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s UL TIPLLE LANE AR
CRLLTD UL May BROUEED TO OBRTAIN PREDICTIONS T0
P LUMFANY 'S HALES ON THE INTERNATIONAL MERKET,

SLMPLE REGRESSION HAZ 45 THE OBJECTIVE OF THE
AMALYBLIE TO DETERMINE THE DEGREE OF RELATIONGHIF BETHEREN
THO VaRIABLES, FROM TH&T RELATIONSHIP THE DEPENDENT
VARTADLE CAN BE PREDICTED, MULTIFLE REGRESSTON I8 THE
EATENELON OF SIMPLE REGRESSION TO INCLUDE THE THNFLUENCE
OF MadY INDEPENDENT VARLABLES ON THE OMNE PEFENDENT
VakLaklLe,

THE DaTa USED IN THE DEVELUFMENT COMES FROM 0T AL
RECORDE OF & COMPANY.  THIS COMPANY HaS REQUESTED THI
UMIBERTON OF TT8 MaAME ANk WILL BE REFERRED TO THROUGHOUT
THIE PAPER &% THE COMPANYT.

THE EMPORLS STATE UNIVEREITY COMPUTER AND & FORTRAN
FULTIFLE RECRESHION PROGRAM WaS USBED REFEATEDLY WILTH
VaRYING THDPENDENT VARLABLE SELECTLION UNTIL SATISFAUTORY
EGUATIONG WERE PRODUCED.  FROWM THE MULTIPFLE REGRESSTON
EGUATIONS &N INTERNATIONAL FORECAST WeE EXTRAFOLATED .
ORE MUST REMEME THERE SHOULD BE & CERT&IN aMlUNT oF
Ll TION THVOLVED IN EXTRAPFOLATION. &% ONES VaLUE GET
FLURTHER AND FURTHER FROM LT5 CEMTROAL VALUEs THERE 15 &
DAMGER OF MIDINTERFRETATION,  THEREFORE LONG RaMEE

PREDICTIONG WOULD BE OF LITTLE ValUB. FORECASTING



EQUATIONG WERE DEVELOPED FIRBT ON & YEARLY BASIES anND NEXT
ON & GUARTERLY BaRIE.

f RAEDTD SHACK MODEL T TRE-80 COMPUTER HAS ALEBO USED
T THE COURSE OF THIS WORK. I7T SERVED ITE PURPOBE BY
COMPUTING VARTIOUS TRENDS A5 NEEDED TO EXTEND S0OME OF THE
TNDEFENDENT VARIBLES. THE PROGRA&M  WAE WRITTEN IN THE
BASTIO LANGUAGE AND A& FURTHER DISCUSEION OF TRENDING IS

INCLUDED IN CHAPTER V.
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CHAPTER TT METHODS OF FORECABTING

SalES FORECASTING I8 DIFFICULT AT BEST YET NECESSARY
FORCTHE FUTURE OF ANY COMPANY. FORECASTING ATTEMRTS TO
FREDICT THE LEVEL OF SALES DURING SPECIFIC PERLORS IN THE
FUTURE . THE RANGE AND FREGUENCY OF THE FORECAST DEFEND
UPON THE COMPANY 'E PRODUCT AND INTERESTS.

FORECASTING FaLLE INTD THO BaSIC CATEGORIES., THERE
ARE. OFINION METHODS AND STATISTICAL METHODS. <5,443%
THREE OF THE OFINION METHODS THAT STAND QUT ARE JURY OF
EXECUTIVE OPINIONy THE GRASSE ROUTS AFFROACH: AND SBURVEY
METHODS .

THE WJURY OF EXECUTIVE OFPINION USES THE OPINIONS OF
THE EXECUTIVES OF THE COMPANY. IT PROVIDES A& FORECAST
EASILY AND QUICHLY. ONE OF THE BIGGEST DRAMBACHS IS THAT
LT 1% SUBJECTIVE AND AFFECTED BY MOODS OF OPTIMISM AND
FESETMIEM. <3y4438% FROVIDING EXECUTIVES WITH ECONOMIC
FalTs aND CONDITIONS IMPROVES THIS METHOD. ANOTHER
LHMFROVEMENT I8 TO ALLOW DISCUSSION AFTER THEIR INDIVIDUAL
FORECASTE HAVE BEEN MabDE,

THE SECOND OFINION METHOD IS5 THE GRASS ROOTS
AFPROACH .  IT I8 ONE OF THE OLDEST AND FOSSIELY WIDEST
UEED. 10187  TT STARTSE AT THE SaLESFERSON LEVEL. EACH
SALESFEREON TURNE IN & FORECAST FOR HIS ANTICIPATED
SALES,  MOVING UP TO THE DISTRICT MANAGERS WHD TABULATE
THELR DISTRICTS .  THIE CONTINUES UNTIL & TOTAL FORECAST

L& MaDE O THE CORPORASTE LEVEL, DRAWBACKS TO THIS
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INCLUDE THE TREND TO UNDERESTIMATE IF THE SALES QUODTAS
ARE BABED ON THE FIRST FREDICTIONS. <5,443> ANOTHER
FROBLEM 185 THE SALESFERSONS USUALLY DO NOT HAVE THE
TREINING NECESHARY FOR OBJECTIVE FORECASTS.

