTANT= rFé.S//lX,’PRDHUET”SX’“quE”,RSX;“DEMANDH FiOR &
D342 #ACH PERRIODS//22X, JAN S EX 5 “FEB” 5 X “MARY 5 X5 “AFR? 26Xy “MAY " 34X, ol
Q263 #N 56Xy 7 UILY 5 6%, ¢ TALIGT AX 5 “SEP T, AX 5 COCT Y AX, TNOVY , A%, TTEC” /13, 5K, 12,

Q&4 #1X,4A2)

0345 J=N+L+1

Q46 1111 WRITE(11,142)(5(1),I=,IN)

03467 142 FDRMAT(1H+,25X,12(F6.0,3X)/1X,132(1H—))

QAR IF(LL.LT.ER)GO TO 105

0369 STOP

OZ70 ENII

0271 SUBROUTINE FORE (A, KN, K, BOs B, B2, N L, TN, EST)

0372 IMFLICIT INTEGER(D-E)

Q73 DIMENSTION S(72),52(72 Vo BE(T2)X(72) s RO72YVFFR(72),F(73)
0374 COMMON =, 52,53, X, R, FFFE, F

0275 Xi.=L.

0276 ESTPI=EST+1

Q=77 ESTRL=EST+L.

E73 AR=1 ., 0-A



Q3SA
03a7
Q3E3
azas
Q2320
0221
Q92
Q393

‘ (:)3';‘4
QY5
Q296
Q397
Az

0399

Q400
0401
Q402
Q403
0404
Q405
VADL
Q407
VA0S
Q40%
0410
0411
041z
0413
0414
: 0415
® | 0414
Q417
Q413
Q41%
Q420
Q421
Q422
Q423
Q424
0423

51

Q424

0427
Q423
0429
0430
04z]
Q432

93

54
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WRITE(11,121)
FORMAT(// /740X, “OUTFLUT OF MODEL INITIALIZATION PHASEC/)
WRITE(LL, 122)K.A-L
FORMAT (10X, “DEGREE OF SMOOTHING=", I2,5X, “SMOOTHING CONSTANT=",
®*F A2, LOX, “FORECAST LEAR TIME=,I2, X, "FPERTONE/)
WRITE(11,142)EST _
FORMAT (20X, 14, “SAMFLES WERE USED IN ESTIMATTON OF INTTIAL CONSTANT
#3)
IF(EN.EQ.O)GO T 50
IF(K=2)50, 25,400
S(EST)=BO—-AA/A*RL
SZ(EST)=RO-2., #AA/A*B1
WRITE(11,119)S(EST).S2(EST)
FORMAT ( 1HO, “STARTING VALUES OF THE SMOQTHED STATISTICES ESTIMATED
#FROM THE DATA AS S1=7,F10.4,5X,"82=",F10.4)
GO TO S50 :
S(EST)=RBO-AA/A*BL1+AA#(Z. 0~A) /(2. OA*#2) 4 R2
SE(EST)=RO-2.0#AA/A*B1+2. 0#AA# (2. 0-2.0%#A) /(2. O#A##2) *R2
SE(EST)I=RO-2. 0#AA/A#B1I+2, O%AA* (4, O=3. 0#A) /(2. OxA%%Z) 22T
WRITE(L11, LS2)S(EST)»32(EST)» S3(EST) A
FORMAT (1HO, “STARTING VALUES OF THE SMOCTHED STATISTICS ESTIMATER
#FROM THE DATA AS S1=",F10.4,5X, "532=",F10.4,5X, "82=",F10O.4)
WRITE(11,127)S(EST)
FORMAT (1HO, “STARTING VALLUES OF THE SMOOTHED STATISTICS ESTIMATED
#FROM THE DATA A% Si=",Fl0.4)
WRITE(1],123) .
FORMAT (iHO, “FPERION: . 5Xs “DATAS, 10X, “SMODTHED STATISTIOE S, 13X, 7FITT
#ED MODEL”,SX, "RESIDUAL )
IF(K.ER IDIWRITEC(LL, 124)
FORMAT (24X, “FIRST/)
IF(K.ER. 2)WRITECLL-125)
FORFIAT (24X, “FIRST»5X, “SECONDC /)
IF(K.ER.SYWRITECLL,124)
FORMAT (24X, “FIRST,SX, “SECONDY,S5X, “THIRD" /)
DD =@ J=ESTFL, IN
=+l
IF(J.GT NGO T 52
S =AxX () +AARS(J=1)
IF(K<OT. 160 TO 51
Flh=300 \
&1 8 bl b 6 S T '
S2CN=ARE () +AARE2 (U-1)
IF(K.ER.Z)50 T 52
F(D=(2.+A#XL./AAY #S (1)~ (1. +XL#A/AA) #Z2 (1)
BALTD~ST
SN =ARS2 (1) +AARSZ(I-1)
AHAT=Z., #S (1) =3, #S2 (D) +532 ()
BHT=A/AA/AA/Z. ¥ ( (L. ~S.#A)#S( D=2, # (5. =4, #A) 252 (D + (4, =2 #A)#22(1))
CHAT=A*A/AA/AA* (S () =2, #52 (D +52 (1))
FOD) =AHAT+BHT#XL+. S XL#X#ZHAT
GO TO 57
XF=l=N+L
IF(KE=-2)54, 55,54
Fl)=5=(N)



Q433
Q454
0435
Q454
0437
Q45
Q422
Q440
0441
Q442
0442
0444
0445
Q444
0447
u44

QG
0453
Q454
Q455
QASL
0457
Q453
Q453
Q440
Qai ]
QA4L2
Q4LZ
0444
Q465
O bt
OALT
Q4é&s
Q4L

Sk
57

bt

QCODG0

DooDoOoDOo0

0470 |

0471
V472
0473
0474
0475
Q476
0477
Q473
Q472
Q450
041
Q432
0433
Q454
Q485
V4EEA

o

L.

=

o

o
a
an

102

141

GO TO 57

FlD)=(2. +A#XF/AQA) #S(N) = (1. +XF#A/AN) #52 (N
G0 TO 57 ;
F() =AHAT+RHT#XF+. S#XF#XF#CHAT

FRP (L)Y =F ()

IFCLGT.NY GO TO 58

ROl =X (JL)~F (1)

CONT INLIE

DO S41 I=1,ESTPL

FFF(I)=0.

ROT)=0.

M 563 I=1,EST

S(I)=0.

&2(1)=0.

S3(I)=0.

RETLIRN

END

FROGRAM G
FLINCT ION

WINTERSMETHOD (PART 1)
FIND INITIAL VALLES AND SMOOTHTNG CONSTANTS

DIMFNHIUN X(72),A(72),B(72), 5012),V(10),IIE(4)
DIMENSION Y(1028),FF (S, 12),R(72),SAVE(12)
REAL. GNFMAA,UNENFB OINEMIGE

NINTFR” MFTHHD—ADDTIVF TREND AND MULTIFLICATIVE SEASNALS

EUL) Io THE FORECAST MADE IN PERIOD I

FFP(I) IS THE FORECAST MADE FOR PERIOD I

X(1) TS THE DATA WHICH IS RECIEVERD IN PERIOD I

ROIY IS X(I1)-KEEERY

IMP IS THE FIRST IMF PRIDDLY DATA ARE NOT INVOLVED INFORECASTING
EF IS THE NUMBER OF PRODUCT

READC 10, 1)KF

FORMAT (13)

o o o o o L O o R S S et
& FORECASTING OF EACH PRODUCT i
e o o o o o S A A A S e S A o S o
0o 105 LL=1,KF

READ(10,2)C0, DE

FORMAT (TE, 4AZ)

READC 10, ZIN, N1, KS, KN, L, LT, IMP, JA
FORMAT(Z2I3, 211,213, 11)

ALT=LT

WRITE (11, 555)
FORMAT(///7 /725X, “WINTERS* METHOD FOR FORECASTING A SEASONAL TIME

#SERIES/)

WRITEC(11,102)LL,C0,0E y
FORMAT(/ /30X, //1X, “FORECASTING FOR FRODUCT <,14,7  CODEY, 1S5, 1X, 4AZ

#*//)

IF(NIL.ER.OINL=L



0427
Q43
049
Q420
0471

QA2
04232
0424
Q495
Q424
Q427
Q4a2a
Q439
Q500
0501

0502
Q503
0504
Q505
QT06
Q507
050
QZ02
Q510
OS5l
0512
Q513
0514
0315
0514
Qs17
Q3L3
Q519
Q520
Q521
0522

0523

—

0324

Q525

05
0524
0535
Q536
7
Q538
QSaY

o

Q540 1111

QO0O0OP

A

104

101

&

e
wro

14

IF(KS.EQ.0)READ(10, 4) ALFHA, BETA, GAMMA
IF(KS.ER. 1)READC10, 4)AL, AD, ALl BL, BI, BUL GL, G0, GL

FORMAT (PF 4. 2)

363 0 30 2 36 3636 36 330 3330 30 03 I N
# READ DATA OF EACH PRODUCTS #*
3436 3636 36 36 296 36 36 3 36 30 3303 TS B3 B R M NN NN

READI(10,5) (Y (1), T=1,N)
FORMAT (1&FA.0Q)
N=N=-IMP

DD 104 II=1.N
I=I1I1+IMP

XCIT)=Y(I)

IF(KNLER. 1) GO TO 12
WRITE(11,101)

FORMAT (1HO, 10X, “INITIAL VALUES OF THE FERMANENT,
#L. COMFONENTS SFECIFIED?)

REATIC10, &) A
READ(10,4)BO
FORMAT(F10.4)
Do 7 I=i,L
READCIO,A)E(T)
SAVE(1)=5(1)
WRITE(11,E)A0

FORMAT (1HO, 20X, “INITIAL

WRITE(11,?)RO

FORMAT (1HO, 20X, “ INITIAL

DO I=1 L
WRITE(11,11)I,5(1)

FORMAT (1HO, 20X, “INITIAL
#F14.4)

GO T 22
WRITEC(LL, 13)

FERMANENT COMFONENT=",F14.4)

TREND COMPONENT=",Fid.4)
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TREND AND SEASCONA

SEASONAL FACTOR FOR FPERTIODC, T3, 1X, 7=,

FORMAT (1HO. 10X, “INITIAL VALUES OF THE FPERMANENT, TREND

KK=N1/L :
WRITEC11,14)N1, KK

¥ COMPONENT T BE ESTIMATER FROM THE UATA. ")

AND

SEASONA

FORMAT(1HO, 10X, “THE FIRSTZ, I3,1X, “FERIODE 0OF DATA WHICH CORRESFOND

RL=L

Jl=1

Jz=L

no 14 I=L.EK
VEIY=0.0

o 1S J=adl, 2

VT =T X D)

VD) =V(I)/RL

JimdR+]l

2=l +l-L

CONT INLE
IF(KE.LE.2)G0 TO. 1111
RR=N1~-L :
BO=(V(KE)=-V (1)) /RR
A=V (1)-RL/Z. %R0
IF(KK. BT 20060 TN 2222

# T, 13, 1%, "SEASONS WILL BE LSED?)



.

Q54§
QH4G.2
QE45
0544
QE4N
0S4
Q547
0543
Q54%
Q550
QSIS
Q3H2
QS52
0554
0565
Q556
Q557
OS5
Q=%
QE60
0541
OShA2
Q5AZ
0564
QEASD
OS5&A
Q5467
Q56S
QLD

0570,

0571
0E72
0573
0574
0575
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17

L3

12
20

0576 21

Q577
Q573
QS7%
QIR0
ossl
Qoa2

O5E3
(Wl

Q5E5
Q5S4
0237
0583
(v}t
Q520
0521
QS92
Q593
Qo4

o)
EL

]

POOD R

TY=0.0

TR=0.0

TXX=0, 0

TRY=0.0

XNi=N1

TX=XNi#(XN1+1.) /2.

Do 77 J=1,.N1 :

TY=TY+X (1)

Xud=u

TXY=TXY+X %X (J)

TXX=TXX X #3#2 .
AO=(TY#TXX=TX#TXY) / (XN1#TXX-TX##2)
BO=(TXY=(TX/XNL)#TY)/ (TXX=(TX/XNL)#TX)
JL=0

i 1 I=1,KK

Do 17 Jd=1.L

T L L

Rud=.l ¢

VNT=V(I)=( ((RL+1.0) /2. 0)-Rd) #RE0
FF(T, D) =X (IT) /VIT

R NKE St

CONT INUE

SUME=0.0

R =kE

na 20 J=1.L

SUM=0.0 §

L0 19 I=1,KK

SUM=SUM+FF (I, .J)

S ) =5LUM/REK

- SUMS=5UMS+E (1)

WRITE(L1,S2)A0

WRITE(L1L1,?)BO

Do 21 J=1.L

S =5 () #(RL/SUIME)

SAVE (D =5()

WRITE(1L,11)d,5C0)

IF(KS.ER.0) GO TO 22

IF(JALER.Q) GO T 423

WRITE(11,23)

FORMAT (1H1, 10X, “SMOOTHING CONSTANT OFTIMIZATION ROUTINES)
WRITEC(LL1:24)

FORMAT (1HO, 10X, “ALFHAZ, 10X, “BETAY, 10X, “GAMMAY, 10X, "RESIDUAL SUM OF

# SRUIARE"/)

SEARCH FOR OPTIMUM VALLE

KA=(ALI-AL) /AD+1.0
KB=(BU-EL) /ED+1.0
KG=(oU-GL) /GD+1.0
AA=AL

ABEST=0.0
REBEST=0.0
SGREST=0.0
ERBEST=1.0E+32&



0595
Q524
Q597
QE%e
Q599
Q&HO0
QA0 L
Q&0

QLOLE |

QLO4
QAQS
Qa04
Q&LO7
QA0S
QL0
QA10
0611
Q&L2
QL1L3
QOk14
Q615
RISV
QALT7
(RIS

061%P

Qb
Qb2
Q&Z0
Q&ZL
QL2
(BI2he ]

QL4 4
0L45
Q&LL
QL47

S LT

(AU N
0Ny

Lo R R R o)

ad

00 .20 II=1,KA

ONEMAA=1. 0—~AA

RE=RL

oo 2 IJ=1,KR

ONEMREE=1.0-ER

GE=GL0 -

D0 22 IK=1,KG

Do Z0S IL=1,L

S(IL)Y=SAVE(IL.)

CONEMGGE=1 ., Q-GG

ACL)=AA% (X (1) /S (1)) +DNEMAAX (A0+BO)
B(1)=REE#(A(1)-A0)+ONEMBE*EQ
SO1)=GG#(X (1) /A1) Y +DNEMGEG#S (1)
XHAT=(A(L)+XI.T*R(1) ) #S(1+L.T)
E=(X(1+LT)=XHAT) ##2

Do 26 I=2,Ni

IL=MODCI, L)

IF(IL.ER.OQ) IL=L
ACI)=AA#(X(T)/SCIL) Y+INEMAA#* (A(T~1)+B(I-1))
R(I)=EE*(AC(I)=AC(I~-1))+INEMBE*E(I-1)
SOIL)=G5#(X(I) /ZACT) ) +0ONEMIG#S (IL)
TLLT=IL+LT

TFCILLT.GT. LY ILLT=ILLT-L
XHAT=(ACI)+XLTH*R(I)D#SCTLLT)

E=E+ (X (T+LT)—-XHAT) #:2)
IFCIAEQ.O)GD TO 2233
WRITE(11,27)AA, BB, GG, E

FORMAT (32X, F10.4,5X,F10.4,5X,Fi0.4, 15X, E15.7)
IF(E.GE.EREST) G0 T 22

ALFPHA=AA

BETA=ER

GAMMA=5EG

EBEST=E [#
GE=GG+G

BE=BB+ED

AA=AA+AD

WRITE(11,31)

FORMAT(///, 10X, THE OPTIMUM SMOOTHING CONSTANTES ARE)
IF(KS.EQ.0) WRITE(11,33) '

FORMAT (1HO, 10X, *THE SMOOTHING CONSTANTS ARE SPECIFIED AS7)

WRITE(1L,34)ALFHA, BETA, GAMMA

FORMAT (IHO, 10X, “ALFHA=",F10,4,5X, “BETA=",F10. 4, 5X, “GAMMA=,
#FLO.4/71%, 132 IHL))

CONT INLE
STOR
ENTI

FROGRAM Ril: WINTERSMETHOD (PART I1)

FUNCTION ¢ TEST,UPDATE, CONTROL AND FORECAST

1
|

DIMENSION X(72),A(72),8(72),5(28),R(72),F(72),Y(103)
ODIMENSION  FFP(72),2AVE(24),55(72),DE(4)
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OL43
Q&E0
Q&5
OAGI
Q&ER
0(/..'4
QLSS
QLSA
Q&LET7
Q&S
QL5
QbLAD
(sTY51
QbLL2
Q&eS
ObLL4
Q&LLS
Obbals
QL&7
Qbb
Qbb
QET70
Q&7 1
OL7 2
Q&75
0674
QLTS
QL7 6
Q&77
Q&7
Q&T5
Q&S0
Q&L

Ué-u7
QbLEs

QLD
QL0
Q&L21
Q&7
0L23
QL94
QLTS
Qb4
Q627
QLo
Q&
Q700
Q701
Q70R
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REAL DNFMAAyﬁNFMBB,ﬂNFMGﬁ,KZ,HS

FCI) IS THE FORECAST MAUE IN FERIOD I

FFP(I) IS THE FORECAST MADE FOR PERIOD I '

X(I) IZ THE DATA WHICH IS RECIEVED IN PERICQD I

REID =18 XCI)=FFPCL)

IMFP IS THE FIRST IMP MONTHLY DATA ARE NOT INVOILLVED IN FORECASTING
"KP IS THE NUMBER 0OF PRODUCT

r?ﬁ(?ﬁ(ﬁﬁf?ﬁtﬁﬁ

READ(10, 100)KF, IBC

100 FORMAT(214)

oo 105 Ll=1,KP
READC10, 1INSNL-KES, KNs L, LT» IMP, JUN, C0, TE
i FORMAT (213,2I1,2313,11,13,4A2)
XLT=LT
READ(10,2)ALPHA, BETA, GAMMA
FORMAT(ZF4.2)
L R R R SR R R )
#  READ DATA OF ALL FRODUCTS #*
HARHARRIRARA A HFH AR AR RH R R TR R R
READICL10,4)(Y(I), I=1,N)
FIORMAT (L2FA.0)
Nz=N-- T MF
DO 104 ITI=1,N R
I1=1I+IMF
X(II)=Y(I)
104 CONTINUE
WRITE (11,%5)
FORMAT (24X, “WINTERS Y METHOD FOR FORECASTING A SEASONAL TIME SERIE
#S 274D
B ot o o S T A T S S S S S e e S e S

DoGr

S

L]

G
G3e C +  FORECASTING OF EACH PRODUCT +
3

R e o T B B o o S SR Rra
WRITE(11,102)LL, 120, DE, ALFHA, BETA, GAMMA

102 FORMAT(1H 10X, “FORECASTING FOR PRODUCTZ, 14, CODE<, 12, 1X.4A02//1%,
#TSMOOTHING CONSTANT: ALPHA—’,F4.2,’ BETA=",F4.2," GAMMA=",F4.2)

c
(Bag X418 EQUAL TD Y(IT, ., VK) QF EALH FRODGICT
C

READ(10, 101)A0
READI(10, 101) RO
D 7 I=1,L ,
READ(10,101)5(T)
01  FORMAT(F10.4)
SAVE(1)=5(1)

—— — o o i . S e ol et . . B e i S S B e B e B B4 S

FORECAST WITH GPTIMUM SMOOTHING CONSTANTS
ONEMAA=1. O~ AlFHA

ONEMEE=1.0-BETA

ONEMGGE=1 . O=GAMMA

ACDY =ALFHA® (X (1) /5(1))+ONEMAA® (AO+EQ)

00O =
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Q703 B(1)=RBETA*(A(1)-A0)+INEMBE*BO
Q704 SO1)=GAMMA% (X (1) /A1) ) +ONEMGG#S (1)
Q705 FOL)=(A(L1)+XLT#B(1))#3(L.T+1)
Q704 SE(1)=5(1)
Q707 FFPOL+LT)=F (1)
Q708 ROIHLTY=X (1+LTY=F (1)
0702 SUM=0.0
0710 SLIMER=0, 0
Q7il XMAD=0.0
Q712 D 340 T=2,Ni
07 L3 TL=MOO(T, L)
704 IF(IL.EQ.0O) Il=L
Q715 Z5 ACT)=ALFHA* (X (I ) /S (IL) Y+ONEMAA* (ACI~1)+B(I~1))
7164 B(I)=BETA*(A(I)=A(I~1) ) +ONEMBB#*E( I~1)
0717 SCIL)=GAMMAX (X (T) /ACT) ) +ONEMGG#S (T1.)
Q7 i SS(I)=3(IL) 2
Q719 ILLT=IL+LT {
0720 IFCILLT.GT.L) ILLT=TLLT-L
Q721 FOI)=(A(I)+XLT#EB(I))#&S(ILLT)
0722 FFRP(I+LT)=F(I)
Q723 ROI+LT)=X(I+L.T)=F(I)
0724 SUM=SLM+R(I)
Q725 XMAD=XMAD+ARS(R(T))
Q726 34 SUMSR=SUMSQ+R(T) ##2
Q7&7 oo 204 I=1,.LT
Q7za 3 R(I)=0. .
Q72% 304 FFR(I)=0.
Q730 =N+
SUME=0.0
SLMEZ=0,0 ;o
': —————————————————— . Sy o S 1 0 e o 0 e S 1 St B S o B o Bt S o o o o o ot i o S B
Cc START THE FORECAST FHASE
|: ettt e e T T —p—— i e T T ——————
IN=N+L.

L0 38 I=J,IN !
IL=MOD(I,L)

IFC(IL.LE.O) JL=L

IFCILGT.N)GD TO 103

0741 &7  FFP(I)=(A(I-LT)+XLT#B(I-LT))#S(IL)

0742 AT =ALFHA® (X (I)/S(IL) ) +ONEMAA# (A(TI~1)+R(T~1))
O74% E(I)=BETA* (A(I)-A(I-1))+ONEMBE*E(I~1)
0744 SCIL)Y=CGAMMA* (X (I)/A(1) ) +ONEMGE*S (IL)
0745 SS(I)=8CIL)

0746 R(I)=X(I)=-FFP(I)

0747 SLME=SUME+R(I)

0742 SUMEZ=SUMEZ+R(I)#%2

074% GO TO &

Q7350 103 XIL=I-N

0751 IFCCI-LT).LE.N)GO TQ 74

0752 FEFRPOI)=(A(N)+XTL#B(N) ) #S(IL)

0753 GO TO R

Q754 74 FFRP(I)=(A(TI-LT)+XLT#BC(I-LT) ) #S(IL)
0755 &8 CONTINUE

Q756 WRITE(i1,3%)



QZHY
0758
075
Q7 &0
O7&1
Q7 &2
Q765
0764
Q765
Q7 &4
0767
Q748
0762
Q770
O7Z)
0772
0773
0774
Q0775
Q7764
Q777
Q77
Q77%
Q720
Q781
0752
Q752
0724
Q785
0726
0787
Q7=
0789
Q720
0721
Q722
Q793
Q724
0795
Q7264
0797
Q79
O729
Q00
0201
Q202
Q303

C0E04

Q205
Q206
02307
QRO
Q2O
Q10

9

44

44

47

A8

in
3

54
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FORMAT(// /7, 50X, “OUTRUIT OF THE INITIAL FHASE-"//)

WRITE(11,47)L,L.T

WRITE(11,40)

FORMAT (1HO, 10X, "FPERIONS, SX, “ORSERVATIONY , 55X, “FERMANENT COMPONENT S,
#EX, “TRENDY . 7X, “SEASONAL FACTOR.,SX, “FITTED MODEL”,4X,” ERROR /)
T=N1" :

AVE=SUM/T

VAR= (ZLIMZG-T#AVE##2) /(T—1.0)

STO=S0RT(VAR)

XMAD=XMALI/T

KTR=0

X IN=.IN

STOM=STD*XJIN

0o 41 I=1,N1 ;
WRITE(11,42)I,X(I)A(T)H>R(I).SS(I)-FFP(I),R(I)

FORMAT (12X, I3, 64X, F10.4,11X:F10.4,4%X,F10.4,7X,F10.4,7X,F10.4,5X,F1%
#*.4)

IF(R(I).GT.STOM.OR.R(T). LT (=STDM)IWRITE(11,44)

FORMAT(TLOS, “+##DATA##%)

CONTINLE

WRITE(11,43)3LM, AVE, VAR, ST, XMAD

URMAT(//qOX,’bUM OF ERRIRS =",F14.4/50X,
* “AVERAGE ERRIR ="2F14.4/50X,
#* “VARIANCE o =75 F14.4/50X,
#* “STANDARLD DEVIATION =, F14.4/50X,
#* “MEAN ARSOLUTE DEVIATION=",F14.4)

IF(NL.EQ.NYGO TO 444

WRITE(11,4¢)

FORMAT (1H1,50X, “OUTPUT OF FORECASTING FHASEZ//)

WRITE(11,47)L,LT

FORMAT (1HO, “LENGTH OF. THE SEASON IS7,13,1X, “FPERICDS?,SX,
#“FORECAST LEAD TIME IS¢,I3,1X, “FERIODS")

WRITE(L11,4&)

FORMAT (1HO, “FERICQDZ , 5X, “ORSERVATIONY , 55X, “FERMANENT COMPONENT <, 55X,
#“TREND”, 53X, “SEASONAL FACTORZ,SXs “FORECAST, 5%, “ERROR” » 10X,
#"TRACKING S IGNALSY)

WRITE(11,4%) ;

FORMAT (104X, “CLIM. ERROR, 22X, PSMOOTHED ERROR)

YY=0.0

272=0.0

0o 51 I=JdsN

YY=YY+R(I)

ZZ=0.1#R(I1)+0.92%#2Z :

XMALI=0. 1*ABQ(R(I))+0.9*XMAD

TC=YY/XMAD

TE=ZZ/XMAD

F2=XAN#1.25/(30RT (1. 13728 (1. (. 9)#%4)))

KE=XUN#O . SS*SORT(O. 1)

WRITE(11,52)I.X(I)-ACI)B(I)E8S(I)FFP(I).R(I),TC,TS

FORMAT (22X, I3, 6X:F10.4, 11X, F10.4,5X,F10.4,7X,F10.4,5X,F10.4,2X,F12,
#4, IX,F10.4,2X,F10.4)

IF(TC 6T . K2.0R. TC.LT. (~K2)))WRITE(11,54)

IF(TSE.GT.KE. OR. TS LT. (=E2)))YWRITE (11, 55)

FORMAT(1H , T104, “##3#TE00, #%%)
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55 FORMAT CLH+, TLLIS, “#xxTOR, xxx")
351 CONT INUE

Xh=N=-Ni

AVIG=SUME /AN

VAR= (SLIMEZ-XN#AVG#22) / (XN~1.0)
STO=S0RT (VAR)

WRITE (11, 42)SUME, AVIE, VAR, ST, XMAT

021s WRITE(LL,S3)K2, K3, N
0212 93 FORMAT (50X, “TSC., CONTROL LIMIT =,F14.4/50%,
OS20 #* sTSS, CONTROL LIMIT =*,F14.4/50¥%,

#°THESE VALLES ARE CONSIDERED LR TO ORSERVATION 7, I3)
=N WRITE(L11,2260) IRC, L, C0, DE
QIEz: 2960 EORMAT ( 1H1, 20X, “FORECAST DEMANDES FOR YEAR® , 14, 7%, “BY WINTER METHO
#0¢//7/71%, “PRODUCT # » 23X, “CODE > 25X, “DEMANDS FOR EACH FERIODC//22X, A
*N’1&X,’FEB?,QX,’MAR’,&X,’APR’,bX,’MAY’,éx,’JUN’,éx,’JUL’,éX,’AUG’,
*bx,’EEP’,GX,’DCT’,Gx,’NDV’abX;’DEEf/,IH,SX,18,1X,4A2)

M=N+LT

Do 107 J=M, IN

IKZ=IFIX(FFP(I))
" AK=FFP(I)—-IKZ

IF(AK.GT.0.5) IKZ=IKZ+1

- FFP(I)=IKZ '

Q@En 107 CONTINLE *
Q24 WRITE(11,106) (FFP(T), I=M, IN)
0335 1046 FDRMAT(1H+,26X,12(F6.0,3X)/1X,132(1H—)/////)
Q236 105 CONT ITNUE
Q27 STOP
Rzt ENID
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SHOOTHING CONSTANT OPTIMIZATION ROUT INE

ALFHA

. 0500
. 0S00
. 0500
L0500
. 0500
L0500
< Q500
. 0500
. 0500
<1500
1500
. 1500
. 1500
. 1300
. 1500
- 1300
. 1500
. 1500
< 2500
. 2500
« 2500
« 2500
« 2500
<2500
« 2500
. 2500
. 2500
. 3500
. 3500
<3500
. 3500
3500
. 3500
. 3500
. 3500

« 3500
-

BETA

0500
. 0500
L0300
. 13500
1300
. 1530
<2500
« 2500
« 2500
. 0500
. 0500
. 0500
- 1500
. 1500
<1500
<2300
« 2500
2300
. 0S00
L0500
. 0S00"
. 1300
- 1500
. 1500
« 2500
« 2500
« 2500
.0500
. 0500
. 0500
1500
<1500 -
. 1500
« 2500
- « 2500
« 2500

GAMMA

. 0500
. 1500
« 2500
0500
L1500
« 2500
. 0500
. 1500
« 2500
. 0500
. 1500
. 2500
0500
<1500,
2500
L0300
. 1500
« 2300
. 0500
. 1500
- 2500
. 0500
. 1500
<2500
. 0500
. 1500
. 2500
0500
. 1500
« 2500
- 0500
. 1500
« 2500
. 0500
. «1500
e 2900

. THE OPTIMUM SMOOTHING CONSTANTS ARE

_ ALPHA= .

.2500  BETA=  .0S00 . GAMMA= .0500

RESIDUAL SUM OF SGUARE

. 7447 155E
21265048
. B642753E
.B194435E
.84697779E
.9262551E
. B691072E
.9224197E
. 9827245E
. 6836813E

. «7214380E
. 7645937E

.7397123F
76185248
. B10696TE
< .7443415E
7921818
.8479567E
645351 2E
63115408
. 7222034E
67747925
. 7201245E
.7695101E
. 7091843E
. 76145446E
. 8218335E
. 6571525E
. £938097E
. 7352106E
- 7010740E
. 7464338E
- 7979302E
. 7S03040E
~8061891E
- 8695690E

0y
0
09
02
02
02
09
02
o
QP
09
02
0y
02
(037
0?
0%
0P
09
02
07
0
02
09
07
0
09
07
09
09
(e
09
0y
09
09
09
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\ i S b IS
WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES
FORECASTING FGR.PRGDUCT LODE 2150001 (15des.)
INITIAL VALUES OF THE PERMANENT, TREND AN SEASONAL COMPONENT TO BE ESTIFATER FROM THE DATA.
THE FIRST 24 FERTIDS OF DATA WHICH CDRRE#PQND NRANAS éEASﬁNS WIl, RBRE UJSED
: INITIAL PERMANENT COMPONENT= 45520, 9727
INITIAL TREND COMPONENT= -213.5826
INITIAL SEASONAL. FACTOR FOR PERIOD 1 = JTeT7E
INITIAL SEASONAL FACTOR FOR PERIOD 2 = 1.1193
INITIAL SE-.'F-\SC';NHL FACTOR FOR PERION & = Joi0r®
fha 5 IMITIAL SEASONAL FACTOR FOR PERIOD 4 = 1.2631
i INITIAL SEASGNAL FACTOR FOR PERIOD 5'= - 1.3971
INITIAL SEAZOMNAL FACTOR FOR PERIOD & = ..1.047?
INITIAL GEASONAL FACTﬁR FOR PERTOD 7 = : . 7414
INITIAL SEASONAL FACTOR FOR PERIOD 5 = y 9127
’ INITIAL SEASONAL FACTOR FOR FERIOD 9 = 7791
INITIAL SEaAsGHNAL FACTOR FOR FERIOD 10 = « 7624
INITIAL SEASONAL FACTOR FOR PERIOD 11 = L2223
INITIAL SEASONAL FAC%DR FOR PERIOD {2 = 7700

LGl



WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES

»

FORECASTING FOR PRODUCT CODE 2150001 (10des.)

INITIAL VALLES OF THE PERMANENT, TREND AND SEASONAL COMPONENT TN BE ESTIMATED FROM THE ATA.
. THE FIRST 24 PERIONS OF DATA WHICH DORRESFOND TO 2 SEASONS Wik BE USED

INITIAL PERMANENT COMFUNENT= 82i42.7617

INITIAL TREND COMPONENT= ~38. 7373
INITIAL STASONAL FACTOR FOR FERION 2 = . AF04
INITIAL SEASONAL FACTOR FOR PERIOD 2 = L9741
f' FNITiAL SEASONAL FACTOR FOR FERIOD 3 = 1.8007
INITIAL SEASONAL FACTOR FOR PERIOD .4 = 1.3149
INITIAL SEASONAL FACTOR FOR PERICD 5 = l1.6225
INITTAL SEASONAL FACTOR FOR PERIOD & = ) . PE0E
INITIAL SEASONAL FACTOR FOR FERIOD 7 = 7145
INTTIAL SEASONAL FACTOR FOR PERIOD 8 = . 7432
INITIAL SEASONAL FACTOR FOR PERIOD 9 = 7995
INITIAL SEASONAL FACTOR FOR PERIOD 10 = 6222
INITTAL SEASONAL FACTOR FOR FERIOD 11 = YL« 8189
INITIAL SEASONAL FACTOR FOR PERIOD 12 = 7379

26l
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BMOOTHING DLNSTANT OFTIMIZATION ROUT 1N

AT X

P Q30U
L300
» QRO
«OS00
« Q500
LS00
« OF00
o 0
« OBO0
LS00
« JEOO
« k300
« $8B00
o L300

N RIvIvy

. L300
1500
« 1500
« 2500
. 2500
« 2500
« 2500
« 2500
« 2500

« 2500 .

2500
» 2500

1

e o
=ThH

OEG0
L OS00
- OF00
< A500
. 1500
«. 1500
. 2E00
o 2500
o 2EO0
Q300
« US00
Q0500

. 0500
. 0500
. 1500
. 1500
. 1500
. 2500
<2500

C W 2500

DARMA

. 03O0
< A300
P Tu 1y}
LSOS0O0
<1800
23800
« OEO0
» 1500
o D00
< OS00
. L5000

« Q500
<1500
« 2500
0500
AS00
. 2500
« OS00
« 1500
« 2500

THE OPTIMUM SMOOTHING CONSTANTS ARE

ALFHA=

L0500

BETA=

<0500

REE T AL

GAMMA=

S 0

e 21311192E
 2ZOR129E
2315549E
«2192335F
« 2296929F
« 26138358
o 22LAFL0F
. 23300008
T W RASTR14F

. 0500

€61



WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2150001 (20des.)

INITIAL VALUES 0OF THE PERMANENT, TREND AND SEASONAL COMPONENT TO RE ESTIMATED FROM THE DATA.

THE FIRST 24 PERINDS OF DATA WHIGH CORRESPUND TO 2 SEASONS Wikl R HSED

INITIAL FPERMANENT CDMEDNENT= BP0 ELA4
INTTIAL TREND COMPONENT= / =, 7852
INITIAL SEASONAL FACTOR FOR PERIOR 1 = LBL70
INITIAL SEASINAL FALTOR FOR PERIND 2 = i.0023
INITIAL SEASONAL FACTOR FOR PERIOD 3 = 1.2749
INITIAL SEASONAL FACTOR FPR PERIOD 4 = . PPEY
_ INITIAL SEASONAL FACTOR FOR PERIOD 5 = 1.2398
: INITIAL SEASONAL FACTOR FOR PERIOD & = 1.1414
INITIAL SEASONAL FACTOR FOR PERION 7 = LBO0Z
INITIAL SEASONAL FACTOR FOR PERIOD & = 1.0297
INITIAL SEASCNAL FACTOR FOR PERICOD 9§ = L8704
INITIAL SEASONAL FACTOR FOR PERIOD 10 = L9623
INITIAL SEASONAL FACTOR FOR PERIOD 11 = . 9854
INITIAL SEASONAL FACTOR FOR PERIOD 12 = L8776

Gl
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THING CONSTANT OPTIMIZATION ROUTINE

ALPHA BETA GAMMA RESTIDUAL SUM OF SQUARE
. 1000 . 1000 . 0500 .1081217E 09
. 1000 . 100D . 1500 L1t12723E 09
. 1000 . 1000 . 2500 -1193559E 0%
. 1000 <2000 . 0500 - 10921558 09
. 1000 - 2000 .1500 - 11711918 09
. 1000 . 2000 L2500 L 12610158 09
. 1000 - 2000 . 0500 . 1iZ0964E 09
. 1000 - 2000 . 1500 . 12159055 09
. 1000 - 2000 . 2500 . i312934F 0%
. 1000 . 4000 . 0500 L LiS0061E 09
. 1000 4000 . 1500 . I 233480E 0%
. 1000 - 4000 : . 2500 < IZEFFPOE 09
. . 2000 . 1000 . 0500 : - 101ZS43E 09
i < 2000 - 1009 . 1500 © L i07699IE 09
: . 2000 . 1000 . 2500 - 11504675E- 09
. 2000 . 2000 : L0500 1021839 09
- . 2000 - 2000 . 1500 . 1089iS5E 09
G . 2000 . 2000 . 2500 - 11666635 09
« 2000 - 2000 © L0500 . i00i743E 09
L2000 . 3000 -1500 . 10433395 09
. .2000 . 2000 . 2500 .S 144724E 09
L2000 . 4G00 L0500 . PLBISO9E 03
. 2000 - 4000 L1500 . 1033700E 09
. 2000 - 40060 . 2500 11100458 09
. 2000 . 1000 . 0500 .9R24984E OF
3000 L1000 1500 . 10400698 09
23000 L5000 " . 2500 .1105914E 09
. 2000 . 2000 - 0500 .9T740ZIZE 03
. 3000 <2000 . 1500 . 1033240E 09
3000 . 2000 . 2500 .1101362E 09
. 3000 . 2000 . 0500 . 9572650E 0%
2000 . .3000 . 1500 . 10170008 09
- 3000 - L3000 . 2500 - 1085928 09
- 3000 ULARdoei( . 0500 .9S05974E 02
.2000 . 4000 . 1500 .1011010E 09
2000 .4000 - . 2500 . 1020748E 09
. 4000 _ 1000 . 0500 ' .9819218E 0%
<4000 . 1000 . 1500 . 10353828 09
. 4000 . 1000 .2500 . 1095940E 09
& <4000 - .2000 . . 0500 .9211147E 03
| . 4000 . 2000 <1500 . 1037020E 09
‘ . 4000 . 2000 - 2500 . 110065SE 09
. 4000 - 2000 . 0500 .9S59717E 08
: 2 .4000 . 3000 1500 ‘ . .1044218E 09
EE e R J3000 . 2500 .1110612E 09
T .4000 <4000 © 0500 i) . 1005127E 09
& A . 4000 . <4000 $4860 . 1064318E 09
TR LR AR SOl I - . <1136115E 09
mmeioi. . THE OPTIMUM SMOOTHING CONSTANTS ARE '

el euPHAm 73000 . BETA= _  .4000 _ GAMMA=_ . .0500
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SMOOTHING CONSTANT OFTIHMIZATION FROUT TNE

ALFHA

o a3

) S & i
bR R -R=R-R=R==]
-~

(s}

MNMNMNO O OO

o0coCCCO

BETA

. Q500
L 0300
« 2000
2000
« OE0O0
. 0300
2 2000
2000

DAFHA

« OS00
« 2000
L Q500
. 2000
« OS00
200
. 0300
. 2000

THE OPTIMUM SMOOTHING CONSTANTS ARE

ALFPHA=

. 0500

BETA=

L0500

RESTDUAL SUM NF SOUARE

GAMMA=

«AZOTRTAEE
SERERARE
ATI2EAZE
L SIESEE0E
LTIOESIE
T LAEPEOR

L0500

[
(vir]
09
0y
0%
O
09
0%

961l
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WINTERSZ METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT

THE F1I8s3

»ol

INITIAL

INITIAL

INITIAL

NITIAL P

CODE 2150021 (iSdes.)

SEARSTNAL
SEAGONAL F
SERSONAL

SEASONAL

Zab.FEEL

ER V0

Lt 4

:;l
i
et
D]
=)
n

(
)
oI
&
=l
b RO <

1l
il
a0
I
ol
W

i0

PERIGD 11

12

SHMOOTHING CONSTANT OPTIMIZATION ROUTINE

ALFHA BETA GAMMA
. 0500 . 0500 . 0500
. 0500 0500 . 1500
. 0500 - 0500 . 2500
. 0500 «2000 0500
. 0500 « 2000 « 1500

» . 0500 - 2000 «2500
. 2000 - 0500 . 0500
« 2000 . 0500 . 1500
. 2000 . 0500 <2500
- 2000 « 2000 - 0500
+ 2000 2000 . 1500
2000 <2000 . 2500

THE OPTIMUM SMOOTHING CONSTANTS ARE

ALPHA= « 0500

BETA=

. 0500

i.1i62

. B2

1.2431

RESTIDUAL SUM OF SQUARE

GAMMA=

.GASZS14E
67421578
. 7018545F
<6516923E

-« 6839081E
.7155295E
. 6527403E
. 63145008
. 7077604E
.7265198€
. 7581906E
.7883763E

.0500

0%
07
(637
0
0%
09
0y
09
09
0%
09
07

ESTIMATEDR FROM

= UsED

THE DATA.
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WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES
FORECASTING FOR PRODUCT CODE 2150021 (10den)

INITIAL VALUES OF THE FERMANENT, TREND AND STASONAL COMPONENT T0 RE FETIMATEN FROM THE NATA.

(ThRE FIRST 26 PERIGDS OF DATA UHTOH GDRRERPGNH T/ 7 SEARONS WILY, BE pEEn
INITTAL PERMANENT COMPONENT= 04T ABTH -
INTTIAL TREND COMPONENT= =1 12075353
- INITIAL SEASONAL FACTOR FOR PERIOND § = . LE2E
INITIAL SEASONAL FACTOR FOR PERICD 2 = 3O
’ . L INTTIAL SEALONAL FAﬂTDﬁ FD% FERION & = : 2. 3576
INITTAL, SEASONAL FAnThit FoR PETiﬁg 4 = La0755
INITIAL SEASONAL FACTOR FOR PERTOD 5 = 185974
INTTIAL SEASOINGL FALTOR FOR PERIOD & = { QATE8e B
INITIAL SEASONAL FACTOR FOR PERIOD 7 = - BOAT
* IN%TIAL SEASONAL. FACTOR FOR PERTON 2 = . 1.1253
L INITIALL SEASONAL FACTOR FOR PERIOD 9 = 8524
— INITIAL SEASONAL FACTOR FOR PERIND 10 = L5554
INITIAL SEASONAL FACTOR FOR FPERION 11_= LTS
INITIAL SEAZONAL FACTIR FOR PERIOD 12 = 7309

861
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SHMOOTHING CONSTANT CPTIMIZATION ROUTINE

ALPHA

. OS00
« OSE00
« Q500
« UE00
» QEO0
« DE00
« OFO0
< OEOY
o OE00
. 2500
500
OO
500

5

W3 B )

2500
200
2300
. 2500
« 2S00
« 4500
« 43500
« AS00
4500
« 4500
4500
» 4500
4500
« 4500

J 2

(R

RETAQ

« OS00
L0500
. QS00
« 2300
. 2500
« 2500
LATO0
« 4500
« 4500
JOBO0
. Q500
<0500
« 2500
. 2300
» 2500
<4500
« 4500
LAS00
» Q500
« D500
L OS00
2500
. 2500
. 2500
. 4500
4500
. 4500

ETathels)

L0500
L EEOO
ASO0
L0800
. 2300
. 4500
- 0500
Y2500
« 4500
JQ300
. 2000
- AS00
L Q00
. 2500
ATZOD
LOE00
. 2500
4300
. OS00
« 2500
LAS500
. 0500
« 2500
<4500
L 0500
« 2500
« 4500

THE OPTIMUM SMOOTHING CONSTANTS ARE

ALFHA=

» 2500

BETA=

. 0500

RESTDUIAL,

GAMMA=

SUIM OF SOUARS

L BEASOEAR
< A007

« 5 ISBRT7EF
cPT7TLAGLIE
« JLOAATER
12744548

WABALIELE
o ASADPDOLE

o EIETDAS

81377148
o QETLADTE
<7441 1 4R
« 97049 IVE
AP LAATE
o TL5EZ44E
L 2E22184E
« PTITIRAE
« PATLLOOE
< 1021945E
< 1245772E
- 1197413E
«1377973E
LAS9R120E

L0500

O
03
08
05
(0]
02
0%
02
02

6G1L



WINTERS? METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2150022

INFTIAL VALUSES OF THE FERMANENT. TREND AND SEASONAL COMPONENT TO BE ESTIMATED FROM THE DATA.

THE FIRST 2& FORINDS OF DATA WHINH OOAFESAONG TO 2 SSARONMS HPEL T e ey
INTTIAL PERFANENT COMPCNGRT LN, A DA
INTTIAL TREND COMPONENT= =105, 0533
TNITIAL. SEASONAL FACTOR FoR SERTON (4 = A0
DERCEAIL 2 *

INITIAL SEASONAL FALTOR FOR

o

INITIAL SEASONAL FACTOR FOR PERIOR & =

e INITIAL SEASONAL FACTOR FOR PERIND

% 4
: INITIAL SEASONAL FACTOR FOR PERICD 5 =
INTTIAL SEASONAL FACTOR FOR PERIOD & =
INITIAL SEASONAL FACTOR FOR PERIOD 7 =
, THITIAL SEASONAL FACTOR FOR PERTIOAD & =
INITIAL SEASONAL FACTOR FOR PERIOD 9 = - pracly
TNITIAL SEASINAL FACTOR FOR PERICD 10 = SALTER
TNITIAL SEASONAL FACTOR FOR FERIOD 11 = L7503
INITIAL SEASONAL #ACTOR FOR PERIOD 12 = 3757

09l



SMOOTHING CONSTANT OFTIMIZATION ROUTING

ALFHA BETA FET2 T el KESTOIN. S

» Q500 . OE00 « SO0 LAOETIREE OF
OF00 L O500 2 2E0D J 244A55F, OR
« QTO0 «OH00 4500 LJAZBLIGE 09
L OH00 « 2500 Q500 941328 09
L 0500 . 2300 2300 A EER0ALE OF
L0500 2500 «ASG0O AH6LIRBEE 0P
» QTO0 L AS00 « 0500  JR2ERT7TE 09
< OFH00 <4500 . 2800 LASS4AZRE O
« Q500 » G500 <AS00 12491 14F 09
« 2500 Q500 . < 03O0 LAO72901LE 07
. 2500 . OT00 . 2200 12163568 O9
2500 03007 4300 &
« 2500 « 2300 FOGO0 7
2500 . 2300 2200

o 2500 « 2300 « 4500 . LADELOZF O
« 2500 LASQ0 X L0500 L A247038FE 09
« 2500 LAS00 <2500 o JALLTITE O
« 2500 L4500 4500 17462128 09
<4500 ; . 0500 0500 . IAR2332E 09
<4500 <0500 2500 < 1251378 09
. 4500 « Q500 « 4500 A E95044LE 09
« 4500 « 2500 . 0500 . 12714508 09
« AE00 . 2500 « 2500 < 1420409E 09
<4500 « 27300 « 4500 L 16250428 09
« AT00 N L4500 LAY 5 0 (¢ L AAZAZYIE OP
4500 . 4500 . 2500 L 1A33204AE 0P
« 4500 C L4500 - L4500  1822254E 09

A THE OPTIMUM SMOOTHING CONSTANTS ARE

ALFPHA= . 2500 BETA= . 0500 GAMMA= . 0500

Lot



WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES 5

FORECASTING FOR FRODUCT COnE 2153027

INITIAL VALUES OF TH 1n £ ESTIMATED FROM THE DATA.