A THIRD OFINION METHOD I8 THE SURVEY APFROACH, TT
BASES THE FORECAST ON WHAT FURCHABERS SAY THEY EXPECT
DURING THE NEXT YEAR. THE SURVEY MAY BE HANDLED AND
DISTRIBUTED IN AN NUMBER OF WAYS. BUT ONE WILL GET THE
BEST RESULTS IF REFETITIVE SURVEYS ARE UNIFORM AND
THEREEY YIELD THE DIRECTION AND SOMETIMES THE DEGREE OF
CHANGE FROM YEAR TO YEAR.

STATISTICAL METHODS ARE THE SECOND AREA OF
FORECASTING, THERE ARE MANY METHODS! TREND ANALYSTS,
CYCLE ANALYSIS, SEASONAL FATTERNS, SIMFLE CORRELATION
REGRESSION ANALYSIS, INFUT-DUTPUT ANALYSIS AND
FORECASTING MODELS. NEW METHODS ARE DEVELOFED EY
COMEINING FROCEDURES AND OF COURSE MANY METHODS MENTTONED
AROVE OVERLAF,

TREND ANALYSIS FROJECTS DATA FROM FAST FATTERNS.

CYCLE ANALYSIS RECOGNIZES THAT HISTORY TENDS TO
REFEAT TTSELF.

SEASUNAL FATTERNS ALBU CREATE FLUCTUATIONS IN SALES
AND ALLOWANCES SHOULD BE MADE FOR THEM WHEN FORECASTING.

MANY DIFFERENT TYPES OF CORRELATION METHODS ARE
USED. IN THIS CATEGORY WOULD FALL SIMPLE CORRELATION.
THE FORECASTER MUST FIND FACTORS THAT ARE SENSITIVE TO

COMING CHANGES.  TO DO THIS ONE May SEARCH FOR & LEADING
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INDICATOR. & LEADING INDICATOR SERIES I8 ONE TH&AT IS
EAFECTED TO TURN OR MOVE IN THE SAME PATTERN AS THE SALES
BEING FORECAST. <8140 SIMPLE CORRELATION CAN BE A
UBEFUL TOOL» BUT SALES TEND TO BE CORRELATED WITH &
NUMEER OF FACTORS. THIS LEADS TO THE USE OF REGRESSION
ANALYELES WHICH I8 USED AND DISCUSSED LATER IN THIS
FoPER .

ANOTHER FOPULAR METHOD IS INPFUT-0UTFUT ANALYSIS. IN
THIS TYFE THE ANGLYST SHOULD TaKE INTO CONSIDERATION &
LARGE NUMBER OF FACTORS., EACH FACTOR AFFECTS THE
QUTCOME . INPUT-OUTFUT I8 & METHOD OF DETERMINING THE
COMPONENTS THAT ENTER INTD AN INDUSTRY AND THE EFFECTS OF
CHENGTING MARKETS, <2117

THE FINAL METHOD TO BE MENTIONED HERE IS FORECASTING
MODELS.  THEY CONSIST OF MATHEMATICAL EQUATIONS THAT
DESCRIBE THE INTERRELATIONSHIF BETWEEN FACTORS WHICH
DETERMINE SALES. <10s243% THE MODELS FaLL INTO TWO
TYFES,  INTRINSIC WHICH PREDICT FROM FORMER FATTERNS AND

EXTRINSIC WHICH UBE REGRESSION AND CORRELATION.
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CHARTER TIT FORECASTING BY MULTIFLE REGRESSION

THIS METHOD OF USING MULTIFLE REGREBEION AB A
FORECHESTING TOOL IE NOT & NEW PROCESS aALTHOUGH IT IS8
BECOMING MORE USEFUL HITH THE AVATLIEBILITY OF COMPUTERS
AMD MULTIFLE REGRESBEION PROGRAME .  NO GHE Hag YET
DEVELOFED & METHOD OF CHOICE OF varIaBLES TO BE
IWHTROGUCED PRIOR TO & RUN OF THE DATé. Ea&CH EQUATION
MUST BE BUILT ONE STEF AT a4 TIME WITH MUCH OF THE
VaARTABLE BELECTION ON A& "TRIAL AND BERROR® B&ABLS. EACH
VaRTARLE MUBT NOT ONLY BLDORE WELL IN TESTES BUT EACH GUGHT
TO MaAKE SENSE. THEREFORE THERE MUST BE & RATIONALE
BEHING THE CHOICE OF EAlH TNDEFENDENT VARTABLE. ONE OF
THE STRONGEST METHOLE FOR CHODEING VARITABLES I8 KNOWLEDGE
OF THE COMPANY .

HOME OF THE UBES OF MULTIPLE RECGRESSTON ARE NOT IN
THE AREA OF SaLES.  THE OLIN LIBRARY OF WABHINGTON
UMIVERSITY STUDIED 146 VARITABLES IN AN EFFORT TO FREDICT
LIBRARY EXPENDITURES. «€8,79%7%  THE CONBUMER FINA&NCE
IMDUSTRY HaE USED MULTIPLE REGRESSION FOR DERIVING &
RELTARLE SET OF VARIABLES TO EVALUATE OFERATING COBTS.
SEPIE3F O IN ADDITION TO THESE USES MULTIFLE REGRESSION
FiD CORRELATION TECHNTGUES HAVE BEEN UBED 70 PROJECT
COLLEGE EMROLLMENT AND OF COURBE FORECABTING S4LES.  ONE

MUST REMEMBER EACH CHBE I8 DIFFERENT AND MUST BE



CHAPTER IV COLLECTION AND SELECTION OF DATA

THE FIRST ACTION WA TO REVIEW PABT RECORDS aAND
ACCUMULATE ALL DATA AVATLABLE ON THE COMPANY'S
INTERNATIONAL MARKET. IT WAB NOTED THAT 89% OF THE TOTAL
INTERNATIONAL SALES Wab MADE UP OF SALED TO THELVE
COUNTRIES.  FOR THIS REASON THESE COUNTRIES WERE SBELECTED
TOOBE STUDIED.  THE COMPANY HAS INTERNATIONAL SaLES
EROREN DORN INTO THO AREAS. FROM AREA Is FRANCE, ITALYs
SUUTH AFRICAy SPAINs HBWEDENy UNITED HINGDOM AND WEST
BERMANY WERE SELECTED. FROM AREA TIy ARGENTINA
AUSTRALTAY BRAZIL, JAPAN AND MEXICD WERE USED.