THE FIR3T 44 PERICNS OF D L P A\ SFASBONE. Wit L BRE USED

INZW I PERFGNENT JOdFDicwn

INTT AL

INITIAL S * i.2e81

TNITIAL SEASOING, FACT?R PR CPERIETTR (e . « F0EA

INITIAL SEALONAL FACTOR FOR PERIOD & = 1.4922
e INTTIAL SEASONAL FQCTORVFGR EERIOD 4 = 2. 0278 °

o
L
~
S
b
S

INITIN SEASONAL FALTRR FOR FERIOD
INITIAL, SEASONA. FACTOR FOR PERIOD

INITIAL SEASCNAL FACTOR FOR PERION

b ~ o~
i
Q
X
~
~

.INITEQL SEASONAL FACTOR FOR PERIOD

hL
i
.
o
£
o
B

INITIAL SEASONAL FACTOR FOR PERIORD

INITIAL SEASONAL FACTOR FOR FERIOD 10

= LAE0L
INITIAL SEASONAL FACTOR FOR PERIOD §1 = « LO6L
INTTIAL SEASONAL FACTOR FOR PERIND 12 = 1.2938

29l



SMOOTHING CONSTANT OFTIMIZATION ROUTING

ALFHA BETA GAviMA RESIDUAL, St OF S0HARS
o G000 » OFOO0 » OFO0 L2 IEOF O
» GIDIO L OBQ0 REOO ¢ : <3441LL07E O3
o G000 L OFEO0 L AZCO
. 4000 L 2EGO < OFO0
o OO0 2500 » ERQL
o GO . 2300 AT
o GO0 L AEO0
o GO0 . 4FE00
L EO00 « ASHO0 4 ¢
7000 Q300 LOEC0 E
. 7000 L OS00 . 2EOO CB2TITHIE OB
o TOOH0 L0500 . ATO0 L2E74708E 02
. 7000 , 2300 [ T, E O
L7000 « 2300 <2300
« 7000 . 2500 « GRO0 CRTEAROAE OR
L7000 . 4500 « U0 S3RVIZLAE OR
7000 «GEO0 « 2300 LRETPERTE OR
. 7000 + 4500 . 4500 JALLTRETE 02
 B000 L0500 L OS00 CEPDRTALE OF
« 3000 L0500 . 2300 <BIAFA0LE OB
L 2000 L0500 . 4500 CER7REZ0E OR
< BO00 . 2500 . 000 CBI272E3E 02
2000 2500 . 2500 L234Z107E 08
L B000 2500 4300 L 3T976T4F 03
» 2000 4500 . O500 L E3VST44E O
L3000 ; . 4500 2500 : C3LS1AL9E 02
. S000 L4500 <4500 . Z9SYSA9E 02

THE OFT I SHMOOTHING COMNSTANTS ARE
2

ALFHA= . 8000 BETA= 0500 GAMMA= < 0500

€91



WINTERS’ METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 21535011 (10des.)

INITIAI VALLUES OF THE PERMANENT, TREND AND SEASONAL COMPONENT TO BE ESTIMATED FROM THE DATA.

THE FIiR&T 74 PERIODS OF DATA WHICH CORRESPOND TO 2 SEASONS WILL BE LISED

INTTIAL FERMANENT COMPONENT= 5737148

(NITIAL TREND COMPONENT= -1 [0, 2035

INITIAL SEASONAL FACTOR FOR PERIOD 1 = L7077
INITIAL SEASONAL FACTOR FOR PERIOD 2 = L9734
INTTIAL SEASONAL FACTOR FOR PERIOD 3 = 2.2539
INITIAL SEASONAL FACTOR FOR PERIOD 4 = L3924
INTTIAL SEASONAL FACTOR FOR PERIOD 5 = 1:6443
INITIAL SEASONAL FACTOR FOR PERIOD 6 = 1.1724
INITIAL SEASONAL FACTOR FOR PERIOD 7 = « SP03
INITIAL SEASONAL FACTOR FOR PERIOD & = L2125
INITIAL SEASONAL FACTOR FOR PERIOD 9 = w7872
INITIAL SEASONAL FACTOR FOR PERIOD 10 = LAz211
INITIAL SEASONAL FACTOR FOR PERIOD 11 = 2348

INITIAL SEASONAL FACTOR FOR PERIOD 12 = 9242

791
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SMOOTHING CONSTANT OPTIMIZATION ROUTINE

ALFHA

1000
 LOOO
1000
« 1000
« 1000
1000
1000
L1000
1000
« 2500
o 2500
2500
o 2500
« 2500
« 2500
« 2500
« 2500
2500
« 4000
<4000
4000
« 4000
4000
4000
<4000
4000
« 4000

BETA

« Q00
< 0500
. 0500
« 2500
. 2500
. 2500
« 4500
<4500
4500
Q500
« Q500
« 0500
« 2500
« 2500
« 2500
. 4500
4500
« 4500
. 0500
« 0500
« 0500
« 2500
« 2500
« 2500
« 4500
« 4500
« 4500

GAMMA

« OF00
« 2300
« 4500
Q500
. 2500
L A500
. Q500
« 2500
L ATO0
« Q500
L 2500
- 4500
« OS00
« 2500
« 4500
0500
. 2500
« 4500
« 0500
« 2500
« 4500
« 0500
« 2500

+ 4500

« 0500
« 2500

« 4500

THE OPTIMUM SMOOTHING CONSTANTS ARE

ALPHA=

« 2500

BETA=

« 0500

RESIDUAL SUM OF SoUARE

GAMMA=

. ZAETTEALF
27621078
« SJOPE2TESF
«BO2Z6LPE
« SBESVEOE
BIR4Z0AZE
« B2TETS4F,
«37TLOSOE
cAZLEZO4EF
« 2320920F
2601 729E
2545448
o 2ELSQTLE
« BOT7R2LPE
« BLOL0SIE
« 2979834E
« ISS2E79E
<AZ701108
« 2514294F
« 28342348
«3225899E
«3100444E
« 3590590E
«4192099E
« B706395E
«4265861E

. S174782E

. 0500

O
(1]
O
0%
(011
03
(vE]
(o121
(\}]
(8121
0&
03
Of
(1]
0z
03
(#}]
02
03
03
0S8
03
08
a3
03
03

08

GolL



WINTERS/ METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2155011 (15des.)

INITIAL VALUES OF THE FERMANENT, TREND AND SEASONAL COMPONENT TO BE ESTIMATEDR FROM THE DATA.

THE FIRST 24 PERIODS OF DATA WHICH CORREZFOND TO 2 SEASANS WILL RBE LSED

INITIAL FERMANENT COMPONENT= SE41. LEE0
INITIAL TREND COMPONENT= =44, 2E00
INITIAL SEASONAL FACTOR FOR FERICD !A= W LEAE
INITIAL SEASOMAL FACTOR FOR PERICD 2 = 3 « BPE0
e INITIAL SEASONAL FACTOR FOR PERIOD 2 = 2.1787
: INITIAL SEASONAL FACTOR FOR PERIOD 4 = 1.1262
INITIAL SEASONAL FACTOR FOR PERIOD 5 = - 1.4440
INTTIAL SEASONAL FACTOR FOR PERIOD & = L.2221
INITIAL SEASONAL FACTOR FOR PERIOD 7 = AT
INITIAL SEASONAILL FACTOR FOR PERIOD & = . P001
INITIAL SEASONAL FACTOR FOR PERIOD 9 = . 8244
INITIAL SEASONAL FACTOR FOR PERIOCD 10 = . 4250
INITIAL SEASONAL FACTOR FOR PERIOD 11 = L8178
INITIAL SEASONAL FACTOR FOR PERICOD 12 = L9635

991



SMOOTHING CONSTANT GPTIMIZATION ROUTINE

ALPHA

- 1000
- 1000

1
1

13-

- 4000
- 4000
- 4000
- 4000
- 4000
- 4000
« 4000
<4000
- 4000

BETA

« 262B683E
+ 29262518
« BAZ0T7A0E
« 3046T424E
- S524AE69F
-412205iF
- B2TR4207
«3RPFT27E
. ASASLNAF
. 26420087

« PAPAATIE
« B2OIS0AF

- BLIRAGLF
L BLOOLERE
- 2485312€
- 2BA21S8E
- 3292952E

2905827E

< THE OPTIMUM SMOOTHING CONSTANTS ARE

ALPHA=

3000

BETA=

RESIDUAL SUM NF SQUARS

o8
03
02
03
(€:]
o3
o
o

L9l
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WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2150001 (10des.)

SMOOTHING CONSTANT: ALPHA= .25 BETA= .05 GAMMA= .05

LENGTH OF THE SEASON IS 12 PERIODS

PERIOD  OBSERVATION
1 16763.0000
2 24148.0000
3 49931.0000
4 42700.0000
5 43464.0000
& 2708%.0000
7 23623.0000
8 23764.0000
k4 18222.0000

10 21185.0000
11 253§9.0000
e 19177.0000
13 24996.0000
14 23982, 0000
15 55957.0000
16 33493.0000
17 4948%.0000
13 27171.0000
19 16094.0000
20 28092.0000
21 25155.0000
22 119232.0000
23 17601.0000
24 19070.0000

OQUTPUT OF THE INITIAL PHASE

FORECAST LEAD TIME IS

PERMANENT COMPONENT TREND

30633.7391
22801.0430
28117.9336
28780.4648
27902.1172
27580.9141
28564.6914
27391.9492
25584.0937
27528.7461
28082.54469
27280.6211
29309.4492
30561.1016
30547.9570
29098.5273
29277.3906
28848.9643
27045.3242
27522.5703
28347.4344

-495.7488°
-562.5984

1 PERIODS

SEASONAL FACTOR

6834
~9673
1.7995
1.2223
1.6193
9619
7201
9394
<7947
L6296
8232
7362
6919
«F745
1.8012
1.3147
1.6228
<9609
7139
-9435
7994
6212
.8180
.7382

- 7626.3555
217.7646
16226693.0000
4028.2371

FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD

PRODUCT  CODE

__l,_ B

Pt Dy m s R ecia e AN
2150001 (10des.) 16722.

DEMANDS FOR

.FEB .. .. ._MAR
23198. : 42217,

EACH PERIOD

.- APR_ . MAY

30336.  36852.

JUN . JUL
21469.  156%0.

FITTED HODEL

0.0000
293357 .. 4609
S505348.7643
36224.5937
45873.5977
26303, 3242
19338.3003
26526.7812
2i518.4453
15776. 1836
22199.3934
20448, 1602
15375, 9531
28088, 6992
54644.0557
40178.5352
46713.9844
27941.5891
20603.3516
25109.5859
21652.9102
17707.1094
20934.3359
17724.3437

MEAN ABSOLUTE DEVIATION= 3396.9478

AUG . SEP
20392, 1698S.

ERRCR

0.0000
~5209. 4609
-367.9643
&475.4052
-2409.5977
785.6758
4284.6992
-2762.7512
-3296.4433
S5408.8164
3187.6016
=1Z71.3602
6620.0869
5894. 3008
1212.9141
-6685. 5352
2773.0156
=-770.529%
-4350%.3516
2982.4141
3502.0393
~5784.1094
-3383.3359
1245.6562

12972.

16784,

14878.

891



H!NTEIiS’ ncmon FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2150001 (20des.)

SMOOTHING CONSTANT: ALPHA= .25 BETA= .45 GAMMA= .0S

LENGTH OF THE SEASON IS 12 PERIODS

PERIOD OBSERVATION
1 46299.0000
2 7714.0000
2 $170.0000
4 £270. 0000
S 7235.0000
s 10277.0000
7 7715.0000
e 7200. 0000
9 4928.0000

10 9001 . 0000
11 9471.0000
12 £922. 0000
13 7137.0000
14 £8777.0000
15 11773.0000
16 £126.0000
17 13256. 0000
18 £415. 0000
19 53264.0000
20 9757.0000
21 9453, 0000
22 6744.0000
23 6631.0000
24 S353. 0000

PRODUCT  CODE

JAN

OUTPUT OF THE INITIAL PHASE

FORECAST LEAD TIME IS 1 PERIODS

PERMANENT COMPONENT TREND"

SEASONAL FACTOR

8092.4961 =53.1760 <8151
7948.8477 ~96.6386 £.0012
7691.5703 -168.9260 1.2677
7711.7539 -33.8267 1.0026
7179.8437 ~285.4641 1.2282
7421.7422 -45,1510 1.1526
7940.5234 206.9685 . 30838
7858.6914 77.0083 1.0240
7367.2109 -173.8116 8603
7728.48383 &4, 2284 9729
8247.3633 265.8193 9935
£941.6992 460.3015 835%
9240.5731 387.6611 8129
9412.8320 290.7278 9977
9592.9961 243.6741 1.2658
$408.2812 48,1991 .
9790.6250 198.5642 1.2345
9315.5820 -104.55%0 1.1411
8566.3320 -394.6697 7996
£510.7656 -242.0732 1.0301
8949.8906 64.4660 .3701
£493.7422 ~169.8105 <9639
7911.4570 =555.4238 . 98553
7179.0781 ~525.0532 .8789

SUM OF ERRORS - -4684.5469
AVERAGE ERROR = -195, 1895
- VARIANCE .. . - _ .. = 2896713.0000
STANDARD DEVIATION - 1701.9734
MEAN ABSOLUTE DEVIATION= 1505.3706
FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD
DEMANDS FOR EACH PERIOD
FEB MAR APR MAY JUN JUL
6115, 7094. S5057. 5622. 4597. 2802,

3 2150001 (20des.)  S409.

»

e >

FITTED MODEL ERROR
0.0000 0.0000
8056. 5086 -342.8085
9987.2227 -817.2227
7514.36%3 755. 63467
$457. 1053 -2222.,1033
7869. 2461 2407.7539
5900.3437 1814.6362
8359, 4657 -1189.4687
6907.2305 -i979.2303
6920. 9883 2080.0117
7678.9375 - 1792.0625
7490, 8285 1497.174%
7663.2734 -526.2734
9657.6211 -£42.6214
12303.2852 -530. 2552
98B&E. 0000 ~1742. 0000
11614.3729 1641.6211
11523, 1680 -3 08. §680
7449.5937 -2035.5937
8267.9727 1289.0273
7113.7656 2344.2344
8769.9961 -2025.9961
8270.2227 -1639.2227
6693.7266 -1335.7266

3068. 2135. 1859%.

DEC _
772.

691l



SMOOTHING CONSTANT:

LENGTH OF THE SEASON IS 12 PERIODS

WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2150002

PERIOD

VONCNEWN -

PRODUCT  CODE

2150002

ALPHA= .05 BETA= .05 GAMMA= .0S

OBSERVATION

18872.0000
2074%.0000
17772.0000
1903S. 0000

8833.0000
19916.0000

FORECAST LEAD TIME IS

OUTPUT OF THE INITIAL FHASE

PERMANENT COMPONENT TREND

18367.6289 -267.2473
18245, 1250 =260.0295
17975.8594 -260.4512
17925. 8281 =249.9662
12171.7852 -225.1719
18045, 3750 =220,2338
17790.46323 =221.9592
17568. 1250 =224, 9866
17359.7891 =221.2041
16908.5547 ~232.8006
16516.8203 =240.7473
15210.0898 ~264.0464
15235.3320 -279.5813
14803. 1484 -287.2117
144382.6289 -288.8770
13995.5703 -29%.7856
13293.0000 —318.9746
12863. 9805 -324.47¢64
12530. 4648 ~324.9285
12172.5469 =326.5776
11803.9244 -328.6765
11614, 6455 =321.7095
11379.5586 =-317.3779
11378.5664 -301.5583
SUM OF ERRORS
AVERAGE ERROR
VARIANCE

STANDARD DEVIATION
MEAN ABSOLUTE DEVIATION=

1 PERIODS

SEASONAL FACTOR

7676
- 9956
9779
8779
-3234
1.0049
1.4378
1.3349
« 7420
1.3151
-5337
1.1424
7527
. 9359
9957
-Bob1
-3189
9967
1.4369
1.3314

-15444.4244
-643, 5200

= 132801516.0000

FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD

JAN
8338.

DEMANDS FOR EACH PERIOD

FEB
10623,

MAR
10429,

APR MAY
8810. 3148,

JUN

2715.0391
2666.4771

JUL

9538. 13316.

FITTED MODEL

0. 0000
17886.7734
17956.3154
i35350. 4805

5633.03%1
i794i.2227
25677.1472
23452, 4180
16327.9150
22832, 6055
14114.3555
i9145.5591
i1932,7969
14850, 6758
14485.6267
12480, 4609

4493.0073
123037.5526
18029.8633
16292.6758
11153.9414
15091. 0352

9470.9609
12642, 0859

SEP

ERROR

0. 000D
2861.2266
-i34.5164
2634.5195
3174.9607
1974.7773
-794,1172

=18,4580

—3038., 8758
~664 ., h357
~3479. 4809
=2652.0073
~Z2i1.5352&
~259.3633
-880. 8752
~790.9414
3664, 9648
1453.0391
7234.9141

AUG . ocT
11938, 8134. 11123,

NOV
6810,

o

DEC
9107, ,

0Ll



WINTERS? METHOD FOR FORECASTING A SEASONAL TIME SERIES

- FORECASTING FOR PRODUCT » CODE 2150021 (10des.)

SMOOTHING CONSTANT: ALPHA= -25 BETA= .05 GAMMA= .05

OUTPUT OF THE INITIAL PHASE

LENGTH OF THE SEASON IS 12 PERIODS FORECAST LEAD TIME IS 1 PERIODS 3

PRODUCT ~ CODE

10

PERIOD OBSERVATION PERMANENT COMPONENT TREND
5215.0000 9755.7353 —144.1955

SEASONAL FACTOR

1 6564
- 6255. 0000 9159.4375 -166.8029 <7957
3 3 12880.0000 8932.0859 -169.8313 2.1554
4 9978.0000 £895.3945 -163.1743 1.0759
S 14365.0000 B8797.7695 -159.8968 1.5937
& 9788. 0000 8415.5420 =171.0133 1.2582
7 6325, 0000 9550.7695 -105.7013 .5171
a 9519.0000 9i98.5625 -118,0266 1.1208
9 6342.0000 8202.0336 -131.9004 .8543
i0 4280.0000 8429.9062 -143.9630 -5530
11 7661.0000 9033.7383 -104.0732 6763
12 6620.0000 £999.0742 . ~103.1028 <7211
13 7603. 0000 9569.63523 -6%9.4187 <6633
14 . 9072.0000 9975.9297 —45.4633%9 .8014
15 21773.0000 9973.6914 =43.4641 2.1568
16 9975. 0000 9765.4727 =51.7018 1.0732
17 14977.0000 9627.1133 -56.0347 1.5%967
i8 13213. 0000 9803. 6992 -44.4036 1.2627
19 2130.0000 8349.2578 -114.9055 5040
20 10412. 0000 8492.2578 =101.7102 1.1260
21 8132.0000 8693.4062 -86.8673 .8587
22 5326. 0000 £362. 6055 =74.0639 5554
23 3587.0000 7917.3789 =117.6221 6651
24 5628.0000 7774.2109 -118.8993 7308

SUM OF ERRORS = 1112.0078

AVERAGE - ERROR = 46.3326

~ VARIANCE . = 185300%.0000

STANDARD DEVIATION = 1361.2527

MEAN ABSOLUTE DEVIATION= 1071.7248

FORECAST DEMANDS FOR YEAR 1934“BY WINTER METHOD

DEMANDS FOR EACH PERIOD

3 - JAN FEB MAR . APR Hay JUN
2150021 (10des.) S078. 6039.  15998. 7833. 11464, 891S.

JUuL

3499,

FITTED WMONEL

0.0000
7704.6094
19402.5073
9406.2734
13946.2266
10911.5555
4177.3000
10628, 5352
T794.7305
4215.9570
5530.8633
&£5463. 2244
5839.2031
7559. 0000
21403.8125
10684.0156
15531.183¢
12042.2617
S5044. 4205
9228.84633
7173.5156
4759.54469
5943.6328
5702.6836

- AUG

SEP
7683, 5757

ERROR

0. 0000
=144%.8094
=522.5072
571.7268
418.7724
-1123.5555
2647.5000
-1109.5352
=952.7303
-535.9570
2120.1367
S56.7656
L\763.7969
1514.0000
374.1875
=709.0156
-554. 1536
1170.7383
-2916.4305
1183. 1367
10i4.4344
566.4531
-2356.6328
=74.46836

ocT .

4301;

DEC

4439,

LLL



SHOOTHING CONSTANT:

LENGTH OF THE SEASON IS 12 PERIODS

WINTERS’ METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT

PERIOD OBSERVATION

1 19172.0000
2 19212. 0000
3 17147.0000
& 9562.0000
S 10451.0000
3 14741.0000
7 25273.0000
e 20521.0000
» 23544.0000
10 19724.0000
i1 10629.0000
- 21638, 0000
13 12026.0000
14 10809. 0000
15 10290.0000
16 9367.0000
17 10583.0000
18 25496. 0000
19 23646.0000
20 20682. 0000
21 22832.0000
22 21702.0000
23 22872.0000
24 25805. 0000

CODE 2150021 (1S5des.)

ALPHA= .05 BETA= .05 GAMMA= .0S

OUTPUT OF THE INITIAL PHASE

FORECAST LEAD TIME IS 1 PERIODS

PERMANENT COMPONENT TREND

SEASONAL FACTOR

15238. 1875 259.6584 9707
15782.7461 273.9033 «FZi9
163204.4244 286.2949 5278
164625.0078 288.0061 <5546
16929.3672 288.8235 <6068
17003. 6406 278.0957 1.1266
17338.9375 280.9333 1.3759
17639. 6484 281.9429 1.1405
17955.9531 283.6609 - .2673
18213.8477 282.3723 1.1i47
18170.6952 266.0939 JB717
18385, 2695 263.519% 1.2378
18335.7773 2647.8692 « 7350
18240. 6680 230.7202 - YOS5
18169.3555 - 215.6186 -3147
18310.2305 2i1.8214 .5524
18468.0737 209.1803 6051
18874.9180 219.0626 1.i378
18998.5703 214.2921 1.3693
19159.0703 211.6025 1.1373
19302.8047 2038.20%0 1.2633
19508. 9023 208,1035 1.1146
20043. 0586 224.4061 .8852
20294.7852 225.7721 1.2z414
SUM OF ERRORS =13535.2930
AVERAGE ERROR -563.9705

=
=
sl VARIANCE 3 = 11533007.0000

STANDARD DEVIATION = 3396.0281
MEAN ABSOLUTE DEVIATION= 2521.6206

FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD

PRODUCT  CODE

3

: .. JAN
2150021 (1Sdes.) 19597,

DEMANDS FOR EACH PERIOD

FEB
1878S.

MAR APR MAY JUN JUL
17086, 11710. 12963, 24634. 29954.

FITIED MODEL

0. 0000
14047,2422
13102.2227

Fig2,. 9922
10252.6641
19633.8945
23703.6239
Z20070.8164
22674.3867
20559, 0625
16402.44353
Z22Z9iB.TTEE
18102.8743
$7133.0742
15290. 3086
10195, 9883
11238.4062
21042, 3906
26271.3750
21908. 6367
24552.3242
21748.9102
17187.4609
25127.3945

AUG . SEP

25135. 28205,

ERFOR

0. 0000
S5164.7578
4064.7773

379.0072
196.3559
~AET2. 8945
1569.5711
450, 1834
B6Y.6133
=575, 0825
~5773.4433

=1720.3242
-46.9102
5684.5391
&77.6055

ocT

25137, 20163,

NOV

.