THE NEXT FROCESS WAS TO COLLECT SALES FIGURES ON
EACH COUNTRY BY QUARTER AND YEAR., RECORDS OF THIS FORM
WERE ONLY aVATLABLE FOR THE YEARS FROM 1976 THROUGH 1980.
Galkd WERE THEN CHARTED S0 OVERALL PATTERNE COULD BE
NOTICED.  IT Wad NOTED THAT WHILE YEARLY SaLES FLUCTUATED
BY COUNTRY: THE GQUARTERLY SALES WERE VERY ERRATIC. THESE
ARE INCLUDED IN APPENDIX f.

THE VARITABLES WERE THEN SELECTED. THE COMPANY 'S
TOTEL INTERNATIONAL SALES WA THCLUDED &% & VARITABLE AND
LATER ERCLUBED FROWM THE MULTIFLE REGRESSION ERUATIONES.
THAS Wakh DONE BECAUSE T COULD nNOT BE USED TO FORECABT
FOMAL RESULTE.  BALES ARE TINFLUENDCED BY EXCHANGE RATES IN
EalH COUNTRY THUS THE EXCH&SNGE RATE W&E CHOBEN a8 A
VARTAELE ., AN EXCHaNGE RATE I8 THE aAMOUNT OF A NaTION'S
CURRENCY aLLOWED PER U8, DOLLAR. THE EXCHANGE RATE FOR

THE LAST DAY OF E&CH MONTH WA FOUND.  THE RATE FOR EACH



MONTH WaAE THEN AVERAGED TO PRODUCE THE QUARTERLY AND
TEARLY EXCHANGE RaTES,

IN AN RTTEMPT TO DISTINGUISH THE DIFFERENT ECONOMIES
OF THE COUNTRIES, THE DEVELUPMENT NUMBER GIVEN TO EaCH
COUNTRY BY THE  TWORLD DEVELOPRENT REPORT' WaE PLACED IN
EACH COUNTRY'S FILE.  THIS NUMBER INDICATES THE COUNTRY'S
INDUSTRIAL LEVEL.

FERCENT OF PRICE INCREABES WAS INCLUDED a% A
VaRTABLE ON THE FIRST COMPUTER RUNS, BUT IT WAS LATER
THMFROVED AND REFLACED BY A& FRICE AND FRODUCT MIX
VARLAELE . AN TINDEX NUMBER I5 & STANDARDIZED NUMBER THAT
DEMONBTRATES THE PERCENT OF CHANGE FROM A STARTING YEAR.
CALLED THE BABE YEAR. IT CAN BE COMPUTED TO aLLOW FOR A
NUMBER OF FACTORS. MORE DISCUSSION OF THIS INDEX IS
INCLUDED IN THE NEXT CHAFTER.

THERE WERE VERY DEFINITE DROPS IN SalED LN 4 FLY
COUNTRIES DURING THE SECOND YEAR OF THLE STuby e 0N
RESEARCHING THIE LVERT. & VERY UNUSUAL FPROBLEM Wab FOUND
AR THL GabBS MaeGEMENT  OF SOME OF THEDBE COUNTRIEG.
Pl DHAENGES AR HER MaNsGRMENT CAULED & PERICL OF
DR THERLFORE LU Wab NECELSARY TO INCLUDE &
st T ReTLde FOR EATH COUNTRY . THE RATINGS OF EACH
UL TRY WERE BaAGED ON A& BCALE FROM ONE TO FIVE. ONE
MEad T FOOR MANAGEMENT WITH VERY LITTLE HAFFENING. FIVE
MEANT ALl PROMOTIONG WERE RUNNING SMOOTHLY. THIS HAS A

SUBJECTIVE RATING.




&

THE LabT VARTABLE TH&T WAS ADDED AFTER PRELIMINARY
RUNSG» WAL THE INDEX NUMBER FOR INDUSTRIAL PRODUCTION OF
VOLUME OR IMFORTE DEFENDING ON HWH&T INFORMATION WA
AVALTABLE FOR EACH COUNTRY. VOLUME OF IWMPORTSE 15 &N
THGEX NUMBER WITH 1979 A8 I7'8 BALBE YEAR. IT INDICATES
THE AMOUNT OF COMMODITIES ALLOWED INTO THE COUNTRY WITH
RESFECT TO THE BASE YEAR. ON THE GUARTERLY RUNS THIS
VARTABLE WAS TRANSFORMED INTO A RATE OF CHANGE INDEX IN
ORDER TO AVERAGE FLUCTUATION,

ON THE QUARTERLY RUNES THERE WAS AN EXTRA VARIARLE
WHICH WaAS THE WEIGHT OF EACH QUARTER'S SaLES. THIE WA
NECESEARY IN ORDER TO FORECABT SUCH ERRATIC SEASONAL
CHaEMGES,  TT WAS COMPUTED BY TOTALING Ea&CH RESFECTIVE
QUARTER'S SALES AND THEN CALCULATING THE PERCENT.