- DEC

283557,

2Ll



LENGTH OF THE SEASON IS 12 PERIODS

FORECASTING FOR PRODUCT

PERICD

VONOCUEWN-

PRODUCT  CODE

11

2150022

WINTERS’ METHOD FOR FORECASTING A SEASONAL TIME SERIES

OBSERVATION

£6523.0000
£626.0000
17765.0000
10574.0000
15350.0000
143865.0000
10465.0000
14514.0000
$832.0000
$922.0000
10486.0000
099.0000
£8301.0000
10604.0000

5199.0000
£839.0000

JAN

CODE 2150022
SMOOTHING CONSTANT: ALPHA= .25 BETA= .05 GAMMA= .0S

OUTPUT OF THE INITIAL PHASE

FORECAST LEAD TIME IS 1 PERIODS

PERMANENT COMPONENT TREND

SEASONAL FACTOR

11542.4961 =130.6%01 6477
10720.5352 =165,2537 <7589
10411.2617 -172.4546 1.7765
10496.7305 -159,.5585 <9417
11045.3594 -124.14%1 1.2151
10791.8594 -130.6166 1.4262
10977.7500 -114.7912 .8312
11374.8437 -89.1970 1.1348
11125.5547 -97.2016 9216
10458.7578 -125,46813 6713
11229.8242 -50.8437 <7623
10959.3633 -90.3248 8734
11356.0156 -65.9739 «6518
11960.79320 -32.4383 - 7653
12033.8477 -26.9136 1.778%
11721.7148 ~41.4245 . 9382
10952.4637 -77.8156 1.2030
10990.2070 ~72.0379 1.4285
10588.2070 -88.5360 8771
9982.2539 ~114,4068 1.1230
10022.9336 -106.65Z5 «9237
10483. 64641 -78.2834 6767
9507.0156 -123.1016 « 7515
9569.4023 -113.9272 8759
SUM OF ERRORS = 420.1250
AVERAGE ERROR = 17.5052
VARIANCE = 32196006, 0000
STANDARD DEVIATION = 1787.7378
MEAN ABSOLUTE CEVIATION= 1480.0352
FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD
DEMANDS FOR EACH PERIOD
FEB MAR APR MAY JUN JUL
7149, 16415, 8550, 10826, 12693,  7694.

L6163,

FITTED WODEL

0.0000
8744.8653
18790.5117
9606.0430
12440.7812
15604.2148
9354.1712
12212.1328
10423.4120
7453.9383
7783.9023
9763.1562
7039.3984
8567.8750
21190.7812
11311.1328
14192.3924
15509.7461
9621.0272
11883, 3906
9094.2656
6656.5078
7932.2578
8197.9102

AUG SEP
9723. 7893.

ERROR

0.0000
=2518.8835
-1025.5L17

967. 5570
3409.2187
=739.2z148
1110.8281
2501.8672
-5%1.4120

-1541.9883
2702.0977
-6464. 1562
1261.6016
2036.1250
735.2187
-1093. 1328
~3537.3934

659,253

-1163.0273
~2342.3906

571.7344
1523.4922

-2733.2578
641.0898

ocT
5705,

NOV
6250,

DEC

7185.

ell



urm'mm'mxmamnmssmss o S e
- - FORECASTING FOR PRODUCT - _ cooE 2133027 Sser &
SHOOTHING CONSTANT:  ALPHA= .80 BETA= .05 caMa= Lo
OUTPUT OF THE INITIAL PHAsE
LENGTH OF THE SEASON 1S 12 PERIODS FORECAST LEAD TIME IS 1 peRrInDs
PERIOD  OBSERVATION  permanenT COMPONENT  TREND SEASONAL FACTOR  FITTED MoDEL ERROR
1 1938. 0000 1824.7264 ~51.4795 1.2626 0.0000 0.0000
2 2156. 0000 2259.2427 -27.1797 « 9080 1605.8523 550. 1477
3 4258.0000 2729.2161 -2.3221 1.4956 3330. 6836 927.3164
4 2445. 0000 2448.4731 -16.2431 © 1.0263 2802.7002 ~357.7002
5 2553.0000 3237.5232 24,0215 .7447 1805. 6375 747.3125
& 4214.0000 2826.4348 2.2660 1.5476 5057.3477 ~843.3477
7 2461.0000 2559.0576 - -11.2161 - 9864 2793.9075 ~332.9075
I 1673.0000 2307.7676 -23,2193 .7433 1896.3582 ~223.3582
S ® 2042.0000 2434.1545 -15.7395 -8263 1887. 4532 154.5063
10 1501.0000 3352.5754 30. 9685 .5319 1282.0017 . 418.9983
11 1657.0000 2863.8064 4.9816 -6047 2050.7659 ~393.7659
12 6395. 0000 4512.7734 . 87.1809 1.3047 3725.9829 2669.0171
13 6412.0000 4936.3785 106.5021 1.2635 5808.0577 609.9023
14 3544. 0000 4142.6836 58.9922 - 9054 4624.5117 -1078.5117
15 4999.0000 3514.3174 24.6243 1.4919 6284.0117 -1285.0117
16 4068. 0000 3878.6714 41.5108 1.0275 3632.1521 435.8475
17 1920.0000 2911.0637 ~€.8501 =7815 | 2919 4458 -939.4658
18 5550. 0000 3449.3730 18.507g 1.5507 4491.5078 1058.4922 _
19 3821.0000 3800. 6345 35.1455 - 9875 3420.7144 410.2856
20 3126.0000 4131.4648 . 295297 -7440 2851.2583 274.7417
# 3258..0000 3983.5410 40,2870 -8263 3457.3220 -199.3220
22 1372.0000 2869.1316 -17.6978 .5293 2143.119¢ ~771.11%6
23 2218..0000 3504.5127 14,9562 6061 . 1724.3330 493.6670
24 1276.0000 1486.2671 ~86.7025 1.2824 4591.8984 -3315. 8984
; **2DATARSR
: SUM OF ERRORS = -790.1738
ERpihenanaa e . e iR AVERAGE.EW,-__..,__-.,._._fSZ;””.,4____ i i S LN
T verlance = 1212047.0000

STANDARD DEVIATION = 1100. 9302
MEAN ABSOLUTE

Ll



WINTERS’ METHOD FOR FORECASTING A

FORECASTING FOR PRODUCT ‘. CODE 2150001 (15des.)

SMOOTHING CONSTANT: ALPHA= .05 BETA= .05 GAMMA= .05

LENGTH OF THE SEASON IS 12 PERIODS FORECAST LEAD TIME IS
PERIOD OBSERVATION PERMANENT COMPONENT TREND

1 21875.0000 45469.4453 -222.9793

2 273204.0000 444649.5859 -253.7738

3 £45583.0000 44190.0430 -264.0620

4 £2134.0000 44189.2617 -250.6980

S 5344%.0000 43333.2344 -256.1543

& 39360. 0000 43276.2617 -271.1951

.- 7 32753.0000 43063.6719 ~268.2646
St e 33499. 42490.78%1 -283. 4954
9 27836.0000 41833.3437 ~299.6926

10 26377.0000 41871.5234 -285.2986

11 34133.0000 41580.8555 -285.5667

12 20625, 41219.8047 ~-289.3406

13 346289.0000 41257.4253 ~272.9924

14 62477.0000 41771.0820 -232.6600

15 76911.0000 41855.35%4 -217.6131

16 47099. 41412.6328 -229.0187

17 £3003.0000 41384.3555 -218.9817

18 51818, 0000 41596.0039 -197.4501

19 302807. 41403.5586 -197.1999

20 45195.0000 41638.9062 -175.5725
21 39084.0000 41917.0078 -152.8387 -

22 28137.0000 41494.9102 -166.3492

23 35145.0000 41397.8242 -162.8860

24 34059.0000 41388. 6641 -155.1997

VARIANCE ;
STANDARD DEVIATION
P
FORECAST DEMANDS FOR YEAR ~'1984 BY WINTER METHOD
. :
PRODUCT  CODE ) DEMANDS FOR EACH PERIOD
s AN FEB . MAR APR Hay
2 2150001 (1Sdes.) 31759,  46208. 66109, S1514.  S6871.

SEASONAL TIME SERIES

OUTPUT OF THE INITIAL PHASE

SuM OF ERRORS

1 PERIODS

SEASONAL FACTOR

7645
1.4051
1.6038
1.2702
1.3939
1.0410

7424

. 9065

7734

T734

.8228

L7687

7702
1.1249
1.6155
1.2636
1.4003
1.0512

7424

.9154

7813

.7687

.8241

.7714

= 26595.7031
= 1108, 1543

= £841.7695

DEVIATION= 5360.4883

JUN JUL
42530.  29922.

FITTED MODEL

0.0000
50643, 2622
71517. 1875
55452.8906
61386.3047
45664, 4258
21883.953%
39057.3633
32883.6992
31952.8750
364221.3008
31797.3872
31289.8711
85292, 2505
bbb616.362Z5
S2654.0898
57406, 5000

31695. 6641

36752.  31247.

ERROR

0.0000
-13339.2422
~b6627. 4873
6651.1094
-2937 . 3047
—6E04 . 4258
269.0469
-S540, 3633
-Z047.6992
4474, 1250

ocT NOV
20621. 32702.

DEC
20489.

GLL



WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES

FORECASTING FOR PRODUCT CODE 2155011 (10des.)
SHMOOTHING CONSTANT: ALPHA= .25 EETA= .0S GAMMA= .05

OUTPUT OF THE INITIAL PHASE

LENGTH OF THE SEASON IS 12 PERIODS FORECAST LEAD TIME IS 1 PERIODS
PERIOD OBSERVATION FERMANENT COMPONENT TREND SEASONAL FACTOR
1 4230.0000 6341.9023 =116, 2340 - 7057
2 4612.0000 5853.7187 -134,8789 « 9641
3 13562.0000 5793.4062 =131.1506 2.2583
4 4319.0000 544&.5430 -141.8362 - 8931
5 8880.0000 S5330. 1445 =140. 6643 1.6454
& &£744.0000 $320.1797 -133.6293 1.1770
7 3612.0000 5427.1406 -122.0998 5941
8 3341.0000 . 5006.7773 -137.0130 - 8052
& e 9 2885.0000 4592.4258 =150.8799 « 7603
10 2123.0000 4591.5430 =142, 3800 - 4232
11 51231.0000 4872.7148 -122.1524 - 8457
12 4440.0000 4769.3672 -121.2121 - 9247
13 3875.0000 4853.9336 -110.4732 7103
14 6276.0000 5188.5742 -88. 6575 <9764
15 11299.0000 5075.7930 ~89.84637 2.2566
16 $350.0000 5237.0117 ~77.3095 8995
17 £8512.0000 S5163.0859 =77.1404 1.6455
i8 5428.0000 4967.3477 =83.0702 1.1728
19 2402.0000 4674.0430 -93.5819 «5901
= 20 4684.0000 4889.5703 =78.1265 «8129
21 4516.0000 5093.6172 -64.0178 « 7666
22 1877,0000 4881.10S5 =71.4425 -4212
23 2672.0000 4397.1133 ~92.0699 «-8338
24 3918. 0000 4287.9883 -92.9227 «9242
SUM OF ERRORS = 1814.6016
* AVERAGE ERROR = 75.6084
~————--VARIANCE _ _ . _ ___ __ = __§91010.7500 _ .
STANDARD DEVIATION - 831.2705
MEAN ABSOLUTE DEVIATI 660.7922

'FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD
DEMANDS FOR EACH PERIOD

_JAN __ FEB _MAR _ _@PR MAY . UUN g
2980.  4005. 9047.  3523.  6292.  4375. 2146,

FITTED MODEL

0.00G0
£0&60.0156
12339.6797
S0&L, 9687
8725.8125
£0%4. 1443
3067.5217
4210.32427
3736.0311
1870.23327
3713.3240
4390. 4648
3220.0364
4577.9062
11516.8789
4453. 0000
8489.6875
5$986.3711
2901.5642
3688.2691
3657.8999
2128.2423
4067.5736
3981.0740

. AUG . SEP

2881, 2886.

ERROR

0.0000
-i442,0156
672.3203
~767.9657
154.1875
459.8555
544.4733
—969. 3437
-851.0311
Z52.6643
1417.6760
£9.5352
594.94%46

- 1692.0937
-217.375%
897.0000
22.3125
-558.23711
-499.5642
995. 6309
£53. 1001
=251.3422
-1395.57586
-63.0740

PO | - R | R
1415, 2723. 2932.

&

9LL



rod
.
WINTERS” METHOD FOR FORECASTING A SEASONAL TIME SERIES .- :f
FORECASTING FOR PRODUCT CODE 2155011 (1Sdes.)
SMOOTHING CONSTANT: ALPHA= .30 BETA= .05 GAMMA= .05
OUTPUT OF THE INITIAL PHASE
LENGTH OF THE SEASON IS 12 FERIODS FORECAST LEAD TIME IS 1 PERIODS
FERIOD OBSERVATION PERMANENT COMPONENT TREND SEASONAL FACTOR FITTED MODEL ERROR
5 1 3624.0000 5700.2333 -68.2025 6533 0..0000 0.0000
? 2 3707. 0000 5180.4120 -91.3533 L8389 5057.0273 -1250.0272
3 11818.0000 5189. 6406 -86.3245 2.18326 11087.5591 7308609
4 S562. 0000 5040. 8945 -89. 4456 1.1346 57952828 -226.3828
s £954. 0000 4391.0073 -92.4676 1.4619 7243.5141 -294.9141
6 £042. 0000 4333.7109 -50.7091 1.2301 5897.5828 144.1172
7 2914.0000 5079. 4062 -73.8338 5007 2356.7966 557.2034
ve 8 2266. 0000 4925.6992 -77.8797 6984 4505. 4609 ~239. 2609
9 2422.0000 4264.2734 -107.0570 L8211 40450178 -1623.0178
10 2015. 0000 4332.4023 -923.2977 -4270 1766 8162 245, 1838
11 4851.0000 4743.3984 -72.8330 8280 3462. 6432 1395.3518
12 5307. 0000 4921.8047 -60.2710 5692 4500. 0859 506, 9141
13 3391.0000 4955.5508 -55.5701 L6567 3185.6304 205.3696
14 5809. 0000 5390.5420 -31.0420 8983 4355.4883 1453.5117
15 10906. 0000 5249.9205 -36.5180 2.1783 11703. 1406 ~757.1406
i6 6157.0000 $5277.4531 -33.3185 1.1362 S914.9657 242.0312
17 7960. 0000 5304.3945 -30.3055 1.4638 7666.3359 293. 6641
18 £312.0000 5231.4336 -32.4332 1.2290 64878750 -174.8750
19 2002..0000 4833.7187 -50.4521 4364 2603.3401 -601.3401
20 2551.0000 4871.4883 -26.2910 5002 4301.7695 249.2205
‘ 21 5683. 0000 5455.8750 -14.7571 .8322 3961.8647 1726.1353
1 22 2037.0000 5239.9102 -24.8174 .4251 . 2323.3840 -286.3840
: 22 2808.0000 4667.8984 -52.1772 .8167 4318.3242 -1510.3242
{ 24 3602.0000 4345.8984 -65.6683 9622 4473.7305 -871.7305
i : g SUM OF ERRORS = 59.5762
; ; , . AVERAGE ERROR - 2.4823
w ‘ e S L ARTANGE e et L SRl A E R VRN B V] ;
2 STANDARD DEVIATION - 876.1028
MEAN ABSOLUTE DEVIATION= 667.9482
2
T FORECAST DEMANDS FOR YEAR 1984 BY WINTER METHOD x 2 : 2
| o 3 e ;
| . PRODUCT  CODE DEMANDS FOR EACH PERIOD e ;
it inn o TR RN e T ey AT g MAY . JUN JUL auG SEP OocT .. _ NOV DEC
| [ 16 .'2155011 (15des.) ~2811. = 3786. = 9038. . 4639. ~ Se8i.  48S7.  1929.  3439. - 3125.  1568.  2959.  3423. B
e i T e R T e ORI T A SR A X . - L ‘ 2 =3 - e
| s sattt e e At o e e

LLL
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106
110
120
136
140
156
160
176
180
196
2H0
21
220
234
240
250
260
270
280
290
TG0
e
320
JI0
2460
]
260
370
g =is]
S0
4469
4160
420
4560
440
450
4660
470
480
490
506
5160
520
530
540
550
560
576
580

ANARUIN

a ' 4
TUiuﬂiNﬂﬂNW?Lﬂﬂﬁhﬂiﬂﬂﬁﬂuqﬂﬂuﬂﬁi

DIM X(206),MC(26),UC(20) ,LC(26) ,FN(20) ,0(20) ,E(Z0)
DIM 00(26) ,EE (26) EX(20) ,EEX (26) ,0EX (20) ,FE(2a) (FZ (20)

Al$=" REVISED (DD/MM/YY) : ©1/065/86
AR g=n " .
ATg=" TECHNIQUE OF DATA ANALYSIS
Adpe" e e
ASE="  ~ o
Abk=" TEST THE FORM OF A DISTRIRUTION by GOODNESS OF FIT TEST
A78=" -
AGE=" -  NORMAL DISTRIEUTION
AFE=" ) -  EXFONENTIAL DISTRIEUTION
Bl $= "
B2¢=" NOTE 3 THIS FROGRAM TO BE USED FOR
Ig=" CONTINUOUS FROBARILITY DISTRIBUTION
E4p="
ESg=" it o e o e o S e e e T 4 S G B B B A R S R T S A S S C SR SRR SR SR SR R R R R R "
Fép=" = S N
B7f=" == INFUT DATA H NUMEBER OF GROUFED DATA 7
E$=" === NUMEER OF DETAILED DATA 7
RO$=" === FRODUCT CODE 7
Cilg="=== DO YOU WANT FOR FRINTING RESULT TO FRINTER (Y/N) ?
CRe="=== ] m=safemaimn Smossms sTossssRmRmRss e e S T L P
HOME

GOSUB 1310 A

HTAE &62:VTAB C+15: INFUT NG

HTAR 62:VTAR C+16: INFUT ND

HTAR S51:VTAR C+17: INFUT FCODES%
HTAE 68:VTAR C+18: INFUT FT$

FOR I=1 TO ND-: READ X(I) : NEXT I
MAX=X (1) & MIN=X (1)

FOR I=2 TO ND

IF X(I)>MAX THEN MAX=X(I)

IF X(I)<MIN THEN MIN=X(I)

NEXT I

RANGE= (MAX-MIN) /NG

LC(1)=MIN : MC(1)=LC(1)+RANGE/2 : UC(1)=MIN+RANGE
FOR I=2 TO NG

LC¢I)=UC(I-1)

MG (1) =LC (I)+RANGE/2
UC(I)=LC(I)+RANGE

NEXT I :

Uc (NG) =MAX

FOR I=1 TO ND

FOR J=1 TO NG-1

IF X(I)=UC(J) THEN X(I)=X(I)+1E-10
NEXT J

NEXT I

FAR I=1 TO NG : O(I)=© : MEXT I
FOR I=1 TO NG

FOR J=1 TO ND

IF X(J) »= LE(I) AND X(J) <= UC(I) THEN O(I)=0(I)+1
NEXT J

NEXT I

SFX=0 : SF=0 : SDX=0
FOR I=1 TO ND
SFEX=SFX+X (1)

NEXT I

XBAR=SF X /ND



590
LOO
H16
H20
L3¢
LH46
650
bé&HO
L760
&H86
L0
766
714
720
7360
746
750
746G
® 770
780
796
860
81é
820
830
840
850
866
aro
880
890
=TEYs
P16
920
Chts)
946
QoS0
Q60
Q70
. PEH
® ' 9960
1 (81512
116
1020
130
1646
1050
1604660
1076
1680
1696
1166
1110
1126
117356
1146
1156

FOR I=1 TO ND
SDX=8DX+ ( (X (I)—-XBAR) ~2)
NEXT I
SIGMA=SER (SDX/ (ND=-1))
REM L

REM #%xxxxxxx%x  TEST THE FORM OF EXFONENTIAL DISTRIBUTION  %%%% X %%%%%

REM
FOR I=1 TO NG

Z1 = —EXP(-LC(I)/XEAR)

72 = —EXP(-UC(I)/XEAR)

IF 1=1 THEN Z1=-1

IF I=NG THEN Z2=0

FE(I) = z2-71

EX(I) = ND*PE(I)

NEXT I

K= 3 SE=0 : S0=0

FOR I=1 TO NG

SE = SE+EX(I) : SO = S0+0(I)
IF SE < S5 THEN 810

K o= K+1
EEX(K) = SE : OEX(K) = SO 1
SE =0 : 50 = &

NEXT I

IF SE < 5 THEN EEX(K) = EEX(K)+SE : OEX(K) = DEX(K)+S0
CSOE = © : KK=K A -
FOR I=1 TO KK

CSCE = CSEE+(((DEX(I)-EEX(I))~2) /EEX (L))

NEXT I

REM

REM  ¥*x%x%x%%% TEST THE FORM OF NORMAL DISTRIBUTION  %%%% %% % %% %

REM
GOSUB 1530

FOR I=1 TO NG

Z=(UC (1) ~XBAR) /SIGMA

IF I=NG THEN 976

HTAB 52:VTAR V+4 : PRINT Z3") = i
HTAE &7:VTAB V+4 : INPUT FZ(I)

JIF I=1 THEN PZ(I-1)=6

IF I=NG THEN PZ(I)=1
PN(I)Yi= PZ(I)-PZ(I-1)
E(I) = ND*FN(I)

NEXT I

k=@ 3 SE=0 1 S0=0

FOR I=1 TO NG
SE=GE+E(I) : S0=850+0(I)
IF 6E < © THEN 1086

K=k+1

EE(K)=SE : 00(K)=50

SE=@ : S0=0

NEXT I

IF 8E < 5 THEN EE(K)=EE(K)+SE : 00(K)=00(K)+S0
CSON = o

FOR 'I=1 TO K

CSEN = CSAN+(((D0(I)—-EE(I))~2) /EE(I))

NEXT I 3
Bbo="=== QUTPUT : CHI-SEUARE (NORMAL) = D.F.
B7$=!!=== CHI-SQUARE (EXPONENTIAL) = D.F.