I BUMMARITZING THE VaARTABLES FOR THE YEARLY MULTIFLE
REGRESGSTON EQUATIONS, THE (LIFIRST VARITABLE I8 THE

COUMTRY 'S CRITERION VaRIABLE WHICH I5 TOTAL YEARLY SALES.

THE ITHDEFENDENT VARIABLED WERE?Z

23 THE COMPaNyY ' TOTal. INTERNATIONAL SALES

Sy & MANAGEMENT RaTING FOR EADH COUNTRY

A THE AVERAGE EXCHANGE RATE

B0 THE DEVELOPHMENT NUMBER GIVEN TO EACH COUNTRY

&1 PRICE AND PRODUCT MIX THDEX WITH 1974 &8 BaAbL
AR

A0 THE INDEX NUMBER FOR THNDUSTRIAL PRODUCTION OR

VOLUME OF IMPUORTS
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IN BUMMARTZING THE VARIABLES OF THE QUARTERLY
MULTIFLE REGRESSION EGQUATIONSy 1-%5 ARE THE SaME A% ON THE
TEARLY RUNS,

61 FPRICE FERCENT INCREASES

F1 O HEIGHT OF EACH QUARTER

) RATE OF CHANGE INDEX FOR INDUSTRIAL PRODUCTION
OR VOLUME OF IMFORTS
THERE WAS SUCH & WIDE VARIETY OF CONDITIONS IN THE TWELVE
COUNTRIES STUDIED THAT & MODEL USTHE THE YEARLY DaTa oF
ALl COUNTRIES PRODUCED ONLY & MODERATE DEGREE OF
CORRELATION.,  THEREFORE WORKING WITH THE ENTIRE GROUF WAS

DIGCONTINUED.
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CHAPTER V TODLS USED

#e DEVELUFMENT OF PRICE aND PRODUCT MIX INDEX

FRICE INDEXES aRE USUALLY EXPRESSED ON & 100 BaSIE FROMW
THE YEAR WHICH THE CHANGES ARE MEASURED CaLLED THE BaSE
TEAR.  THE BaASE YEAR FOR THE COMPANY WAS 1986%. IT WAS
SELECTED BECAUSE IT HAB & VERY STABLE YEA&R FOR PRICES
WOTHIN THE COMPANY AND THE ECONOMY. THE INDEX I5 a4
WETGHTED ONE BECAUSE XT CANNOT BE ASSUMED THAT EaCH
FRODUCT I8 OF EQUAL VALUE AND IMPORTANCE. EACH FRODUCT
CHANGE AFFECTS THE ORIGINAL INDEX CHaIN &% IT IS
INTRODUCED OR REMOVED FROM THE MARKET.

IN AFFENDIX B THE READER MaY REVIEW THE NUMBERS AND
ARTTHMETIC USED IN DEVELUPING THE INDEX. THE FIRST YEAR
TH&T WAS COMPUTED AFTER THE BASE YE&AR(LYEY) WAS 1979,

THE FOLLOWING T8 THE SUMMARY OF THE RESULTS OF THE
FRICE AND PRODUCT MIK INDEX. THE NEW FIGURES WERE LINEED
TO THE ORIGINAL BASE OF 196% BY USING PROPORTIONS.

TEARLY INDEX FOR PRICE AND PRODUCT MIX
BEabE YEARE 19&6% 197% 1974 1977 L2978
19&% 160
197G 1639 o0
L97& 176,10 07 .4 160
Lev7 197 .1 1E0.4 1.0 LoG
1974 0.0 16,4 Lad .4 12,8 100
97y A7 0 La&7 W7 LES 7 13%.1 Ll4.2

190 gat .y 01,8 188.0 167 .9 137 .9

e
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THIE INDEX Wak NOT COMPUTED ON & GUARTERLY BABIE DUE
TO THE EXTENT OF CALCULATIONS NECESSARY: BUT IT WAS
RECOMMENDED TO THE COMPANY THAT IT DEVELOF & COMPUTER

FROGRAM TO ACHIEVE THE INDEX.



Be RATE OF CHANGE THNDEX

THE RATE OF CHANGE TNDEX I8 COMPUTED BY TAKING THE
SUM OF THE CURRENT FERIOD VALUES DIVIDED BY THE PREVIOUS
FERTOD BUM.  THIS YIELDES VALUES VERY CLOSE TO ONE AND
ACCURATLY BHOWS THE FERCENTAGE CHANGE. BY COMPUTING THIS
FOR GUARTERLY DATA IT FROVIDES A LESS DRAMATIC YEARLY
CHANGE,  THIS I8 NECESSARY BECAUSE I7T I8 KNOWN THAT SALES
ARE. INFLUENCED OVER & FERIOD OF TIME. THIS INDEX aLSO
YIELDS ITBELF EASILY TO TRENDING WHICH I8 NECESBaRY FoR

FUTURE PREDICTIONS,



Co  FORTRAN MULTIFLE REGRESSION FROGRAM

THCLUDED aRE TWO FINAL COMPUTER PRINTOUTS ON EaCH
COUNTRY . ONE WITH YEARLY DATA RESULTS AND ONE FIOR
QUARTERLY DaTa,  SEE APPENDIX O FOR YEARLY RESULTS AND
APFENDIN D FOR GQUARTERLY RESBULTS. THE FIRST PART OF THE
REGULTS SECTION I8 A& DORRELATION COEFFICIENT MATRIX.
CORRELATION COEFFICIENTS VARY FROM -1.00 TO +1.00,
COEFFICIENTS RANGING FROM ZERO TO AFPROXIMATELY 20 MAY
BE REGARDED A5 INDICATING NO CORRELATIOM» 20 TO .40
INDICATES & LOW DEGREE OF CORRELATION, .60 TO .80
IHDICATES & MARKED DEGREE OF CORRELATION, AND .80 TO 1.00
Moy BE REGARDED A5 INDICATING & HIGH CORRELATION. A
MNEGATIVE VALUE INDICATES AN INVERSE RELATIONSHIF. BY
LOOHING AT THE MATRIXy THE RELATIONSHIP BETWEEN ANY THO
VARTABLES CAN BE QUICKLY DETERMINED. THE COLUMN THAT IS
OF MAJOR CIMPORTANCE TO THIS STUDY I8 THE FIRST WHICH
SHOWS THE VARIABLE RELATIONSHIF TO THE CRITERIONM
VARTABELE., 1T IS5 OBRVIOUS THAT VARIABLES BELECTED aRE GOOGD
THDICATORS DUE TO THE LARGE AMOUNT OF HIGH CORRELATION
COEFFICIENTS INDICATING RELATIONSHIP BETWEEN THE
VaRrDapLES USED.

THE NEXT INFORMATION GIVEN I8 THE VARLABLES' MEAN
AND STANDARD DEVIATION. THESE CaN BE USED TO STANDARDIZE
THE VARTAELES, TO STANDARDIZE & VARIABLE, ONE MUST
SUETRACT THE MEAN AND THEN DIVIDE BY THE STANDARD

DEVTATION. BY CHANGING THE VARTABLES TN THIS WaY THEY

CaN BE PUT ON A COMPARAELE LEVEL .
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THE THIRDy AND FOR THIS FAFER'S FURPOBES, MOSBT
IMFORTANT FART I8 THE REGRESSTON EQUATIONS. THESE
FRUATIONS ARE SET UF TO USE ANY COMBINATION OF VARIABLES
ENTERED,  IN THE TABLE: THE VARIABLE'S NUMBERS ARE GIVEN
FOLLOWED BY & B-WEIGHT AND & Z-WEIGHT. THE B-WEIGHTS ARE
THE COEFFICIENTS OF THE MULTIFLE KEGRESSION EQUATIONS
UBED TO FORECAST SaLES.,  THE Z-WEIGHTS ARE THE
COEFFICIENTS OF THE EQUATIONS IF THEY WERE ALL
STANDARDIZED VARIABLES. THE MULTIFLE~R I8 GIVEN NEXT.

LT I8 THE MULTIFLE REGRESSION CORRELATION COEFFICIENT AND
18 INTERFRETED IN THE SAME WAY A% THE CORRELATION MATRIX.
INTERFRETATION OF THIS FIGURE TELLS IF THE EQUATION I5 A
VALUAELE CHOLCE FOR A PREDICTION EUUATION. FOLLOWING
THIS SECTION I8 & CHART FORM SUMMARY OF THIS INFORMATION.
THE R-BOUARE I8 THE MULTIPLE REGRESSION CORRELATION
COEFFICTENT, BQUARED.  ONE MINUS THE R~S5GUARE YIELDES THE
AMUUNT OF UNEXPLAINED VARIATION FROM THE REGRESSION
EQUATION.

THE FINAL PART OF THIS PROGRAM PRINTOUT IS THE
F-TESTE WHICH DO NOT YIELD ANY TANGIBELE RESULTS FOR THE
TEARLY DATA.  THIS I8 TRUE BECAUSE THERE EXIST A5 MaNY
VARLAELES A5 YEARE OF STUDY. THIS FaCT PROGUCES ZERD
DEGREES OF FREEDOM AND THUS THE TEST CANNOT BE COMPUTED.

@ COFY OF THE FORTHRAN PROGRAM L% INCLUDED IN APFENDIX F.
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Re  USE OF MULTIFLE REGRESSION PROGRAM

TOOUSE THE MULTIFLE REGRESSION PROGRAM OUT OF THE
FUNBTAT FAUKAGE THE DATA AND CONTROL CARDS MUST BE IN THE
FROFER FORMAT AND ORDER. THE PROGRAM HAS BEEN ALTERED TO
ALLOW THE FORMAT LINE FOR THE DATA CARDS TO BE READ IN
WITH THE CONTROL CARDS. IT HAS ALS0 BEEN CHANGED TO
ALLOW THE INFUT OF LARGER NUMBERS.