179
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1160 EB$=Ne== XBAR =

1170 B9%s)=m= SIGMA =

11680 Cl¢zt=== DO YOU WANT TO CONTINUE (Y/N) 7
11920 GOSUR 1716 :

1200 HTAE 51:VTAB C+14 : FRINT CSON

12160 HTAER 71:VTAER C+14 : FRINT K

1220 HTAR S1:VTAR C+15 : FPRINT CSQE

1270 HTAR 71:VTAB C+15 FRINT Kk

1240 HTAR S51:VTAB C+16 : PRINT XEAR

1250 HTAB S1:VTAR C+17 : PRINT SIGMA

1260 IF PT$ = "Y" THEN GOSUB 1636

1270 HTAE 64:VTAE C+18 : INPUT T$

1280 IF Te="Y" THEN 3¢

12960 HOME : HTAR 3I0:VTABE 10 : PRINT "FROGRAM COMFLETE"
13600 END

i R=16 : C=2

R:VTAR C : FRINT Al$
R:VTAE C+1 FRINT A2%
R: VTAER C+2 FRINT AZ%

i R:VTAR C+3 : FRINT A4$
1260 HTAR R:VTAE C+4 : FRINT AS$
1376 HTAR R:VTAE C+5 : FRINT A6%
1380 HTAB R:VTAB C+é6 : FRINT A7%$
1396 HTAB R:VTAER C+7 : FRINT AB%
1400 HTAB R:VTAR C+8 : FRINT A9%
1419 HTARB R:VTAER C+9 : FRINT Ei1%

1420 HTAB R:VTAE C+16: FRINT B2%
1430 HTAB R:VTAB C+11: FRINT B3$
1440 HTAB R:VTAB C+12: FRINT B4$
1450 HTABR R:VTAB C+13: PRINT ES®
1460 HTAB R:VTAE C+14: FRINT B&$
1470 HTAB R:VYTAB C+15: FRINT E7%
1480 HTAB R:VTAE C+16: PRINT E8%
1496 HTAB R:VTAB C+17: FRINT E9%
1500 HTABR R:VTAR C+18: FRINT C1%
1516 HTAB R:VTAB C+19: PRINT C2%
1520 RETURN

1539 HOME & H=10 1 V=5

540 D1 g=" FROBARILITY OF SUCCESS from TABLE NORMAL DISTRIBUTION "
1550 D2¢=" p
1560 Dig=" INPUT ¢  Probability ( 22 < Z < 21 ) "

1570 Dag=". Probability ¢ z = *

1589 HTAB H:VTAR V _: FRINT Di4%
1599 HTABR H:VTAR V+1: FRINT D2%
1600 HTAR H:VTAR V+2: FRINT D3¢
1619 HTARB H:VTAR ‘V+4: FRINT D4$
1620 RETURN
1620 LFRINT

1646 LFPFRINT " SR I S5 I 2 R S S TN T 33U S5 S5 5 % O 200 2 U I S 03 U0 I 100 20 2 o 2 S U R 5T £ S S IS I 1 I3 0 R I g e U i s s e e

g LFRINT
14660 LFRINT TARC10) " TEST THE FORM OF A DISTRIBUTION "
1670 LFRINT TAR(1O) " by w
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1680 LFRINT TAB(1&)" GOODNESS OF FIT TEST L
1696 LPRINT :
1700 ILFRINT " £ i T I S R I T I A e £ 0 S 1 A S s I e S s S s ms s s s omimmm

smmitsrmmmp )

1719 LFRINT :
1726 LPRINT
1730 LPRINT
1740 LFPRINT
1750 LFRINT
1760 LFRINT
1776 LPRINT
1780 LPRINT "

"o
s

1796 LFRINT "
"y KK

1800 LFRINT

LFRINT
TAER(1S) "

TAB(15) "
TAR(15) "
TAR(15) "

CHI-SEUARE (NORMAL)

CHI-SEUARE

\

FRODUCT CODE

XBAR
SIGMA

(EXFONENTIAL) =

"3 FCODE%
N "3 ND

"3 XBAR
"3 SIGMA

Wonou

= "3CSCEN;" DEGREE OF FREEDOM

It

";CSRE;" DEGREE OF FREEDOM

51810 PRINT - "
mmm=mmmmes
1820 RETURN
1830 REM
1840 REM
1850 REM

EE S E S LR L E ST LT

18660 DATA 200,565,355,0,412,86, 100,20,0,0,100,100,0,0,0,30,0,0,400,0,42,610,

DETAILED DATA

B R b R R Rk ek

)
ul oy

1650, 1034, 204,440,0,0,0,40,0,670,370,136,50,0, 626, 40

)
1870 REM
1880 REM %% % %% %% % %% X % % # %% END QOF DATA e He KB NN
1890 REM
eI e e K KA EXAMPLE : QUTPUT %5355 5% %5 % % %
TEST THE FORM OF A DISTRIBUTION
by
GOODNESS QF FIT TEST
E 3+ 1 -t - - === 5
FRODUCT CODE : FISTON-92098735
N = 40
XBAR = 209.9
SIGMA = 339.957
CHI-SQUARE (NORMAL) = 1.34539 DEGREE OF FREEDOM = 2
1.19487  DEGREE OF FREEDOM = 2

CHI-SQUARE (EXFONENTIAL) =




AIARUIN

HANTTVARALNTUANUA LT NmA2 DI 1 /U

FRODUCT CODE : 2150001 (15 DEGREE)
MONTH : JANUARY
Noo= 48
XBAR = 1411.77
SIGMA(n—-1) = B34.426
CHI-SQUARE (NORMAL) = 2.20451 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 15. 3373 DEGREE OF FREEDOM = 4
S D I 0 R T 0 U 0 3 5 S I A I U D I I S 2 S e T e I B S NSNS s e s mrrmomm s mmme
FRODUCT -CODE : 2150001 (15 DEGREE)
MONTH : FEBRUARY
N = 44
XBAR = 2376.72
SIGMA(Nn—1) = 12446.25
CHI-SQUARE (NORMAL) = T.04297 DEGREE OF FREEDOM = 4
CHI-SCUARE (EXFONENTIAL) = 15.4727 DEGREE OF FREEDOM = 4
FRODUCT CODE : 221596001 (15 DEGREE)
MONTH = . MARCH
N = 53
XBAR = 2588.96
SIGMA(N=1) = 1414, 64
CHI-SQUARE (NORMAL) = 665476 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 18.4999 DEGREE OF FREEDOM = 4
=======================ﬂﬂ============:===== mESmmmoTImammn I s e e 3 11+
FRODUCT CODE : 2150061 (15 DEGREE)
1 MONTH =  AFPRIL
NIVERSHY
XBAR = 2324.4
. SIGMA(n-1) = 1317.067 -
CHI-SQUARE (NORMAL) = 3.3362 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) = 18.1814 DEGREE OF FREEDOM = 4

FRODUCT CODE 2150001 (15 DEGREE)

MONTH MAY
N = 44
XEAR = = 2662
SIGMA(N-1) = 1529.55
CHI-SQUARE (NORMAL) = .818249 DEGREE 0OF FREEDOM = S
CHI-SQUARE (EXFONENTIAL) = 11.9806 DEGREE 0OF FREEDOM = 4
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FRODUCT CODE : 2150001 (15 DEGREE)
MONTH :  JUNE
N = o2
XBAR = 1752.65
SIGMA(N-1) = 702,366
CHI-SQUARE (NORMAL) = S.54434 "DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 27.8087 DEGREE OF FREEDOM == 4
e S S5 ST I3 I I 0 I I D I I B0 2 e S0 I IS I I I IIN N2 ND NN O I 4 e i B e o s e g et imn e e
FRODUCT CODE : 2150001 (15 DEGREE)
MONTH - & JULY
N = ]
XBAR = 1255.24
SIGMA(N-1) = S594.026
CHI-SQUARE (NORMAL) = - 200469 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 24,8091 DEGREE 0OF FREEDOM = 4
R I I R U N I I N ST SN S I I I DI I I I I I I S O S O A I e v R T T T I T T I N N L A N I e N A T M N s sT T ST shmmmsmN ms s
FRODUCT CODE @ 21850001 (15 DEGREE)
MONTH AUBUST
N.= Gl
XBAR = 1509.75
SIGMA(N=-1) = 705.212
CHI-SQUARE (NORMAL) =01 43229 DEGREE OF FREEDOM == 4
CHI-SQUARE (EXFONENTIAL) = 268.5463 DEGREE OF FREEDOM = 4
e e e e e === R i e e e e T
FRODUCT CODE : 2158001 (15 DEGREE)
MONTH 1 SEFTEMRER
N = a2
XBAR = 1267 .63
SIGMA(n-1) = 73175936
CHI-SQUARE (NORMAL) = « 246713 DEGREE OF FREEDOM == 4 i
CHI-SCQUARE (EXFONENTIAL) = 14,0605 DEGREE (OF FREEDOM == 4
FRODUCT CODE : 2159001 (15 DEGREE)
MONTH : OQCTORER
N = G50
XBAR = 1285.68
SIGMA(n—-1) = 1996.62
CHI-SQUARE (NORMAL) = -5.06453 DEGREE 0OF FREEDOM = 2
CHI-SQUARE (EXFONENTIAL) = 1.14003% DEGREE OQF FREEDOM = 2
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FRODUCT CODE : 21560031 (15 DEGREE)
MONTH : NOVEMEER
N = 51
XBAR = 1375.39
SIGMA(N=~1) = 599,38
CHI-SQUARE (NORMAL) LA B DEGREE OF FREEDOM = 4
CHI-SQEUARE (EXFONENTIAL) =  33.0959 DEGREE OF FREEDOM = 4
=========‘-‘=======2'—========================================:::===============:=
FRODUCT CODE : 215001 (15 DEGREE)
MONTH : DECEMBER
N = §2
XEAR =  1240.27
SIGMA(N=-1) = 718.264
; CHI-SOUARE (NORMAL). = 2,77424 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) =  4,00359  DEGREE OF FREEDOM = = 4
P i 11 ================================================
FRODUCT CODE : 2150021 (16 DEGREE)
MONTH = : JANUARY
N 47
; XBAR = 267.787
SIGMA(N-1) =  183.675
CHI-SOUARE (NORMAL ) =  5.01628  DEGREE OF FREEDOM = 5
CHI-SEUARE (EXFONENTIAL) =  3,22591 DEGREE 0OF FREEDOM = 4
\
FRODUCT CODE : 2150021 (16 DEGREE)
MONTH : FEBRUARY
I
XBAR =  448.244 .
SIBMA(N=-1) = 3I01.3I75
CHI-SQUARE (NORMAL) = 5,14056 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 11,6219 DEGREE OF FREEDOM = 4

==nu-=======a===:===.'.-.==:z=:==m======na)aaﬂ!-=l=a=====l=lu=l=u==x===au::===:=s==

NS S mrowssssam IS on o

FRODUCT CODE : 2150021 (10 DEBREE)
MONTH : MARCH
XBAR =  &674.146
SIGMA(N-1) =  362.847
CHI-SQUARE (NORMAL) m Y 1R DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) =  19.6723% DEGREE OF FREEDOM = 4
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FRODUCT CODE : 2150021 (10 DEGREE)
MONTH APRIL
N = 47
XBEAR = 482,83
SIGMA(N-1) =  347.78
CHI-SEUARE (NORMAL) = 2.48759 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) =  6.26081 DEGREE OF FREEDOM = 4
FRODUCT CODE : 2156021 (10 DEGREE)
MONTH : MAY
N = 47
XBAR = 670,596
SIGMA(N-1) =  377.029
CHI-SQUARE (NORMAL) = 740368 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) ="' 11.6166 DEGREE OF FREEDOM = 4
=n=:=================z=====——"' == "":--—...—-============:===========:=======
FRODUCT CODE : 2150021 (10 DEGREE)
MONTH :  JUNE
N = S0
XBAR =  359.48
SIGMA(N~1) =  269.117
CHI-SQUARE (NORMAL) = .B3I3IES51 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) =  4,75952 DEGREE OF FREEDOM = 4
===-======="—'===========:“W = S5 T II I JINLI 0T I A I I 0 S g e i e e e
FRODUCT CODE : 21560021 (1@ DEGREE)
MONTH & JULY
\
N = 49
XBAR =  I385.306
SIGMA(N=1) = 2854.566
CHI-SQUARE (NORMAL) = .912546 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) =  3.69158 DEGREE OF FREEDOM = 4

===========================—- === SSmmonm _===================:=======
PRODUCT CODE : 2150021 (16 DEGREE)
MONTH : AUBUST
N = 49
e — ~XBAR-—=- - 419,286 - -
SIGMA(n=1) = 277.265 :
CHI-SQUARE (NORMAL) = 1.87114 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = D.590127 DEGREE OF FREEDOM = <

53 I 50 N 3 A 138 N0 100 S8 I T 2 2 I N O 2 I N U0 NN NN O e s s ln e

FRODUCT CODE
MONTH

N
XEAR
SIGMA(N-1)

CHI-SQUARE (NDRMAL)
CHI-SEUARE

= 5.47205
(EXFONENTIAL) = . 0252417

R I 5N D U S U O R I N O S I I L L I S S S I S T e s s e mm

2156021 (16 DEGREE)
SEFTEMEER

(o |
253.02
209.381

onn

DEGREE OF FREEDOM = =
DEGREE OF FREEDOM = =
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FRODUCT CODE 215600621 (1© DEGREE)

MONTH OCTOEER
N el
XBAR = 256.186
SIGMA(N=1) =  171.939
CHI-SOUARE (NORMAL) = 3,.12324 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXFONENTIAL) = 18,0586 DEGREE OF FREEDOM = 4
FRODUCT CODE : 2150021 (10 DEGREE)
MONTH : NOVEMEER
N = 44
XBAR =  227.609
SIGMA(N—1) = 176.999
: CHI-SEUARE (NORMAL) = 1.38283 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXFONENTIAL) =  3.94228 DEGREE OF FREEDOM = 4
FRODUCT CODE : 2150021 (10 DEGREE)
MONTH : DECEMEER
NUNEN G
XBAR = 212.367
SIGMA(N—1) = 171.589
CHI-SEUARE (NORMAL) = 1.729 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 1.48522 DEGREE OF FREEDOM = 4
==-=|=:=:==:==x=nm::==4==============a============x=======a======-=====-=s-r='. MEnIrINEININ LN EIIII SN I ST ST mnEm s o
FRODUCT CODE  : 2150061 (10 DEGREE)
MONTH : JANUARY
N. = _AY
XBOAR..= [B52.225
SIGMA(N~1) = 539,468
CHI-SOUARE (NORMAL) & . 992364 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) =  5,84697. DEGREE OF FREEDOM = 4
FRODUCT CODE : 21506061 (1® DEGREE)
MONTH : FEEBRUARY
N = 44 ;
XBAR = 1263.72
SIGMA(n-1) =  814.131
CHI-SQUARE (NORMAL) = 1. 15566 DEGREE OF FREEDOM = =
CHI-SEUARE (EXFONENTIAL) = 10, @862 DEGREE OF FREEDOM = 4
FRODUCT CODE : 21560061 (16 DEGREE)
MONTH : MARCH
N: =, 55
XBAR = 1986.15
SIGMA(N-1) = 1341.32
CHI-SQUARE (NORMAL) =  3.59877 DEGREE OF FREEDOM = %
CHI-SEUARE (EXFONENTIAL) = 17.3636 DEGREE OF FREEDOM = 4

3
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FRODUCT CODE 2150001 (19 DEGREE)

MONTH APRIL
N =  45&
XBAR = . 1610.72
SIGMA(N-1) =  1067.04
CHI-SQUARE (NORMAL) = 1.82827 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 12.4991  DEGREE OF FREEDOM = 3
L =l================5========= ES e i s e
FRODUCT CODE : 2150001 (160 DEGREE)
MONTH : MAY
N = 47
XBAR =  1919.19
SIGMA(N—-1) =  770.949
CHI-SOUARE (NDRMAL) = 1.07302 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXPONENTIAL) =  19.6396 DEGREE OF FREEDOM = 4
35T 2 B2 e N Rl I Il I 0 S I S I N S I I I I L I i T I A A I S N A N N I S S S N I TN EmIE IS EI S NI M I ST T I I R I Ik T e =
FRODUCT CODE  : 2150001 (160 DEGREE)
MONTH = JUNE :
Nz 53
XBAR ‘=  1022.83
SIGMA(N—-1) =  S&b,857
CHI-SQUARE (NORMAL) = .308041 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 23,2683 DEGREE OF FREEDOM = 4
R s S S R S S S I S e TR e ST R et s it et e SRR s R e R 2 SSSIrmoTomImImIT IS IS 1+ -+ ¢ ¢t -+ ¢+t ¢
\
FRODUCT CODE : 2150001 (160 DEGREE)
MONTH @ JULY
N= 51
XBAR = 814,177
SIGMA(N=1) = 469,484
CHI-SOUARE (NORMAL) = 5.61652 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXPONENTIAL) =  15.8153 DEGREE OF FREEDOM = 4
FRODUCT CODE : 2150001 (19 DEGREE)
MONTH =  AUGUST
N = 5%
XBAR = 1016.8
SIGMA(N~1) = 541,234
CHI-SQUARE (NORMAL) = .BOSB6 DEGREE OF FREEDOM® = 4
CHI-SQUARE (EXFONENTIAL) = 16,1604 DEGREE OF FREEDOM = 4
FRODUCT CODE : 21500&1 (16 DEGREE)
MONTH : SEFTEMEER
N = 52
XBAR = B33.654
SIGMA(n-1) = 481.18
CHI-SQUARE (NORMAL) 3.59399 DEGREE OF FREEDOM = 4

1]

CHI-SQUARE (EXFONENTIAL) 10. 439 DEGREE 0OF FREEDOM = 4
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’

FRODUCT CODE : 20150061 (10 DEGREE)
MONTH : OCTORER
N = ]
XBAR = b62.16
SIGMA(Nn=-1) = 420,234
CHI-SQUARE (NORMAL) = 4.78715 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 1.6698% DEGREE OF FREEDOM = 4
===='-'=================-‘======:=======:=====================:=::::&============:='.—'=====:==22=
FRODUCT CODE : 2150001 (10 DEGREE)
MONTH : NOVEMEER
N = 56
XBAR = 825.8
SIGMA(N—-1) = 426.853
CHI-SQUARE (NORMAL) = L 02937 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 27.3198 DEGREE (OF FREEDOM = 4
ESoTooToTimmEm I I mn e = oz =—i==:===================================&2=
FPRODUCT CODE : 2150001 (10 DEGREE)
MONTH : DECEMEER
N o= 52
XBAR = 706.712
SIGMA(N=-1) = 412,212
CHI-SQUARE (NORMAL) = S5.50366 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 6. 19727 DEGREE OF FREEDOM = 4
FRODUCT CODE :- 21506061 (20 DEGREE)
MONTH :  JANUARY
N = 44 .
XBAR = 292.087
SIGMA(N—-1) = 21827
CHI-SQUARE (NORMAL) L= 3;81181 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 2.49254 DEGREE (OF FREEDOM = 4
e R mommzom === 4 mzmmsn SoommEsmmIEI s mImnin s s memm e
FRODUCT, CODE  : | 2150001 (26 DEGREE)
MONTH : - FEBRUARY
. N = 45
XBAR = 361.133
SIGMA(Nn—-1) = 246,337
CHI-SQUARE (NORMAL) = 1.09352 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 12,4276 DEGREE OF FREEDOM = 4
=='.:=====:========================:========£==:==:=======-‘-‘====‘-‘—-‘==:2=‘—"=========‘=======



FRODUCT CODE

189

: 2150001 (20 DEGREE)

MONTH = MARCH
N = 54
XBAR = 385.982
SIGMA(n-1) ~ = I29.829
CHI-SOQUARE (NORMAL) = 1.87305 DEGREE. OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 2.43412 DEGREE 'OF 'FREEDOM - = =
FRODUCT CODE : 2150001 (20 DEGREE)
MONTH "¢ APRIL
N = 47
XEBEAR = I51.021
SIGMA(n—-1) = 275.1602
CHI-SAUARE (NORMAL.) = L7718 DEGREE OF FREEDOM = 3
CHI-SEUARE (EXFONENTIAL) = 6.22675 DEGREE. OF FREEDOM = =
EmmEmrEEEmEEEDTEENENOnmEEEREsmEEs Bl T I N T T A ST NI T SN I NI NI ST NSRRI IS IS IR IS IR ST
FRODUCT CODE ¢ 2150001 (20 DEGREE)
. MONTH @ MAY
: N = 48
§ XBAR = 431.146
SIGMA(N=-1) = 323.34
CHI-SQUARE (NORMAL) = 3.9491 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 1.69118 DEGREE OF FREEDOM = 4
T B ._'— B o I D R I T T N I I N S N S SIS Sm IS S SN NI I S om IS Imonam s En R
FRODUCT CODE ~ : 2150001 (26 DEGREE)
MONTH & JUNE
Noo= 92
XBAR = 358.615
SIGMA(n~1) —= 20b, I22
CHI-SRUARE (NORMAL) = 5.31278 DEGREE OF FREEDOM = 4
CHI-SEUARE (EXFONENTIAL) = 7.4053 DEGREE OF FREEDOM = 4

E e e

FRODUCT CODE

sEavmmss

21850001 (20 DEGREE)

MONTH JuULYy
N = 49
XBAR = 266.918
SIGMA(N=-1) = 181911
CHI-SEUARE (NORMAL.) = Z.20492 DEGREE OF FREEDOM = 4
CHI-SEUARE (EXFONENTIAL) = 11.0474 DEGREE (F FREEDOM = 4
FRODUCT CODE @ 215@@&1 (260 DEGREE)
MONTH 3 AUGUST
N = 56
XBAR = I2B8.74
SIGMA(N-1) = I06.905
CHI-SQUARE (NORMAL) == 2.9263}12 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) = . 334784 DEGREE (OF FREEDOM = 3
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FRODUCT CODE : 2150001 (26 DEGREE)
MONTH : SEFTEMEER
N =51 3
XEAR = 2B82.678
SIGMA(n—1) =  248.a77
CHI-SQUARE (NORMAL) = .. .4,33063 DEGREE OF FREEDOM = X
CHI-SQUARE (EXPONENTIAL) = .71746%6& DEGREE OF FREEDOM = 3
FRODUCT CODE : 2150001 (20 DEGREE)
MONTH : OCTOBER
N = 49
XBAR = 321,32
SIGBMA(N=-1) = 255,884
CHI-SQUARE (NORMAL) = 1.57939 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 5.5461% DEGREE (OF FREEDOM = 3
I N N e s s ;—====—__ = —.==========='..‘=============:’-"====-—'====
S ey _MONTH ;. NOVEMEER
N = 51
XBAR =  303.9s61
SIGMA (n=~1) = 269.294
CHI-SQUAF\'E (NDRMAL) = S 7IT027 DEGF\'EE 0
¥ e « 73 F FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = F.56812 DEGREE OF FREEDOM = =3

= = ===============:::a==nnu===na==awn===u==
PRODUCT CODE : 2150001 (20 DEGREE)
MONTH. : DECEMBER
N = 49
XBAR = 291,347
SIGMA(N=1) = 344,91
CHI-SQUARE (NORMAL) = 5.16641 DEGREE OF FRE 3
> EDOM = 3
CHI-SQUARE (EXPONENTIAL) =  .»a3nz4 DEGREE OF FREEDOM = o
=== == =mmomsama = == smamas
PRODUCT CODE : 2150003
MONTH : JANUARY
N = 49
XBAR =  478.592
SIBMA(N-1) = 516.177
CHI-SQUARE (NORMAL) = 6.90813 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 472717 DEGREE OF FREEDOM = 3
. FRODUCT CODE : 2150003
MONTH : FEERUARY
N = 4z
XBAR = 291,952
SIGMA(n=1) = 256.52
CHI-SAUARE (NORMAL) = 2.5666 DEGREE OF FREEDOM = = 3
CHI-SQUARE (EXFONENTIAL) =  1.44617 DEGREE OF FREEDOM = 3
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FRODUCT CODE : Z215000X

MONTH MARCH
N = 52
XBAR =  277.368
" SIGMA(N-1) = 254,454
CHI-SQUARE (NORMAL) = L 60T049 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 5.79983 DEGREE OF FREEDOM = 3
 i-t -+ -+ 3 -+ 3+ f ¢+ % t-§ ¢ ¥ -2 1 ¢+ 3§ F &+ 1§ 3 R N T T N I s T S S T T e e s S e e S e S e s e
FRODUCT CODE : 2150603
MONTH : AFRIL
N = =8
XBAR =  183.684
SIGMA(N-1) = 230,622
CHI-SQUARE (NORMAL) = 2.844 DEGREE OF FREEDOM = 2
: CHI-SQUARE (EXFONENTIAL) =  3.813E-05 DEGREE OF FREEDOM = 2
£ S5 555 50 513 22 D3 I3 S 10 TS 5N 0 I I 0N N N N I N N NN 03 I 153 S0 I 0NN I3 IR N 200 20 N 0 2 U I U I 5 S I S S U S0 I S e A0 S S0 IR S S M 5 s fene mmm m m e m am mR S S L s om
& FRODUCT CODE : 2150003
MONTH :  MAY
N = 46
XBAR =  241.175
SIBMAN—1) =  20&.866
CHI-SQUARE (NORMAL) =  1.85983 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXFONENTIAL) = - ,477766 DEGREE OF FREEDOM = 4
R R S I T N S ST N e S e e === =======x=================================
PRODUCT CODE : 2150003
MONTH : JUNE
N = Sa
XBAR = 242,84
SIGMA(R-1) =  275.274
CHI-SOUARE (NORMAL) = 9.84554 'DEGREE OF FREEDOM = 3
CHI-SQUARE (EXPONENTIAL) =  2.83577 DEGREE OF FREEDOM = = 3
————— o v e e e S5 5% 5232 50 U S A0 R N e S G 353 I3 SRR S8 U 1 S 2 1 s e S e U S U S0 S U IS S S8 e 2 e s e e o e e
FRODUCT CODE : 2150063
MONTH : JULY
N = - 45-
XBAR =  179.111
SIGMA(N~1) =  257.489
CHI-SOUARE (NORMAL) =  4.36007 DEGREE OF FREEDOM = 2
CHI-SPUARE (EXFONENTIAL) =  .0242645 DEGREE OF FREEDOM = 2
FRODUCT CODE § 2150003
MONTH 3 AUGUST
N = 45
XBAR = 277.556
SIGMA(N~1) = 316.461
CHI-SRUARE (NORMAL) = 10,2365 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) =  &,32815 DEGREE OF FREEDOM = 3
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FRODUCT CODE 215006073

MONTH SEFTEMEER
N 8
XBAR = 154.679
SIGMA(N—~1) = 150,137
CHI-SEUARE (NORMAL) 2 2.26725 DEGREE OF FREEDOM = 3
CHI-SOQUARE (EXFONENTIAL) = = L O4T2686 DEGREE OF FREEDOM = 3
FRODUCT CODE : 2150003
MONTH : OCTOBER
N = 9
XBAR = 26%.795
SIGMA(N—~1) = I61.632
CHI-SQUARE (NORMAL) = 4.92346 DEGREE OF FREEDOM = 2
CHI-SEUARE (EXFONENTIAL) = L 2E5229 DEGREE OF FREEDOM = 2
FRODUCT CODE : 2150003
MONTH : NOVEMEER
N = 48
XBAR = 196.313
SIGMA(N=-1) = 242,528
CHI-SOUARE (NORMAL) 2 2.49764 DEGREE OF FREEDOM = =
CHI-SRUARE (EXFONENTIAL) = 1.67886 DEGREE OF FREEDOM = 2
l‘:ﬂﬂﬂ===ﬂ=ﬁ=====3==:====5==================================3‘—‘=======ﬂ==========
FRODUCT CODE : 2150003
MONTH : DECEMEER
N 44
TXBAR = 196.5
SIGMA(N—-1) = 2O, 569
CHI-SOUARE (NORMAL) me 1.77033 DEGREE 0OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) = L 609221 DEGREE 0OF FREEDOM = 3
FRODUCT CODE : 2150021 (15 DEGREE)
MONTH : ° JANUARY
N = 49
XBAR = I56.918
SIGMA(N—-1) = 281,423
CHI-SEUARE (NORMAL) = .536277 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 5.27096 DEGREE OF FREEDOM = 3

\
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FRODUCT CODE 2150021 (15 DEGREE)
MONTH = FEBRUARY
N & 44
XEAR = S99 227
SIGMA(n=-1) = 377.396
CHI-SQUARE (NORMAL) = L HOOLR22 DEGREE OF FREEDOM = &
CHI-SQUARE (EXFONENTIAL) = 12,1766 DEGREE OF FREEDOM = 4
—=======================================================:==========='—'!========ﬂ=
FRODUCT CODE 2150021 (15 DEGREE)
MONTH = MARCH
N = S4
XBAR = 762.852
SIGMA(n--1) = TL7.207
CHI-SOUARE (NORMAL) = A7196= DEGREE OF FREEDOM = 4
; CHI-SQUARE (EXPDNENTIAL) = 23,7017 DEGREE OF FREEDOM = 4
LJ /
FRODUCT CODE 3 2150021 (15 DEGREE)
MONTH & AFRIL
N = 44
XBAR = 778.826
SIGMA(N-1) = 938. 321
CHI-SCGUARE (NORMAL) = 3.97814 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) = S5.44639 DEGREE OF FREEDOM = 3
N ;;:=='=:—7"'~_; ——————————— ======;;’;-' ;» i ~—~—=—-—'——=====;.==.=:================;;=
FRODUCT CODE : 2150021 (15 DEGREE)
MONTH :  MAY
N5l
. XBAR = 798.354
SIGMA(Nn—-1) = 942,398
CHI-SEAUARE (NORMAL) = 1.41884 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXFONENTIAL) = 9.49439 DEGREE OF FREEDOM = 4
IIBI!B=====ﬂ==!=======‘."'-‘—"‘-—==== —'——"—====================:===============a=======
FRODUCT CODE 2150021 (15 DEGREE)
MONTH : JUNE
N = S3
XBAR = S02.547
SIGMA(n=-1) = 298.233
CHI-SQUARE (NORMAL) = 4.4279 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 6. 80133 DEGREE OF FREEDOM = 4
=w============:====—"_""'==' ————— ====-‘.,;;====================================
FRODUCT CODE 2150021 (15 DEGREE)
. MONTH & JULY
N = 49
XBAR = 422,082
SIGMA(n-1) = Z1a.04
CHI-SEUARE (NORMAL) = 1.322 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = ?.595444 DEGREE (OF FREEDOM = 4
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FRODUCT CODE 2150021 (15 DEGREE)

MONTH AUGUST
N = 48
XBAR =  501.25
SIGMA(N=1) =  357.942
CHI-SQUARE (NORMAL) = 4,13492 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXPONENTIAL) =  1.17454 DEGREE OF FREEDOM = 4
-nn=======================================:==================================
FRODUCT CODE : 2150021 (15 DEGREE)
MONTH : SEFTEMEER
N = 52
XBAR =  412.404
SIGMA(N—1) = 398,131
CHI-SQUARE (NORMAL) =///3.,30119 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) = 458394 DEGREE OF FREEDOM = 3
===========================&============-===================================
FRODUCT CODE : 2150021 (15 DEGREE)
MONTH :  OCTOEER
N = 49
XBAR =  303.633
! SIBMA(N=1) = 227.779
CHI-SQUARE (NORMAL) = 1,12635 DEGREE OF FREEDOM = 3
CHI-SEUARE (EXFONENTIAL) = 4,463%g DEGREE OF FREEDOM = 4
e o =—~—5——=============================="—‘====================
_FRODUCT CODE : 2150021 (15 DEGREE)
MONTH : NOVEMEER
N = 29
XBAR = 324,041
SIGMA(N—1) =  251.861
CHI-SQUARE (NORMAL) = . 3,54978 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) =  6.3840% DEGREE OF FREEDOM = 4
===============&====‘!==========:-—. = ============ﬁ—"===============:=======
. !
FRODUCT CODE : 2150021 (15 DEGREE)
MONTH : DECEMEER
N = 56
XBAR =  363.94
SIGMA(N-1) = 251,049
CHI-SQAUARE (NORMAL) =  5.08383 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) =  8.26467 DEGREE OF FREEDOM = 4




FRODUCT CODE

195~ -

2159622

MONTH JANUARY
N = 43
XBAR = BS 7. 525
SIGMA(n-1) = 314,667
CHI-SQUARE (NORMAL) = 32465 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 41727 DEGREE (OF FREEDOM = 4
=qa===a==n==================== = T T e B O s N I I T T N N N N e e S as s TSt SN S S ST om T s
FRODUCT CODE : 2150022 -
MONTH : FEBRUARY
N = 45
XBAR = 413.533
SIGMA(N-1) = 414,714
CHI-SEUARE (NORMAL) = 4,524273 DEGREE OF FREEDOM = 3
CHI-SEUARE (EXFONENTIAL) = 2.35096 DEGREE OF FREEDOM = 3
FRODUCT CODE : 2150022
MONTH : FEBRUARY
N = 45
XBAR = 413.533
SIGMA(N-1) = ' 414,314
CHI-SEUARE (NORMAL) = 4,52423 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 2.35096 DEGREE OF FREEDOM = 3
FRODUCT CODE 2150022
MONTH : MARCH
N "= ipd
XBAR = 679.774
SIGMA(nR-1) = 480,824
CHI-SQUARE (NORMAL) L 2.27623 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = b.4028T DEGREE OF FREEDOM = 4
=:=ug======:================= —“===""'"—'=====—.__._—======:.:'===========::====:===
FRODUCT CODE : 2150022
MONTH : APRIL
N = 46
XBAR = 510,63
SIGMA(N-1) . = 396.178
. CHI-SQUARE (NORMAL) = . 194548 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = DEGREE OF FREEDOM = 3

S 624468
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FRODUCT CODE : 2150022
MONTH : MAY
N = 86
XBAR = 576.348
SIGMA(N—-1) = 480 .48%
CHI-SQUARE (NORMAL) = 4.08636 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 1.22879 DEGREE OF FREEDOM = 4
R I I N S N S SR AT S Em I I e S G S A e A S S e b T T e s i e S e A B
FRODUET CODE: ‘¢, - 2150022 .
MONTH ¢ JUNE: .
N, = o2
XBAR = S537.712
SIGMA(N-1) = 265.638
CHI-SQUARE (NORMAL.) = 521384 DEGREE OF FREEBO
: g ‘ - 5213 M = 4
CHI-SQUARE (EXFONENTIAL) = 25.9684 DEGREE OF FREEDOM = 4
FRODUCT CODE & 2150022
MONMTH &= JULY
N .= 56
XBAR = 4Z2.14
SIGMA(n—i) = 315.148
CHI-SOUARE (NORMAL) e= 2.78079 DEGREE OF FREEDOM = e
CHI-SOUARE (EXFONENTIAL) = 17,1568 DEGREE QF FREEDOM: = 4
aﬂﬂ'ﬂz=======ﬂ=========-“===L=a-i—a = ===z = e N IR M R A MmN I SN ST ST DI SN NI SNIm AR IE RN RSN I S =
FRODUCT CODE 2150022
MONTH ¢ AUGUST
N-= 49
XBAR = 534.674
SIGMALA—1)—= &86.878
CHI-SQUARE (NORMAL) = 6.16112 DEGREE OF FREEDOM = 2
CHI-SEQUARE (EXFONENTIAL) = . 590998 DEGREE OF FREEDOM - = 2
'===l====================ﬂ=======================——_u=====“"'—“================
FRODUCT CODE : 2150022
MONTH : SEFTEMEER
N = 52
XBAR = 295. 923
SIGMA(R=1). = 245. 642
CHI-SRUARE (NORMAL.) = 2.433a7 . DEGREE OF FREEDOM . = 3
CHI-SOUARE (EXFONENTIAL) = 2.0261 DEGREE OF FREEDOM = 4
SmEmmIm I I IE NI I I IEm S E == mommmmmEmEmEE mmmImes =============:§===========‘===========
FRODUCT CODE : 2150022
MONTH : QCTOBER
N = 46
XBAR = IS -997
SIGMA(N—-1) = 407.3%316
CHI-SQUARE (NORMAL) - = 1.34371 DEGREE OF FREEDOM = 2
CHI-SEUARE (EXFONENTIAL) = . 338174 DEGREE (OF FREEDOM = 2
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FRODUCT CODE : 2153027
MONTH : JANUARY
N = 40
XBAR = 209.9
SIGMA(N-1) = 339.957
CHI-SCQUARE (NORMAL) = 1.34539 DEGREE -OF FREEDOM = . 2
CHI-SGUARE (EXFONENTIAL) = 1.10487 DEGREE OF FREEDOM = 2
et L L L e i = s s S S S S S T S S S s
FRODUCT CODE : 2133027
x MONTH : FEBRUARY
N. = 460
XBAR = 1789
SIGMA(N=-1) - = 185.17
CHI-SQUARE (NORMAL) = . 2.47043 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) = . 160549 DEGREE OF FREEDOM = 3
= ot e S I I I IS S N N I I SR R IM A SR IR NI I ST R R ———===':== e e s e e o T B O S 58 S N N R R SR IS SR SNmRImEIEam
FRODUCT CODE @ 2153027
MONTH : MARCH !
N = 40
XBAR = 206.25
SIGMA(R=1) , = 242.878
CHI-SEUARE (NORMAL) = 4.93756 ' DEGREE “OF: FREEDON == =
CHI-SEUARE (EXFONENTIAL) = 2.15861 DEGREE: OF FREEDOM: ‘== 3
FRODUCT CODE : 2133027
MONTH =  AFPRIL
N = 38
XBAR = 170.132
SIGMA(n-1) = 214.122
CHI-SQUARE (NORMAL) = 4.58491 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 3.13784 DEGREE OF FREEDOM = 3
FRODUCT CODE - : 2153027
MONTH & MAY
. N = ' 39
XEAR = | 133.744
SIGMA(N-~1) =' »159.6438
CHI-SCUARE (NORMAL) = 2.777896 DEGREE OF FREEDOM == 3
CHI-SCEUARE (EXFONENTIAL) = 2.379B3E~04 DEGREE OF FREEDOM = 2
ok 527 e mm 1o 1 1o 1D i 1 I 0 S 2 I S I 133 T £ I £ o e I I L I T 0 O I I T IS IR I D mn I SR Im s ammimTEias

FRODUCT CODE
MONTH

N
XEBAR
SIGMA(N—-1)

FEI

41
199.585
238.967



FRODUCT CODE

2153027

198

MONTH MAY
N = 39
XBAR = 133.744
SIGMA(R—~1) = 159,438
CHI-SEUARE (NORMAL) - =  2.77796 DEGREE OF FREEDOM = 3
CHI=-GOUARE (EXFONENTIAL) = 2.37983E-04 DEGREE OF FREEDOM = 2
7 4
==ﬂ="=======2======—'==:==========:========================2='-1=:'—‘-‘:2:=====.‘.======:L‘=:=====':=ﬂ=
FRODUCT CODE : 2153027
MONTH : JUNE
N = 41
XEAR = 199,585
SIGMA(N—1) =  238.967
CHI-SEUARE (NORMAL) = 4,.69592 DEGFREE OF FREEDOM = =
: CHI-SQUARE (EXFONENTIAL) =  .178083 DEGREE OF FREEDOM = 2
PRODUCT CODE & 2153027
MONTH & JULY
N = 46
XBAR = 145,348
SIGMA(N—1) = 228,252
CHI-SQUARE (NORMAL) = 4,63459 DEGREE OF FREEDOM = 2
CHI-SQUARE (EXFONENTIAL) =  1.98&19E-03 DEGREE OF FREEDOM = 2
ﬂ======.7.'='.==:=================================-‘-—-===============================
FRODUCT CODE : 2153027
MONTH 3 AUGUST
N =/ "Jaz
XBAR = 120,954
SIGMA(R—1) = 170,351
CHI-SEUARE (NORMAL) = 10,0954 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) =  7.39874 DEGREE OF FREEDOM = 3
i 33—t 3 % -1 - F F 1 % = ======l==========:===:==:=====n==z===m=============:=========
FRODUCT CODE : 2153027
MONTH : SEFTEMEER
N = 42
XEAR = 109,857
SIGMA(N—1) =  176.518
CHI-SQUARE (NORMAL) =  3.84154 DEGREE OF FREEDOM = 2
CHI-SOUARE (EXFONENTIAL) =  ,0179459 DEGREE OF FREEDOM = 2
===:_.._-—===.—_-——_—.._._--—:===========================================================
FRODUCT CODE : 2153027
MONTH ' : OCTOBER .
N = 38
XBAR =  B4.0263
SIGMA(N-1) = 131.812
CHI-SQUARE (NORMAL) =  8.81511 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXPONENTIAL) = .27191 = 2

DEGREE OF FREEDOM



FRODUCT CODE

SIGMA(n=1)

CHI-SQUARE (NORMAL) =
CHI-SQUARE (EXFONENTIAL) =

E e S

=.B042
TR TSIP
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2153027

MONTH NOVEMEBER
N = 45
XBAR = 137.4
SIGMA(N=1) = 171.955
CHI-SQUARE (NORMAL) = 7.24029 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXFONENTIAL) =  .269071 DEGREE OF FREEDOM = 3
PRODUCT CODE : 2153027
MONTH : DECEMEER
N = 36
XBAR = 133.056
SIGMA(N-1) = 184.129
CHI-SOUARE (NORMAL) = .2.85373 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) =  4.48124E-03 DEGREE OF FREEDOM = 2
=====-===========================================_—=——..====_—_-—=============
FPRODUCT CODE : 2155011 (15 DEGREE)
MONTH 3  JANUARY
N = .45
XBAR =  154.667

= 135.457

DEGREE OF FREEDOM =
DEGREE OF FREEDOM = 4

(2]
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PRODUCT CODE : 2155611 (15 DEGREE)
MONTH :  FEERUARY
N = _ad
XBAR = 278.927
SIGMA(R—1) = 241.401
CHI-SOUARE (NORMAL) = 1.77983 DEGREE OF FREEDOM =" 4
CHI-SEUARE (EXPONENTIAL) =  .BB80625 DEGREE OF FREEDOM = 4
e e e e === e ssmrmmssmEImTar S SIIT ST SNSRI mmEImEm I mmmE s
PRODUCT CODE : 2155611 (15 DEGREE)
MONTH : MARCH
N = . 53
XBAR = 402,906
SIGMA(N-1) =  235.659
CHI-SOUARE (NORMAL) = 1.42165 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) =  8.11391 DEGREE OF FREEDOM = 4
FRODUCT CODE : 2155611 (15 DEGREE)
MONTH : AFRIL
N = 43
XBAR =  274.954
SIGMA(N-1) =  173.113
CHI-SQUARE (NORMAL) = 5.57396 DEGREE OF FREEDOM = 5
CHI-SQUARE (EXFONENTIAL) =  3.82527 DEGREE OF FREEDOM = 4

S S T NN EERNEEEEERERREEES



FRODUCT CODE

MONTH : MAY
N = 43
XEAR =  381.186
SIGMA(n-1) =  341.216
CHI-SQUARE (NORMAL.) =  2.24127 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXPONENTIAL) =  1.98943 DEGREE OF FREEDOM = 3
=:-;============’—-==== —————— === E==========-.4===============================
FRODUCT CODE : 2155011 (15 DEGREE)
MONTH : JUNE
N = 48
XEAR =  187.146
/ SIGMA(N=-1) =  176.276&
CHI-SQUARE (NORMAL) =  2.53265 DEGREE OF FREEDOM = =
CHI-SOUARE (EXFONENTIAL) =  7.43644 DEGREE OF FREEDOM = 3=
FRODUCT CODE ¢ 2155011 (15 DEGREE)
MONTH ¢ JULY
NOENeAZ
XBAR =  156.167
SIGMA(N-1) =  133.363
CHI-SQUARE (NORMAL) = 4.84404 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) = .347871 DEGREE OF FREEDOM = 3
SNImEmETSuImIIINImER R ==m===== SmsrsomomsmInIEESgEI ST me g e e e

21535611 (15 DEGREE)
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FRODUCT CODE : 2155011 (15 DEGREE)
' MONTH @ AUBUST
N A%
XBAR = 188.745
SIGMA(n—1) =  136.636
CHI-SEUARE (NORMAL) = 1.78822 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) =  2.11382 DEGREE OF FREEDOM = 4
======‘-‘:==‘.==================-— _‘-_=ﬂ===="—"======"—=====================
FRODUCT CODE : 2155011 (15 DEGREE)
MONTH : SEFTEMBER
N = ¢ 44
XBAR = | 167.318
SIGMA(N-1) = = 155.195
CHI-SEUARE (NORMAL) = 6.45764 DEGREE OF FREEDOM = 4
CHI-SEUARE (EXFONENTIAL) =  2.02496 DEGREE OF FREEDOM = 4
============================—= : P L e
' FRODUCT CODE : 2155011 (15 DEGREE)
MONTH : OCTOBER
N = 36
XBAR =  173.417
SIGMA(N=-1) =  184.734
CHI-SQUARE (NORMAL) =  2.1653 DEGREE OF FREEDOM =
CHI-SOUARE (EXFONENTIAL) =  .0499437 DEGREE OF FREEDOM = 2

200
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FRODUCT CODE : 2155611 (1@ DEGREE)
MONTH : JANUARY :
N = 41
XBAR =  195.537
SIGMA(N-1) = ~ 177.655
CHI-SEUARE (NORMAL) =  2.18072 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) = 423084 DEGREE OF FREEDOM = =
FRODUCT CODE : 2155011 (10 DEGREE)
MONTH : FEBRUARY
N = 41
XBAR = 296,463
SIGMA(N-1) =  239.382
CHI-SEUARE (NORMAL) = 1.55344 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 3.079864 DEGREE OF FREEDOM = 4
e e 5 IS I T I e I T T R N I T I I I I UMD I IS I I IS NN NI N o om i :.‘:=:=========‘:=‘=======
FRODUCT CODE : 2155011 (1@ DEGREE)
MONTH & MARCH :
N = 54
XBAR =  420.574
SIGMA(N=1) = 260
CHI-SEUARE (NORMAL) = 10,4404 DEGREE OF FREEDOM = 5
CHI-SEUARE (EXFONENTIAL) = 12. 3202 DEGREE OF FREEDOM = 5
FRODUCT CODE : 2155611 (10 DEGREE)
MONTH : APRIL
N = 45
XBAR = 248,689
SIGMA(N=-1) - =  176.324
CHI-SQUARE (NORMAL) = .817652 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) =  4,34478 DEGREE OF FREEDOM = 4
5 B Y T T
FRODUCT CODE : 2155011 (10 DEGREE)
MONTH : MAY
N = 4§
XBAR. =  3Z85.283
SIGMA(N-1) = 209,82
CHI-SEUARE (NORMAL) = 2,63830 DEGREE OF FREEDOM = 4
CHI-SOUARE (EXFONENTIAL) =  27.8271 DEGREE (OF FREEDOM = 4
R I I N I I S S I I S e SO U i I I I N I e o e e e I s e e 1 e e SIS I U N I NN NN Im ST NI I N NN I N I i S st mm s S S S rm s e
FRODUCT CODE : 2155011 (10 DEGREE)
MONTH : JUNE
N = 45
XBAR = 219
SIGMA(N=-1) = 183,648
CHI-SQUARE (NORMAL) =  2.68737 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) = 5,3432 DEGREE OF FREEDOM = 3
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FRODUCT CODE : 22155011 (1¢ DEGREE)
MONTH = JULY

N = 44
XBAR = 166.614
SIGMA(n-1) = 119.325
- = 4
CHI-SQUARE (NORMAL) = 2.79653 DEGREE OF FREEDOM
CHI-SCUARE (EXFONENTIAL) = 8.02964 DEGREE OF FREEDOM = 4
FRODUCT CODE : 21855011 (1é® DEGREE)
MONTH & AUGUST
N = 48
XBEAR = 1987729
SIGMA(N=-1) = 156.4675
CHI-SQUARE (NORMAL) = 5.91511 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) =" . 883927 DEGREE OF FREEDOM = 4
xquua-;:::===::-:=;;;n=-:=====-===----=n=u:n:nam==7==;=-=-=======:=========—==========:=======::=
FRODUCT CODE  : 2155011 (16 DEGREE)
MONTH : SEFTEMEER
: N = 44
7 XBAR = 1175 295
SIGMA(N-1) = 118.117
CHI-SQUARE (NORMAL) = « 72122 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) 2 V342135 DEGREE OF FREEDOM == =
e e L e S s s s s s s s s e e e s e s
FRODUCT CODE : 2155011 (16 DEGREE)
MONTH : OCTORER
N = P
- XBAR = 155. 333
SIGMA(N=-1) = 129.3
CHI-SQUARE (NORMAL) = 2.86248 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 1.48749 DEGREE OF FREEDOM = 3
e e S e e e e LT L T TS ——
y FRODUCT CODE : 2155011 (16 DEGREE)
MONTH : NOVEMEER
N = 45
XBAR = , 167.311
SIGMA(N=1) = ;  122.707
CHI-SEUARE (NORMAL) = 4.50494 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = 2,0828 DEGREE OF FREEDOM = 4
====.-======...._.;_— semm =mmocoem ;._;. B e
FRODUCT CODE : ~ 2155011 (16 DEGREE)
MONTH : DECEMEER
N = . 44
XBAR = 164.455
SIGMA(Nn—-1) = 113,635
CHI-SQUARE (NORMAL) = 9.64335 DEGREE OF FREEDOM = 4
- CHI-SEUARE (EXFONENTIAL) = 29.6421 DEGREE OF FREEDOM = 4



FRODUCT CODE
MONTH

N
XBAR
SIGMA(N=-1)

CHI-SQUARE (NORMAL)
CHI-GQUARE (EXFONENTIAL)

FRODUCT CODE

1.8F023
195077

T 0 2 £ I O I 53 I S S 4 2 S 1 e 2 e e s et s v 2 gt e o

2155032

JANUARY
44
208,826

214.351

DEGREE OF FREEDOM
DEGREE OF FREEDOM.