1y THE FIRST CARD IS THE TITLE CARD S0 THAT THE
FRINT OUT MaY BE NAMED. START &T THE NUMBER 1 SPACE AND
JUST TYPE THE TITLE THAT IS NEEDED.
LA 345 467 8 9101112181415 14617181920 (CARD COLUMNS
AR GEENTINGA (TITLED

£y THE SBECOND CARD I8 THE CONTROL CARD &ND IS RIGHT
JUSTIFLED BY FIVE'S.  THIS MEANS THE ONES DIGIT OF THE
NUMBEERS MUST END IN THE S5y 10y 15y 20y AND 25 COLUMNE,
THE FIRST NUMBER IN COLUMNS 1-% I8 THE NUMBER OF DATA
CARDE.  THE SECOND NUMBER IN COLUMNS 6-10 I8 THE NUMBER
OF VARTABLES. NEXT IN COLUMNS 11-1% I8 THE NUMBER OF
REGRESSTION EQUATIONS.  IN COLUMNS 16~20 15 THE NUMEER OF
F-STAaTISTIOC TESTE TO BE MaDE AND IN COLUMNS 21-2% THE
NUMBER OF VARIABLES TO BE GENERATED BY THE PROGRAM. THIS
FROGRAM WILL CREATE MEW VARIABLES FROM THOSE ALREADY
READY TN EBY CARDE. FOR INSTANCE IT COULD CREATE FROM THE
S VARTABLES A& SEVENTH WHLICH I8 THE SGUARE OF THE THIRD
FLUS THE FOURTH.  X{(7) = X(3rmwg + X{(4) THIS LINE mMUsT
BE FLACED IN THE FROGR&M. (THE PROGRA&M COMMENT CARDS

SHOW WHERE TO FUT THE VARIABLE GENERATING CARDS.)
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Mok SURE EACH LINE STARTS IN THE SEVENTH COLUMN.

Sy THE CTHIRD CaRb IS THE FORMAT CakD. THIE CaRD
TELLES THE COMPUTER THE LIZE AND TYPE OF VART&ABLES USED.
I THE FIRST SPFaACE TYPE & FIRST FARENTHESIE aND FN.X
WHERE M I8 REPLACED BY THE WNUMBER OF TOTaL SPACES &
MUMBER TAMED AND X 18 REPLACED BY THE NUMBZR OF DLCIMAL
FLADES THAT ARE NEEDED. F IE THE FIELD DESCRIFPTER AND
WILL BE BUFFICTENT FOR &LL VARTABLES USED I THIE PAPER.
THE MUMBERS ARE RIGHT JUSBTIFIED. A5 LOMG AR THE PROPER
MUMBER OF DECIMAL PLACES ARE TYPED LMy THE DECIMaL CaAN BR
CRMITTED.  BETHEEN EaCH NEW VARTABLE. SPACEYD CaAN BE PLACED
BYOUBING & N¥.  FOR EXAMPLE IF TRO SPACES ARE NEEDELD YOU
WOLLD TYPE 2. FOR THREE: ¥,  REMEMBER TO PLALCE & COMAA
FETHEEN EaAlH ENTRY &N TO CLOSE WITH & FPARERNTHEEGLH.

T ¥ A O e R I Tt v i A T S of 3 N G = S
wios £ &b 5 @ b 7 e o Wi e alud IM e e i

Y

FOF PR

LE A& Y B vl (Dbl GDLUMNHG S

oW N U CTHE FLUR WUMBERS

(F s, UpaRe Py day 74,30 CFORMAT CaRb)
owon oA & 7 B SL0LLLZIBI4LE e 1E81YEl Lokl CUOLUMNG)
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ig
CARD  WHEN ENTERING YOUR FIRST VARTABLE DOONOT USE A
LERO.  IF NO SALES WERE PLACED TN THAT TIME FERIOD ENTER
A ls ALBO REMEMBER NEGATIVES ARE ENTERED RIGHT IN FRONT
UF THE NUMBER AND ENOUGH SFACES MUST BE ALLOWED FOR THEM
IN THE FORMAT STATEMENT.,
SY 0 THE MULTIFLE REGRESSTON EQUATION CARDE ARE NEXT.
THEY ARE RIGHT JUSTIFIED BY THREE'S, THE FIRSET NUMBER IN
COLUMME 1~3 I8 THE NUMEER OF VARIABLES IN THAT EQUATION,
THE LaBT NUMBER I8 THE DEFENDENT VARIABLE OR THE ONE THAT
BES SRE TRYING TO FORECAST, INCLUDED BETWEEN ARE THE
HUMEERS OF THE OTHER VaRIaABLES THAT ARE USED FOR THAT
EQUATION.  FOR THIE EXaMPLE THERE ARE 9 VARIABLES THAT
CAN BE USED., NUMBER 1 I8 THE DEFENDENT VARIAELE .
L2345 78 FL0LI12131415 16171819570 CCARD COLUMNE)
4 8 & 4 1
5 & & 7 5 1
& ) 1
b 7 4 ] & 1
&1 THE F-STATISETIC TEST CARDs WHICH ARE RIGHT
JUSBTIFIED BY FIVE'S ARE THE LAST BET.  THE FIRST NUMBER
LM COLUMNG 1-5, I8 THE NUMBER OF THE FUL.L. MODEL
REGRESSTON EQUATION. THE SECOND NMUMBER s IN DOLUMNS &-10
LETHE NUMEER OF THE EQUATION TO BE TESTED.
L2 349 % 67 8 9100112181415181718 COARD COLUMNS
9 & (F-STATLISTIC TESTS)

& “



THE FOLLOWING T8
WOULD LOOK LIKRE.
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AN EXAMPLE OF WHAT & TOTaAL BET OF DBATA
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OF THE FORME TO HELP UBE THIE PROGRAM ARE

NDIX k.
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E. TRENDING

IN ORDER TO FORECAST FROM THE MULTIFLE REGRESSION
EQUATIONSy THE VARTABLES THAT ARE USED MUST BE EXTENDED.
ONE WAY OF DOING THIS IS FINDING THE BEST FITTING CURVE
AND EXTRAFDLATING ALONG THAT LINE. TREND ANALYSIS TS
BASED ON THE ASSUMPTION THAT A CURRENT TREND WILL
CONTINUE., AN OBVIOUS PROBLEM I8 THE LACK OF ANY REAL
UNDERLYING THEORY. ONE HOFES THAT WHATEVER MECHANISH
THAT GENERATED THE TREND IN THE PAST WILL CONTINUE TO
WORK.  HISTORICAL SERIES OF DATA ARE LALD OUT AND CHECKED
AGAINST VARIOUS TRENDING CURVES. THE THREE TYFES OF
CURVES THAT THE DATA WERE FITTED TO WERE LINEAR,
GEOMETRIC AND FARABOLIC, THE DEFINITIONS FOLLOWS

1y A LINEAR TREND HAS A CONSTANT AMOUNT OF CHANGE.
COTymA+ET

2y & GEOMETRIC TREND HAS A CONSTANT RATE OF CHANGE
A5 TN AN EXFONENTIAL CURVE, COT)=EXF(A+ET)

3y A FARABOLIC CURVE HAS A CHANGING RATE OF CHANGE.
COTy=A+BT+OTT
IN ALMOST EVERY CASE THE FARAEOLIC CURVE WAS THE BEST
FIT. BEST FIT WAS EVALUATED EY THE STANDARD ERROR OF
MEASUREMENT. & COFY OF THE BASIC PROGRAM USED I8 INCLUDED
IN AFFENDIX G.  FOLLOWING THE FROGRAM ARE COFIES OF THE

TREWNDING RESULTS,



o
CHARTER VI MULTIPLE REGRESSION EQUATIONS

PMULTIFLE REGRESEION IH5 THE EXTENSION OF SIMPLE
REGRESETON, IT TAKES INTO ACCOUNT MORE THAN ONE
IHDEFENDENT VARITAELE., STOCHABTIC ERROR DCCURS BECAUSE OF
THE INABLILITY TO INCLUDE ALL VARIABLES THAT INFLUENCE
SALES. BY UBING MULTIFLE REGRESSION: ONE IS ABLE TO
MINIMIZE THIS ERROR BY INCLUDING MORE VARTARLES.

AL THIE PROGEA&M WAE USEDy NEW VARITABLES WERE
INTRODUCED AND THE MULTIPLE-R CORRELATION COEFFICIENT WaS
CHECHKED TO BELECT A& BET 0OF VARIABLES YIELDING HIGH
RESULTE. A DEMONETRATION OF THIS I8 INCLUDED IN THE
FOLLOWING TaBLE.  THE NEXT THO FOLLOWING TABLES GIVE THE
MULTIFLE REGRESEION EQUATIONS FOR YEARLY AND GQUARTERLY
DaTa.

In AaLL COUNTRIES WITH CONSTANT MaNAGEMENT
CAUBTRALTA JaFaN: MEXIUO. SOUTH AFRICA, SWEDEN: AND
UNITEDR KINGDOMY  IT I8 RECOMMENDED TO USE THE REGRESSTION
SQUATION INVOLVING VARTABLESR 7edes%y AND L. ALSO THAT
SAME EGUATION I5 RECOMMENDED FOR ARGENTINAG AND BRAZIL .
THE MANAGEMENT VaRIABLE TE NOT USED IN THESE COUNTRIES
BECAUSE IT CONTRIBUTES & NEGATIVE RELATIONSHIF IN THE
EOUATION.  THEREFORE, BECAUSE THE GOalL 15 TO IMPROVE
SALESy ONE DOES NOT WANT &N EQUATION THAT WOULD FRODUCE A
LUOWER DOLLAR FIGURE WHEN THE MANAGEMENT Has THMPROVED.

FOR THE REMATNING COUNTRIES (FRANCE, TTALY» SPATNy AND
WEST GERMANTY THE MANAGEMENT VaRIABLE I8 USBED. THE DATA

AND INFORMATION FOR ALL REGRESSTION BEQUATIONS EXIETS.



SHOULD INFORMATION CHANGE AT ANY POINT, ANOTHER EQUaTION
COULD BE SELECTED.

FOLLOWING 18 & DEMONSTRATION OF HOW THE MULTIPLE
REGRESSION FREDICTION COEFFICIENT BECOMES MORE ACCURATE A5
EADH VARIABLE I8 ADDED TO THE EQUATION. THIS SaME PROCESS

COULD BE REFEATED WITH ANY STARTING VARIBLE.

QUARTERLY  REBULTS
MULTIFLE~R VARTABLE NUMBERS

4 1 AL L /A LT L/ 6T 8B L/ 44878
ARGENTINA CEETE S L3BA13 LAHPBE2 o FETT L8732
AUETRALTA fDSLE JATAT L &H008 +HET 4 304
BRad I JAFEE JAVER $ 63T o EHTBE L EEEE
FlespGE saShD JET9A AR 04 +HPAHY LE0ES
Sk LLEFD AT » NS s SR « HP4E
ey SA7EDT JEIBEY gy 70 A SHHLE
MEXICO L1PLE L ATAE 656 o FEEA B9
SUUTH AFRICA SA&LA CBEEY LSEEOL SHELE + BAAE
GRRETH L0099 L A4RE1 B2 PR RN + 5330
BRETEN PO B B D P 7 0 o 418
UNTTED KINGDOM 3038 3788 T G A AHO53E