2135032

MONTH : FEERUARY
N = 40
XEAR = 249,75
SIGMA(N=1) = 242,481
CHI-SQUARE (NORMAL) = 1.,30166 DEGREE OF FREEDOM - = =
CHI-SRUARE (EXFONENTIAL) =  .339004 DEGREE OF FREEDOM = 3
FRODUCT CODE : 2155032
MONTH & MARCH
N = 47
XBAR =  5606.66
SIGMA(N=-1) = 455,325
CHI-SQUARE (NORMAL) = |2.80142 DEGREE OF FREEDOM 4
CHI-SQUARE (EXFONENTIAL) = 859492 DEGREE OF FREEDOM = 4
T 82===V=-::==k-—'_;===~==;ﬂ—— e Z —.s.— ; ﬂ""':========¥==‘.1=.‘=:===================§=
FRODUCT CODE : 2155032
MONTH : AFRIL
: N = /a4
: XBAR =" 276,391
SIGMA(N—1) = 214,493
CHI-SQUARE (NORMAL) = 1.07238 DEGREE OF FREEDOM = =
CHI-SQUARE (EXFONENTIAL) =  8,04772 DEGREE OF FREEDOM = 4
ﬂﬂﬂ================‘=========== == ==============================
FRODUCT CODE : 2155632
MONTH : MAY
N~ =S
XBAR = 325,022
SIGMA(R-1) = ! 249,748
CHI-SQUARE (NORMAL) = 1.14812 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) =  3.20737 DEGREE OF FREEDOM = 4
=========================================.=========-‘==========================
FRODUCT CODE : 2155032
MONTH : JUNE
N = 45
XBAR =  276.356
SIGMA(N-1) = 270.57=
CHI-SQUARE (NORMAL) =  5.18948 DEGREE OF FREEDOM = 4
CHI-SQUARE (EXFONENTIAL) = . 5489607 DEGREE OF FREEDOM = 4

=2
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FRODUCT CODE

2155032

204

MONTH JuLy
N =" 46
XEAR =  241.413
. SIGMA(N-1) = 222,323
CHI-SEUARE (NORMAL) = 2.34004 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFPONENTIAL) = 30242 DEGREE OF FREEDOM = 3
7 "‘;;:2:’:‘&5;;;;;;;=======— ‘; e ===================‘_======;=‘-‘=;_;.===_===:;:=~
FRODUCT CODE : 2155032
MONTH : AUGUST
N = 45
XBAR = - 263.222
SIGMA(N-1) =  213.452
CHI-SQUARE (NORMAL) =  1.1943 DEGREE OF FREEDOM = . 4
CHI-SQUARE (EXFONENTIAL) = 1.88476 DEGREE OF FREEDOM = 4
==========='—‘=============—-— ] ============================
PRODUCT CODE : 2155032
MONTH : SEFTEMEER
M= 42,
XBAR = 152,19
SIGMA(N-1) = 122,213
CHI-SQUARE (NORMAL) = 2.45263 DEGREE OF FREEDOM = 3
CHI-SQUARE (EXFONENTIAL) =  2.04608 DEGREE OF FREEDOM = 4
PRODUCT CODE : 2155032
' "MONTH : OCTOEER
N = /a2
XBAR =  175.143
SIGMA(N-1) =  178.202
CHI-SQUARE (NORMAL) = 3.62452 DEGREE OF FREEDOM = =
CHI-SQUARE (EXPONENTIAL) =  1.1439 DEGREE OF FREEDOM = 3
FRODUCT CODE : 2155032
MONTH : NOVEMEER
N = 36
XBAR =  205.056
SIGMA(N=-1) = 164,642
CHI-SQUARE (NORMAL) = 4.55374 DEGREE OF FREEDOM = 4
CHI-SRUARE (EXFONENTIAL) =  4.62998 DEGREE OF FREEDOM = 4
===================== STSmssoosme : =====================================
FRODUCT CODE : 2155032
MONTH : DECEMEER
N = 32
XBAR =  183.619
SIGMA(N-1) =  189.393
CHI-SQUARE (NORMAL) = 4.70474 DEGREE OF FREEDOM = 3
CHI-SOUARE (EXFONENTIAL) = .214785 DEGREE OF FREEDOM = 3
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COMMON B(140},C(350) ,CODE (140),KP1,MPL, N, K, X, NGET, NLET NET NTYPE,
#NP1,KC,NC1, INDEXG, INDEXL, INDEXE, NFLAG,BASICS,OPTSOL , SUM NOPT
[NTEGER CODE,¥B,BASICS,OPTSOL
DIMENSION A(140,350) AB(3S0)
REAL*4 TITLE(ZMH
50 READ(1,10,END=Z0001TITLE
10 FORMAT (Z0A4}
WRITE(S, ISITITLE
15 FORMAT (1", 20R4,/71)
READ(1,20)4,¥,NLET,NGET  NET,NTYPE
20 FORMAT(415)
08 23 I=t,\M
READ (1, 300CODELT)  BLL)
30 FORMAT(IL,1X,FS.2)
READ(1,29} (8 {0}, d=1,8)
29 FORMAT(B(FL.0, 1¥}}
25 CONTINUE
READ(1 493 (T1d},d=1,K)
49 FORMAT (BFZ.0)
WRITE(S, 40
40 FORMAT(SX, THE ORIGINAL OF THE CQEFFIEIENTb OF THE CONSTRAINTS !
15X, ‘CODE 0 == <OR= CONSTRAINT',/15X, 'CODE { ==} >OR= CONSTRAIN
uT’,/lSX,‘CGDE 2 ==} /= CONSTRRINT' /1)
WRITE(3,55!
55 EORMATC 1 CODE CONSTANT AfI,1) AtL,2) (R{I,3) A{L,4) R{3
¥ A(L,6) AL,V ACLLEY,A
00 45 I=1,M
WRITE(3,51)1,CODELD)  BLTD
51 FORMAT(I4,I14,F10.2}
WRITE{3,32) (ALL,d),d=1,K}
52 FORMAT( +' (151, 8F8.2,/(1a¥ gFB. 21}
45 CONTINUE -
IFENTYPE.NE.O) GOTD 33
WRITE (3,34}
34 FORMAT(//5%, THE COEFFICIENTS IN THE DRIGINAL OBJECTIVE FUNCTION
# T0 BE MINIMIZED ARE : *,/
60TO 37
33 WRITE(3,38)
38 FORMAT(//5X, 'THE COEFFICIENTS IN THE ORIGINAL OBJECTIVE FUNCTION
¥ T0 BE HAXIMIZED ARE : '/} ‘
37 WRITE(3,391{C{dY,0=1,K)
39 FORMAT (14X ,BF8.2/14K,8F8. 2
READ(1,20) NOPT
150 CALL SSARTV{A,XR)
IF {IFLAG.ER. 1} GOTD S0
BASICS=0
OFTSOL=0
WRITELS, 160
160 FORMAT(//}
CALL SIMPLX(A,XE)
IF\LFLAG EQ. 1. OR.HFLAE,E
(NTYPE.EG.1} &OTD 220
SﬁH=-SUM

Ed.2) GOTD &

4
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220 WRITE(3,230)5UN
230
#Fi2.2)
GOTD S0
2000 STO0P
END

SUBRQUTINE SSARTY (R, NBI

COMMON B(140),C(330)  LODE(LAD) KPE,HP1 N, K\ M NBET,NLET, NET NTYPE,

#NP{ NC,NC1, INDEXG, INDEXL , INDEXE NFLAG, BASICS, DPTSOL , SUM, NOPT
INTEGER COGE,XB,BASICS,OPTSOL
DINENSION A(140,350),XB(350),ARTV (280)

C INITIALIZE VARIABLES
IFLAG=0
1821
KP=K+t
HPL=N+L
N=K+2%NGETNLET+NET
NPL=N+1
NC=K+NGET+
NCL=NC+NLET
INDEXG=K+
INDEXL=K+NGET+1
INDEXE=K4NBET#HLET+
B0 69 1=1,MP1
D0 69 J=KPL,NPL

89 &(1,31=0,

150 D0 5 1=1,K

5 AL NPLY=8(D)
B0 4 1=1,§°
IF (CODE(1).EQ.0) 6OTO &
If (CODE{1).EQ.1} BOTO &
ARTV(IAY=T
IA=14+1
YBU11=INDEYE
A(I, INDEXE) =t
INDEXE=INDEYE+1
GOTO 4

8 1B(1}=TNDEYE
ARTY(1A)=1
IA=1A+1
INDEXE=INDEE +1
AT, INDEXBI =1,
INDEXG=INDEXG+
5070 4

& ¥B{I1=INDEXL
AUT, INDEXL)=t.
INDEXL=THDEAL +1

& CONTINUE

C CHECK FOR CORRECT DATA
IF (INDEXG.NE.NCI BOTD 100
IF (INDEXL.NE.NCL) GOTO 110
IF {INDEXE.NE.NPL) BOTD 120
GOTD 151

FORMAT (10X, "OFTIMAL VALUE OF THE ORIGINAL OBJECTIVE FUNCTION 187,

208



PAEE

167:
108:
109:
110s
i
112
113:
ISEH
115:
ISLH
1th
118;
119
120s
121:
122:
Vi
124
125:
126:
127
128:
129
130:
131:
132
1332
134:
135
1363
13
138:
139:
1403
141;
142:
143:
144,
145;
146:
147:
148:
149;
150:
151:
152:
183
154:
155:
156:
157:
138:
15%:

3

100 WRITE(3, 101}

101 FORMAT(///' . NUMBER OF »OR= CONSTRRINTS DOES NOT MATCH VALUE RERD I

< EN')
IFLAG=1
RETURN
L0 WRITE(3, 110 §

{11 FORMAT(///° NUMBER OF <OR= CONSTRRINTS DOES NOT MATCH VALUE READ I

')
IFLAG=1
RETURN
120 WRITE3,121) «

121 FORMAT(///' NUMBER OF = CONSTRAINTS DDES NOT MATCH VALUE READ IN")

IFLAG=L
RETURN

C CHECK FOR MAXINIZATION

151 CONTINUE
IF (NTYPE.EQ.0) GOTO 12
00 0 =1,k

50 AUNPL, D) =-CLI)
50TE 50

12 00 55 d=1,K

55 RUPL,J)=CLd)

50 D0 &1 J=KPL,NFL
ALHEL, =0,

81 CUI=0,
B0 62 J=1,K

82 CLI)=-A{NPL,J)
DO 63 J=NCisN

83 Cll)=-10.E2
IF (NGET+NET.EQ. 0} RETURN
Ih=14-1
KPGTE=K+NGET
D0 &4 J=1,KPETE
SUN=0.
D0 65 I=1,14
IARTY=ARTV (1}

45 SUN=SUN+A (TARTY,d)

b4 AUNPL,J)=R(HPY, ) 10, EZRSUN
SUt=0,
00 46 1=1,14
IARTV=ARTV (1}

b4 SUN=SUN+A(TARTV,NP1)
ALNPL,NPL)=RIKPL, P1)-10, E2¢5UN
RETURN -
END
SUBROUTINE SINPLX (A, X8)

CONMON B(1401,C{350) ,CODE(140) ,KP1,KP1, N, K, N, NGET NLET NET ,NTYPE,

#NFL,NC,NC 1, INDEXG, INDEXL, INDEXE  NFLAG, BASICS , OPTSOL, SUM, NDPT
INTEGER CODE,¥B,BASICS,0PTSOL
DIMENSION A(40,350),4B(350)
NFLAG=0
100 BASICS=BASICSH
IF (NOPT.EQ. 0} 6OTG 200

209



210

PABE 4
* N

140: 105 WRITE(3,104) BASICS
161: 104 FORMAT(SX, BASICS SOLUTION * 14,7

142: DO 110.1=1,H

163: 110 WRITE{3,108)1,XB(11,ALT,NP1)

164: 106 FORMAT(TX, XB(',13,0= X(',I3,71=" FI2.2}

1652 SUK=0.

1661 00 111 I=1,H

167: 111 SUM=SUMCIXBLI))I#ALT,NPL)
1481 WRITE{3,130)5UN0

169: 130 FORMAT(/7YX, 'CURRENT VALUE OF THE OBJECTIVE FUNCTION IS',E18.8//)
170 IF (OPTSOL.E.1} GOTO 920
171 200 NEG=0

172: GNEB=0.
173: D0 21 J=1,N :

174 IF (A (NP1, J) .6E.BNEG) BOTO 21

1751 “GNEG=R(HP1, )

1761 NEG=J

{77: 2t CONTINGE

178: IF (NEG.EQ.0) BOTO %00 3
179: 400 SPR=10.E10

180z D0 410 I=t M

1813 IF (R{1,NEG) . LE. . 00001) BOTD 410
1823 TF¢ALT,NP1)/A (T, NEGT.BELSPR) GOTO 410
183: SPR=A{T,NPL) /AL, NEG)

1643 NGPR=1

185: 410 CONTINUE

1863 IF (SPR.LE. 10.ES} GOTO 510

187:  WRITE{3,420)

188: 420 FORMAT(/#/' OBJECTIVE FUNCTION IS WOT BOUMDED BY CONSTRAINTS')
18%: NFLAG=!

190: RETURN

191 310 PELE=A{NSPR,NEG)

192: D0 500 J=1,NP1

193: 500 A(NSPR,J)=AINSPR,JI/PELE
194: XBNSPR)=NEG

193: 400 DO &10 I=1,MPt

1961 IF(1.EQ.NGPR} GOTO 610
197: HOLD=R{1,NEE}

198: DO 620 J=1,NP{

199: 420 ALL,J1=A{1,Jd)-HOLD*A(NSPR,J)
200y 410 CONTINUE

201 6070 100

202y 500 OPTSOL=1

203: IF(NOPT.EG.1} GOTO 920
204: 6070 105

205: 920 00 930 I=1,H

206: [F{XBLIY.LT.NCL) GOTO 930
207 IF{R{T,NP1}.LE.O) 6OTO 930
2081 HRITE(3,940)

209 940 FORMATL//{" & FEASIBLE SOLUTION DDES NOT EXISTN)
210: NFLAG=2

211 RETURM

212: 930 CONTINUE



211

PRBE S
t
213 WRITE(3,930}
© 24y 950 FORMAT(10¥, THE LAST BASIC FEASIBLE SOLUTION IS OPTINMAL')
2143 RETURN ’
Z16: END
UNIH VA

' Y — faci, Sl '
TUsunsnmaaia L aa 581wl 11T soufom Witk uauzaug el idy 349 2aueiy
uaeAfwslaiiy 139 faws  galmandaanis T8 s suuagmaia uauYeYE LR ER LAY
ol ' ° g C) 2/ 4
Al sunnantian’mun daensansem lifasnnsuisunn  DIMENSTON  URY  coMMON

°lu MAIN PROGRAM UWRE  SUB-PROGRAM SSARTV LS SIMPLEX



° d' d' o v v a
ANFBUN mmzﬁmtjﬂﬁm FUALUIIUNUNTITARA

N1AKUIN o

BASIC SOLJTION 64
e T X X L85 - 32 10% Ve £l
X B( 2)-X(131)= 283655410
X B( =X (138 7= 346966400
X B{ 4) =X(139)= 233157.00
—XBt B I=X(L40)F 2135264500
XB( 6)=X(l4l)= 38001 2.00
£ XBl{  7V=XT11%2)= 332800.00
XB{ 8)=xX(143)= 315185400
%Wt T9I=CI144 )= T 368856, 00
XB( L0)=X(145)= 3)5105.,00
—XBU ITI)=X(1%46)= 295957, 00
XB( 12¥=X(147)= 39876 1.00
e omER XBU 131 =X(I4B)= 312000.00
XB( 14)=X(149)= 312000.00
XBU 15 =X (1501 //A85872.00 i
XB8{ 16)=X{151)= 307210.00
XBU 173152127 305798, 00 =
XBt 18)=%TL53)= 390000.00
T XBUE 19T UAAAIE | 2TR09%E. U0
X8l 20)=X11V59)= 212754.0)
XB( 211 =XA1506)= "7 263445.00
X8l 221 #X 5T )= 223839.0)
XB( 23)=X(Y58)=7"223589,00
XB( 24)=X{1591)= 273518.0)
SR T L B . % 8 R0 123800200
XB( 26)=X{16l)= 128800.00
XBl 27)=X(1862)= 155947.00
XB( 2B)=X{163)= 121828, 00
XB{ 29)=X{(164)= 119821.,00
XBl 30)=X(165)= 148262.02
= XBU 3 [/l oor= 252000, 00
XBl 32)=X(167)= 252000.00
XBU 33V =X 1168 =" 3029371390
XB{ 34)=X(169)= 245511400
XBO35)yEX(17D)= 239211.00
XBl 36)=X(171)= 308305.00
e G 3 TR R L e A 2256800.,0)
XB( 38)=X(1L73)= 20869 4400
X84 3913X (I 74)= 265272:00
X8( 40)=X{175)= 21492 2. 00
XBl 41)=X(176)= 213699. 00
XB( 42)=X(177)= 261022.00
XBlU F3)1=X{178)= 235200.00
XB{ 44)=X(173)= 230359, 00
XBl %5)=X{18))= 275699.0)
XBl %6)=X{181)= 227852.0)
XBt w7 =X(182)= 223837.00
X3( 48)=X(183)= 281655400
3 XBU 49 =X(18471= 18785 .00
XB( 50)=X(185)= 188131.00
XB( 51)=X(186)=" 234156.00
XB( 52)=X{187)= 18809 6,00



213

11873 00

XB( 53)=X(183)= 188501,00
: XB{ 54)=X{189)= 234252.00
TR IR . €0 . § (R 0 [ G ) g9 I8 s 283800,020
XBl 56)=X(191l)= 283431. 00
S TXBUST)I=X 192 )= 344825.0) 3
XB8{ 58)=X(193)= 281520.00
XBOC 59 =X(194)=""276535.00
XBl 60y=X(195)= 351552.00
T XBU 61V =X(1960= 283800.00
XBl 62)=X(1L97)= 282894.9)
XBU 63)=X1{198)=  34%8%7.00 AR
XB( 64)=X(199)= 280087.,00
””” o kB T abFEXIZOD )= T 217101 00 o s o
XB( 66)=X(201)= 351324.00
RN O L SR A R Gl A 195000.00
XB( 68)=X(203)= 195626,00
P TXBUT69)=X(204)= 239411.00 e o
XB( 70)=X{205)= 194665.00
TXBUT7I)EX(208 )57/ /1195956, 80 R o
XB( 72)=X{Z20¥L])= 242204, 00
XB({ 73)V=X{ L= oo 6 P
XBl T74)=X{(  2)= 49144.73
TXBE ISV A)E T R8I, 94 L Js
XB( 76)=X{ &)= 4964 3,00
TTXBOTTITI=EXA BAYE I526%s 0 -
X8( 78)=X(/ /6)= 3598 8 00
IR | | A 1) R 3)= 17615.00 TR,
XB( 380)=X{ /9)= 47344,00
XBU 81)=X1 100=" 27695, 00
XB{ 82i=X {7 )= 3684 3,00
XB({ 33V=X{"1=20= 1 7239,.0)
XB( 34)= 5= 59274400
T, KB e 128,00
XB{ 36)=X{ 15)= 4730.00
XBlU BT)=R(—tT =" 6202.00
XB{ 38)=X({ 21)= 29055400
AB( 89) 7( 19)= 1570 3,00
XB( 90) = 20)= 14046, 00
*”—““—“““XBF“?lr*X('831?“——”T?027“Uu
XBl 92)=xXA4 22)= 2961.00
XBU  93)=X{23)= 3211.00
XB( 94)=X( 24%)= 998 2.00
XBUFgSI =X Uagn)= "% 0,0 E
XB( 26)=X{ 27)= 50563.00
BRI ENEERIGHR T o et v ) OF B £ BT (17 0 758 | ¢ B ’
XB{ 98)=X{ 29)= 8979.00
XBU99)y=X{ 30)= 12738500
XBl 100)=X( 32)= = 0,00
XBl1OL)=X( 33)="12063.,00
XBU102)=XH{ 34 )= 65489, 00
XB{TIO037=X{"35)= 12789500
XB({104)=X{ 36)= 6695,00
XBU10S)=X( 38)= ~18106,00 T o
XB(106)=X{ 39)= 13228,00
XB{I07)=X{ 40)=



214

NS s1°662 = J2X3
! 00*c016298 SI NNIIONOH IATLIIICE0 WNIAIYC 3L 40 SCI¥A AYWIL40 . -
IYWILdO ST NOILNINS 3181SY3d JISYE ISV 2Kl

col e SECE ISSIEE CO R () R SI _NOILINDS 3AILI3080 ZHL 40 307V A INJEUND

o, SRR W RO xS AR v 3 M £ 9 SRR ) S e ¢ ST L SRR
02 TEY =( 1L ) X=(H€1)8X
cocqeel =(C) )X=(£fT)EX
i 0C°684¢S =(€9 )X=(Z€T)EX
T e et o e et L TR T RS R e . s s R R R L L
cc*ocve =( 69 )X=(0€1)8X
i TEE B P e e a g o et SERONEE (R ) X=(6ZTM8X. - -
Cco° e T2 =(%9, ) X=(821)8X
CO°E06E S(¢e ) X=47 2118 X
CO*9G6 =(Z9 )X=1(9CT)8X
.... cotge6ls ={09 )X=(c2T}gX p it
cc*e9eL =(6G ) x=(¥21)EX
Gl iiosmge L S(898 JX=(€21)9X . -
co*s 26t =(/& )X=(Z2¢21)8X
ces69ge =06 ] X=(17T)6X
co*8eol =(%S )X=(C21)EX
CC6 6% =(Chr ) X=(61T)OX .
CoO*% 06 =(26 )Xx=(811)EX
P De i A £0°% 807 201 Jx=t711)ax ...
CC°69¢€ =(Cs )X=(9 1T)8X
. - co2ehil =6y Y X=(61118X
ce°svedl =(8% )IX=(%11)6X
e 0 s U ie i dainldy YxEiRlLet. - o
co*geel =(9% ) X=(2111)8X
pO°TOEEY. .o =Sy JX={IREIOX . .
CC°*1%8% =(%% )IX=(0CTT116X
[tk W T =( 7% Yx=th01 19X
CC°TIO0TET =(1% )x=(80T)8X
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nNARUIN Q

% < al e
ﬂ1ﬁﬂUWLMN13ﬁquﬂﬁ1H$Uﬂ1uUUﬂ1$NﬂUMN1HQ1U

B0 ti= XU 1i= Z.4%
IEL 2= X 33= GO0
Bl 3= X W= 4. 00
£B( d4i= [i100)= 19,80
KB{ §i= Xiiddi= .00
IEL 8i= J{1&9)= 0,04
gl 7= il98l= .0
iB{ Bi= X(226)= 3.27
160 %= X{2534)= &.00
kB0 10)= X{287)= 4,00
il 1= X{318)= §.0¢
KB 12i= J{331)= 17.60
iB{ t31= X{ 99)= 1 20,00
IB{ t41= X{3%3)= 020

fBi 151= 1(334)= - 20,00
kB¢ tei= X(333)= 20.00
1B 171=  X(336)= 26,00
KB( 1H)= ¥{337)= 26,00
KB{ 191= X(338}= 26,00
fB( 20i= ¥(339)= 20,06
1B( 211= X{340)= 20,00

B( 22)= Xi341)= 20,00
YEi 23i= 1(3421= 20,00

XB( 24i=  Y(343)= 20,96

XB( 25i= X{344)= 20,00

XB{ 26)= X(345i= 20,00 ik

Bt 270= ¥{34a)= 20,00 i g
XB( 28i= 1i347i= 16.73

¥B{ 29)= X(348)= 20,00 :

YB{ 30)= K(349)= 26,06

YB( 31)= X{330)= 26,00 !

KB{ 321= £{381)= 20.0¢
1B( 331= X{332i= 20.00
TB( 34i= X(333)= 20,00
1B( 35)= Xi354)= 20,00
KB 361=  X{358)= 20,00

KBt 371= {{354}= 20,00
KB{ 381= X{357)= 20,00
iBi 391= Xi338)= 20,00
KB{ 401= X{359)= 26,00
iB{ 4ii= {i3a0)= 20,00

{ 42}= K{3&li= 20,00

{ §3i= {{3e3)= 20,94
(B{ 44)=  R{363) 20,90
IB{ %)= {i3 20.00
Lhi 4gi= 20,08
fB( 7= ({358 26.90

CURRENT VALUE OF THE OBJECTIVE FUNCTION IE  -0.957:82000E+03

THUE 1 38T SEotm SrAnTE
tHE LRSY BHOIC reBoiE

STTeA  Lf D D TLC AD 9=t in
OPTINAL VRLUE OF THE OR g 7
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sapuantmns z1doans=naw

Price List for Asbestos Cement Products

nyz1daq aaug\‘ Roman Tiles

FuNIsAUAT LU UL saA1  List Price
nn. ¥l wns v Bua
Description Size - Kgs. [Uncoloured Red ° Green
nrz1osraug 50 x 120 cm. 6.0 32.50 45,00 45.00
(2110120) (2113130) (2115130) .
Roman Tile 50 x 150 cm. 7.5 40.90 56.80 - 56.80
(2110150) (2113160) | (2115160)

Wnr&ﬁ'wxf’unw:xﬁmaaad Hand-mould Fittings for Roman Tifes

. . ¥aa1  List Price
Taun1sANAT S wun HU.
nn. -
Description Size Kgs g ot s
ki he. €5+ luncoloured Red Green
aroussiRoug 10715°20° 50 x 45 cm. 2.0 20.25 27.75 27.75
Close Fitting Angle Ridge (2150001) (2153011) | (2155011)
nsoulTurADNY #auu 57 x 29 cm. 2.0 | 20.25 21.75 27.75
Two Piece Adjustable Rildge - (2150002) |(2153012) (2155012)
#2a1457 x 27 cm. 270 120,25 27.75 27.9%
ATOURE L SROUE faun 30 x 78 em. | 2.9 20.25 : 27.75 27.75%
Hip Ridge - (2150003) (2153013) (2155013)
#a1428 x 78 cm. 239 2G.25 27,25 27575
durlhaous weqnduldesn 50 x 20 x 10 em. | 1.2 .| 20.25 27.75 27.25
L}_ (2150004) (2153014) (2155014)
Apron Flange PYRE LYt T T W AV IR ] A : ?
A5 DULRQUVAUADUR 50 x 20 x 10 cm. }.3 20.25 27.15 21715
Eave Ridge (2150005) (2153015) (2155015)
VRIU L UR srun s AT o unendimila 1 TuANAMNONNIAS 3NN THAR Tdsndouna IUdsuSonnow

Items with asterisks are non-standard products. Please inquire ScC.

#2 LAYl AuAosadun

Numbers in parentheses are product codes.

AR LU T 1 A AR 4soui Ts 43U wazsaAforatUduuuasia

All prices quoted are for delivery ex-factory and are subject to changes
without notice.

wg. : 13uld 18 asngiAu 2526 SCC : Effective July '18;‘.983.'
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nss \d'aqamjnaamﬁn Small Corrugated Sheets

. vam1 List Price
TIUNITANAN wUA HY.
Description Size Kgs. ¥12 s L8u2
Uncoloured Red Green
ny=10osgnyinaoutdn 54x120 cm. 53 29.50 33.50 39.50
Small Corrugated Sheet (2120120) (2123130) (2125130)
54x150 ' em. 6.6 36.70 49,60 49.60
(2120150) (2123160)- [ (2125160)
QUnsudmsunsz i Jasgnyinaouiin  Hand-Mould Fittings for Small Corrugated Sheet
s1un1sAuAn U WU . i oo
Description Size Kgs. ¥12 waa \8u2
Uncoloured Red Green
AsousmaoutAn 10°15°20° 54x50  cm. 2.0 20.25 27.75 27.75
Close Fitting Angle Ridgie (2150021) (2153031) (2155031)
AsUUTUNHROULEAN, ffau 54x29 cm. 1.3 20.25 2775 21515
Two-Piece Adjustable sfvatq 54x28  em. (2150022) (2153032) (2155032)
Ridge
ATOURZ L BRIWLEAN ¥ 16%20: e 1.3 20.25 27.75 2775
Hip Ridge (2150023) (2153033) (2155033)
ATOUATIIINANE MTURZ LY * 11x77  cm. 1.0 20.25 Z7.75 27.75
Hip Ridge Cover e (2150026) (2153036) (2155036).
Yudaaoutdn usandiuuegan 20.25 Sy L 27.75
o 373
Apron Flange uasanwaaluehy - 20xi0 cm. (2150024) (2153034) | (2155034)
ATOULRIUMINRDUL AN ' *  15x15x54 cam. 1.5 20.25 G 3y My 1. 27.75
Eave Ridge : (2150025) (2153035) (2155035)
* gnvinrowi Bndanuaan + 54x120 cm. | 5.3 54.75 73.25 73.25
Eave Sheet (2150017) (2153027) (2155027)
YHULVR sauna sratafosmnuaonfimilTiduiuatuonsnasguna suas Wradouna Wdsuivnnou
Items with asterisks are non-standard products. Please inquire SCC.
M 1aelu24 8o sviddunn
Numbers in parentheses ar;‘product codes. _ =
safmisvend i usaaduadsoudi s 1w wazsaaaidanaudouadasia
All prices quoted are for delivery ex-factory and are subject to changes
without notice.
we o (Fud 18 nyngaan 2526

scc Effective July 18,1983
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nrzi0osgminaoulvy Large Corrugated Sheet

raun1shunn vuIn uu. | vamq List Price
Description Size 225 < Feng sUicoltires
ne 100 1gnyinRou Ty * 102x120x0.6 cm. |15.7 100.00
Large Corrugated Sheet : (2130120)
: * 102x150x0.6 em. [19.7 | 126.00
: (2130150)
* 102x180x0.6 cm. | 23.6 151.00
(2130180)
* 102x240x0.6 cm. |31.5 199.00
(2130240)

Unsud msunse 10oagniinrouly  Hand-Mould fittings for Large Corrugated Sheets

FIUnNA AR wnn W r1m1 List Price
Description Size 2;5 ¥17  Uncoloured
aroumRouivy  10°15°20° * 102x45  cm. 4.5 . 46,00
Close Fitting Angle Ridge (2150041)
nyowfuugnyinaou vy fauu 1+ 28x107 cm. 4.0 46.00
Two-Piece Adjustable Ridge " _ (2150042)
LELER * 222x107  cm. 4.0 46.00 -
ﬂudﬂnau'tm_; wqanJ‘wNuﬂ * 10x15x120 cm. 2.7 46.00 -
Apron Flange  %481n¥31lWdAv (2150044)
'7°U‘“*‘”4“9°“1“é * 20x20x102  cm. 4.8 © 46.00
Beve:Ridge (2150045)
‘N"IU{WO runrhtainfoomnunandimmils n‘Iuﬁ\m'wanmm:wmmﬂn TWradounauUdauidnnon

Items with asterisks are non-standard products. Please inquire SCC.
MRy lua L FUfo TYR2uRA :

Numbers in parentheses are product codes.
& Wik & 4
ﬂmnamnﬁtﬂuﬂmﬁummuaw’h744'..4 ua:mmﬁmmdﬁ'wuﬂmlm

All prices quoted are for delivery ex-factory and are subject to changes

without notice.

(#uld 18 nsngaAn 2526 SCC : Effective July 18, 1983.
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Fauni sAuAa Sivia . samq List Price
Description Size nn. w17 Uncoloured
g Kgs. y
nrx 180.aunu Fou _120x120x0.4 cm. 10.1 56.00
Flat Sheet (2140120)
120x240x0.4 cm. 20.3 109.00
(2140240)
120x240x0.6 cm. 30.5 158.50
(2140260)
120x240x0.8 cm. 40.7 - 205.00
(2140280)
w'wm'qy runarfiruafosmausendinils (fufusiuonaanrgunaseln Wrsdounu Wl idhnon

Items with asterisks are non-standard products. Please inquire SCC.

¥ trelua 11 Fufosaduna

Numbers in.parentheses are product codes.

» o AN % ' 5 -
ranfamndidusiatfunidsoulii s ureraaadonaudouudasla

All prices quoted are for delivery ex-factory and aie subject to charges

without notice.

we o 1fuld 16 Aawaan 2525

SCC : Effective August 16, 1982
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Items with asterisks are non-standard products. Please inquire SCC.

3 v G <o
sIa vt idusiAtAunid soufise4qu uazyanrdonawSouwlasls

All prices quoted are for delivery ex-

without notice.

wd . ufad

11

NRNAN

2525

scc

Effective October 11, 1982,

factory and are subject to changes

SAUNAFAuAn o s1m1 List Price
ot nn. -
Description LB y1113 tu&iaa (%% w3y
res. Incoloured| Clear Yellow Green Blue
uulul.‘.’uu 120 x 100 cm. ak 230.00 230.00 230.00 230.00 230.00
Flat Sheet (2340210) |(2340211) [(2344220) (2345230) | (23462403
AouR 50 x 120 cm. 1.2 | 130.00 130.00 | 130.00 |. 130.00 130.00
Roman tile type sheet (2310120) |(2310121) [(2314120) (2315120) | (2316120)
50 x 150 cm. 1,51 165.00 165.00 165.00 165.00 165.00
(2310150) |(2310151) [(2314150) (2315150) [(2316150)
* 50 x 180 cm., 1.8} 200.00 200.00 200.00 200.00 200.00
(2310180) [(2310181) {(2314180) (2315180) [(2316180)
anynaoutdn o 54 x 150 cm. 1.6 175.00 175.00 175.00 175.00 175.00
Small Corrugated Sheet (2320150) [(2320151) [(2324150) (2325150) | (2326150)
54 x 120 cm. 1.3 ] 145.00 145,00 145.00 145.00 145,00
(2320120) ((2320121) |(2324120) (2325120) | (2326120)
an‘dnaah'lmj *100 x 120 cm. 5.5 275.00 275.00 275.00 275.00 | 275,00 :
Large Corrugated Sheet (2330120) ((2330121) |(2334120) (2335120) | (2336120)
*¥100 x 150 cm. 3.1 | 340.00 340.00 340.00 340.00 340,00
(2330150) ((2330151) {(2334150) (2335150) }(2336150) _
*¥100 x 180 cm. [ 3.7 | 400.00 | 400.00 400.00 400.00 400,00
(2330180) [(2330181) (2334180) 1(2335180) {¢2336180) -
£
vauinén, 60 x 120 cm. 1.3 | 145.00 145.00 145.00 145,00 145.00' -
Louver sReet : (2350161) (2350162) [(2354162) (2355163) {(2356164)
UL srunarfiria Afo v unondimils wudumuonuaassau TWsndouniulUdeuivhnou



2un1idniain  Miscellaneous Products
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f1hn1:§u§5 YUl sWa%unn uu., $2A%. List Prices '
R T 3 nn. ¥12 : (8 (8:11%]
HescEiption Sxze fode Kgs. Uncoloured Red Green
nyx18osvrninga *  40x120 cm. 2150061 4.8 49,00
Vanetian Louver Sheet
nsz10asuruLnnfin Ay 60x120 cm. 2150108 6.6 71.00
Special Venetian
Louver Sheet
nv=1foer1s * 84x500 cm. | 2150062 | 95.0 800.00
Car Port Unit {uuutna )
98x500.cm. 2150067 | 82.0 700.00
(uuulun) :
* 98x400 cm. 2150077 | 65.6 550.00
* 98x380 cm. 2150068 62.3 $30.00
* 98x300 cm. 2150078 49,2 430.00
AroududnnyztJoesas * 40x98 cm. 2150054 9.7 100.00
Apron Flange
nsouduns = 10o1s14 * 8,4x120 cm. 2150050 5.0 53.00
Cover For gpron Flange
asouunns=10aasis *40x40x98 cm. 2150051 | 13.6 130.00
Closed Fitting Angle.-
Ridges
ny =1 Joeunds 12x60 cm, | 2150063 | 1.3 13.50
Solar Screen
wnsoensz1osvtuindn - 2150064 0:2 5.25
Spacer Block for
Venetian Sheet
" Onds *24x24x120 cm. 4.4 47.00 61.75 -] 61.75
Corner Piece (2150007) (2153017) |(2155017
AvoUAINMIY 210-f *21y  15°17°20°25°30° 1.9 21.00 28.00 | 28.00
Three Corner (Y and T) f - (2150006) (2153016) [(2155016
funfm | 0.5 Kg. 2790555 0.5 60.00
Gumcrete™ 1.0 Kg. 2790556 | 1.0 100.00
: 5.0 Kg. 2790557 5.0 460.00

wngyivg

» Items with asterisks are non-standard products.

12 LAY Ty L RudAasddunn

Numbers in parentheses are product codes.

Please inquire SCC.

z & ST e e & -
FAnavuad L Jus 1A Auni1danoun Ty 131y wazs1Afion atvdsuudasia

All prices quoted are for delivery ex-factory and are subject to changes

wihtout notice.

VSl 10

tawapu 2525

SE€C

Effective April 10, 1982.

Sy -~ “ .
runishiriitaTosmnunondumila iduiuaiuonuins saunsudn - TusadounaulUdsusennou
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raun1sAuna Ty sYARuAA ! . iy r'tmmur‘f-:.\d‘
Description Size Code Kgs. Unit List Prices

nreiGodsou 2ub 84x150 ecm. 2150069 |24.8 | “M 250..00
AC Corrugate 244 84x240 cm. 2150070 | 39.7 " u00.00

; 84x300 cm. 2150071 [49.6 " 500.00
nreiUoenou 280 94x150 cm. 2150073 | 24.8 " 250,00
AC Corrugate 280 94x240 cm. 2150074 39.7 " 400 .00

94x300 cm. 2150075 | 49.6 " 500.00

nyouThmAs 15.5x120x0.8 cm. 2150072 5.06 [ u 53.00
AC Cap :
*TReduan  Table 2150101 8.3 M 260.00
*1n138u1n Stool 2150102 " 155.00
*Amudsninse10oe  ASBESTOS CEMENT ROOFING PAINT

413 White 2790100 4.00 | ny=das 250.00

(ufas Yellow 2790101 4.00 " -250.00

wma Brown 2790102 4.00| 250.00

uns Red 2790103 4.00| 250.00

i Orange 2790104 | 4.00| 250.00

18ua Green 2790105 4.00| v 250.00

tBuaing Olive-Green 2790106 4.00f v 250.00

udn Terra-Cotta 2790107 400 n 250.00

vh Light-Blue 2790108 | 4.00| 250.00

tm Grey 2790109 4.00f " 250.00
*ﬁd"ms"w'hmu'Luun:muuanaﬂms-
INTERIOR AND EXTERIOR EMULSION PAINTS

Zoowlan Off White 2790150 4.0 pr=los 250.00

AuunTuify Magnolia 2790151 4.0 L 250.00

Flaanlsy Wild hice 2790152 4.0 | v 250.00

Maiaorian Silver Mist 2790153 4.0 | v 250.00

fondinry Ash Gray 2790154 4.0 | ™ 250.00 .

U LY

BT A '
rﬁunﬁrdﬁqln?nawmﬂunnndunu}qLﬁuﬁunnuanuﬂnrgwunﬁruAE WradouniwIWwHPnnow

Items with asterisks are non-standard products.

Please inquire SCC.

z P *r o of g
FAININadidurin fumdauauiitreeiu waszvarifon s Uduuudasls

All prices quoted are for delivery ex-factory and are subject to changes

without notice.
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U1 FAuAT u1n sWAZunn Hu. sam
Description Size Code nn. List Price
Kgs.
nv=(fosgndnaonlming  R232 * 83x251.5 , cm. 2150140 | 27.0 273.00
Large Corrugated Curved Sheet (wuutna)
nr:;dh4anﬂnnau1w@iﬁ§ * 85}226 cm. 2150151 24.3 246 .00
Large Corrugated Curved Sheet (uuulus ) s
nr=1osuvuidan * 102.5x220 cm. 2150145 28.9 292.00
Large Corrugated Curved Sheet
QUHG‘!&:&’WT‘UI’I?:\GKH Accessories
FIUN T ANAN Bl sARuUAY uu . CFm
% nn. o iy
Description Size Code Kn List Price
gs. :
A&nundua 12" (30 cm.) 2550501 0.08 #1728
Hook Bolt 16" (40 cm.) 2550502 0.10 . 2.25
Adnunduvadauaucnin 9" (23 cm.) 2550511 0.06 2.25
Screw Bolt for Louver Sheet 10" (25 cm.) 2550512 0.07 2.50
vodnd msugnyinaouL an 6" (15 cm.) 2520521 '0.04 Ts33uviutos
Ciip for Small corrugated Sheet 8" (20 cm.) 2520522 0.05 1-25 A-“
vodnd msuaoug 6" (15 cm.) 2510531 0.06 | ¥s33ruwruias
Clip for Roman Tile 8" (20 cm.) 2510532 0.07 1.25
10" (25 cm.) 2510533 0.10 1.50
n=yiniul 2.5% (6.25 cm.) 2550541 0.02 1.00
Coach Screw 3.0" (7.50 cm.) 2550542 0.02 2,25
4.0" (10.0 cm.) 2550543 0.03 1.50

A X b O o & -~
sra1navad L JUs 1AM ZUA1AINOUTI TS 4411 uazs1Afio1aUduuudasln

All prices quoted are for delivery ex-factory and are subject to changes

without notice.

wed ¢ Fuld 10 twwawu 2525

SCC : Effective April 10, 1982.



AARUIN §)

Qnmigdsefan vssal 2527

i
- o -
Jun/iAasuy s Quii/ thRau
Hiawn tAsu Huaun = tAsu
21N v I Ty
1 2/01 g/at 27 2foY 8/07 .
2 s/o1 1s/01 28 s/o7 15/07
‘unsAy : asnnIAy
3 1s6/01 22/01 29 16/07 22/07
a 23/01 29/01 30 23/07 2s/07
W x
| |
! {
5 30/01 s/o2 - 31 30/07 s/os
6 s/o2 12/02 . : 32 s/os8 12/08
7 13/02 19/02 Lo b 33 - 13/08 19/08 ¥ aanmi
8 20/02 26/02 W =a 20/08 26/08
i
' i :
9 27/02 a/o3 M ~3s 27/08 2/02
10 s/03 11/03 38 3/o9 a/0s
1:1 12/03 18/03 fiunAy 37 10/0s 16/08 S Augagy
12 1g/03 25/03. 38 17/02 23/09
13 2s/03 1/04 39 2a/0s 30/09
14 2/04 g8/oa 2 a0 1/10 7/10
15 s/oa 1s/04a _ 41 8/10 1al10 | g
LusIgu | |’An v
18 16/04 22/04a a2 1s/10 21/10 {
17 23/04 2s/04a - 43 22/10 28/10 J
18 30/04 s/0s 44 2g/10 af11
19 7/05 13/05 : as s/11 11/11
NgEAAY NRAInYU
20 1a/a0s 20/05 a6 12/11 18 /11 ‘
21 21/0s 27/o0s a7 18/11 2s5/11
22 28/0s 3/086 48 26/11 2/12
23 sfos 10/08 43 3/12 g/12
24 11/08 17/06 founau 50 10/12 16/12 Su31An
2s 18/a6 za/o0s6 51 tz2f12 23/12
2s 2s5/as 1/07 | 52 2a/f12 30/12
! ;
! {

usupszunigduazsigeiu

1 aaﬂﬁu 2528

.
Fuvudssyn
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Tt 5 Husnad mAdN1sURTHARUZE N1 SHEN ST HAR I wHD 91 3RUKA
\ b1 P '
unadtinliug2  lunaawuan § HRUEAND 93 IERS LABAZAIN I MEANSERINA1D - Taslu
<% & i ¢ a o a v ¢ o Y
TALUEAINIDLIILANIENTHE NI TNINAINADINITNAANM  2150001(107) VMU

#. -yd.p < <
LWD Lﬂuummmngwaam*ﬁﬁnu’m\ﬁ TERT LDEA

G

v g o w ) : ] ¥ 5, L5
Ty niwusatiug nmnmmmnscﬁhmmmw'uh’aemsiqqzuuqLﬁuﬂuﬂau'lﬁ

. ‘ v ) "
(1) ﬁnmyjuuuu?mmmwﬁmmsN'?imnm“luaﬂﬂ Iwgusg Lavla Loy
v g ¥ @ 1 v LY
HARRO 2150001 (10°) ﬁqzﬂﬁ 5.1 HuuEAA IR 1AL W SR 1NEe IS RE AR 9
it MG aE ) a a 4 o o a«q 2 <
nazutuAMENaUL THuasdvnaimnanie W1 TNEINSRIEIBN 1928 UL AD T
° d o W dl 4 ‘
(2) antiausd 2524-5 yAn13nsU s e Huns BB IS vela Wtlaeda
v . ' : v g
UWAEMLIRALZA N ANTDUULHRAUAIUARE AT Balfnana

v

33,143.7617 U

STHERALNUMEI AL Suf

AtnwEue L Suuua T - -389.7373 u/Lfeu
ﬁaﬁﬂﬂamgmmmuwagmL?muuns'mn = 0.6906
ﬁﬁ'ﬁ'ﬂﬂamgmmmuwagmLﬁauqun'Iﬁuﬁ’ = 0.9741
1A mgmmmunagmﬁauﬁumu = 1.8007
ﬂqﬁﬂﬂamgmmmunagmﬁamwmu = 1.3149
1123128 AN ULUKAENL AEUWOHN AN = 1.6225
fiadyea MgnBULURAENL ADUIQUAEY = 0.9608
112 3u28 AN O ULURAENL ASUNTNY AN = 0.7145
fia¥ua wamauuunaau Aisud My = 0.9432
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v 4
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ﬁnw‘naqqgmauw Nﬂﬂﬂllﬂﬂﬂﬂﬂﬂﬂﬂ’lﬂu = 0.8189
o : <« o

ﬂawmmqmauw Nag]mmauﬁu'nﬂn = 0.7379

: [ P : & ' ' dl v (d. dlg-#
(3) MAMBEIN Fe0a 1funna Wze U BN S LnzEN (Tuune
v v : 4. '
a, B WRY ) MILMANNISUUUGBIAARBNON (Trial and Error) Ina IRAINR TN
o YV 4. 4‘ 4.
N8 JHBIZAIAINARIALARDY  (Residual Sum of Square) AMFANIL AIWARIALANDY
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o o ! ' P, e o 4 g
HRRINNNTATUIM (ANIARUIN A) 121 anasdnamimnissvgn A8 o = 0.25,
Cl ' o ¥ dl '
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dmsud w.e. 2527 fau
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seyAaUMMZINL T 24,533.9883 12U

ANt L Euuua T

-365.0374 2u/LADU

0.6919

1R 328 AN U HAANE M TL LABUNNS1AN =

12382840 AN BUUL KA AN T L ABUNNA LS - . 0.9745
ﬂaﬁﬂﬂaqqgmﬂuuu HAANE MY LABUNUAAN = 1.8012
12328 AN RUULRASNE MU LABUL By = 1.3147
123 2B NN ANTRHLLNAANE MU LADUNOEA AN = 1.6228
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