WEET GERMAMY RCE D L CAALE CETAY s B30
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IN THE FOLLOWING REGRESSION EQUATIONS THESE VARIABLE
ABBREVIATIONS WERE USED.,
M- MANUFACTURING FRODUCTION INDEX
P - INDUSTRIAL PRODUCTION INDEX
VI - VOLUME OF IMPORTS INDEX
FHL - PRODUCT MIX AND FRICE INDEX
ER - EXCHANGE RATES
i - MANSGEMENT RATING
F = FORECABTED SalES
TEARLY MULTIFLE REGRESSION EQUATIUONS

ARGENTINA LB0EZZ LIMP)Y + BVA5.5(PNMIY + 444466948 0(ER)Y +

~4E4LETT D =

AUSTRAL LA LAG2EE 9 (HPY + ~6B . 518 (FML) +~4928452, 0(ERY +

i
T

~GBEA3EE.0

BR&ZTL POI38. 3V + L4485 85(FMIY + 11045529, 0(ERY +

i

~H&EFE013.0
FirednoE 70504, 8C0F Y v ~EEH 247 (FHMIY + ~BEVYIEB0.0(ER)
O ABEYET A (MY v ~LLIZE1BAE 0 = F

LTal AFE07A, 3Ly + ~E9448,.8(PMIY + S1BIVYI0BBO(ER
o ~SBFA0T A MY v ~BAYBZ000.0 = F

RPN ZL75.5(VE 4+ ~B3A87 J3(PMI) 4+ H39875840(ERY +
=1E1YEEL.0 = F

MEALED wASEEE LA CIFY v LE494L B PML) +
PALOAY L2 0 CERY + 14649695858, 0 = F

SOUTH AFRICE 361999 0IF) + FEZL 9OFMIY + 4558702, 0 (ER) +

SELHEEL.0 = F



a4
Blaln AOEYS0CIFY o+ 29745 (FMIY + Z2BISBAL49.0(FRY +
AFO6EIMY o+ ~B00E00L = F
SREDEM 070488, 24T & F93T.2(PMIY + 73443930, 0¢(ER)
+o-3A3EE30.0 = F
WEST GERMANY ~FABULFCIFY + BBOY.2(FMI) + ~9H0716.0(ERY +
B7BTELBIMY + AV4B0464.0 = F

UNITED KINGDOM  ~14234,6(1F) + 1SB8HH.4(FMI) + ~2&44340(ER) +

FOR THE GUARTERLY EQUATIONS & FEW OTHER ABBREVIATIONS ARE
NEEDED .,

RMF - RATE OF CHANGE OF MANUFACTURING PRODUCTION INDEX
RIF - RaTE OF CHANGE OF INDUSTRIAL PRODUCTION INDEX

RV - RATE OF CHANGE OF VOLUME OF IMPORTS INDEX

FRI - PRICE FERCENT INCREASES

G - QUARTERLY WEIGHTS

GUARTERLY MULTIFLE REGRESSTON EOUATIONS
ARGENTING TZLZA87 0 CRMPY + 442928, 7 (0W) +
LFEULAPPLY + S4945607 0CERY + 931917 (M) + ~15746973 = [
ALETRAL LA AALP030RMPY + 1481158, 0(0W) +
SUBSEZFPLY + ~1438492(ERY + 3208927 = F
Erbii L 440848 3IRVID + Ba4271.9(0W) +

GANG L ETPPL) A LLTBTE0CERY ¢ ZESEESE AN +-B3467794 m



-
o

FREMCE GEMGIBE(RIF)Y + L09&658YCAWY + 1177 .5(PFL)Y +
LOOBEABERY + JBBIZ. S (M) + ~4249457 =p

JEPEN AEMATEIRVIY + 516983, LIGWY + B9B.79(FFI) +
TE3439% (ER) + -S84553 = §

ITaLy SLLABOSIRIFY + Z0Z9214¢0W) + 11634, 2(FPT) +
BEOF3E3200(ER)Y + —S3557,6(M) + ~L17790352 =

MEXICO ~LAGGIEARIRIFOY + 1492935 (OR) + 42214, 2(FF1)
O FLBEIETERY + L0HBEFAE =

SOUTH AFRICA L17648.3(RIF) + 1803006 (0W) + 4448, 8 (FFPTY +
TEELEECERY + ~11020%7 =

BTN ~AEGALT(RIFY + 453807 (GW) + ~1328,.3(FFI) +
BHET7T. B + ~S79E756B(ERY + 1159407 = F

SWEDEN ~BLO07S43RIFY + 400082, 80N + 4037 PPIY +
F7OR0BU(ER) + 940789 =

UNTTED KINGDOM 1987375 (RIF)Y + 1475401 (0K + SHALE R IFRFIY 4+
B7LAZ(ER) + -328Y4Y4 = F

WEST GERMANY E7SYBIZRIFD + S5B0L10.9 (W) + ~34867 . 3(FFTY +

FAVIEALERY + 187&43(M) + ~-3171898 = [
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ARGENTING
AUETRALTA
BR&ZTL
FR&NDE
AN
ITaly

MEXTE0

BOUTH AFRICA

BFATN

SHEDEN

CORRECTLY .

ANDLCATION QF

y g

FPEODUIGE s THE FOLL

COaND THE FORE

HMNOWN (OR

LEND&R YEAR,

FORECAST

Fle 04, 82Y

Sy 451,55
Lo G0V 651
Ledd7,854

d80,831
SrBEZ.E1E
G 348535
Ly @E7 8959

EF T v 39E

Led2% 944

UNITED HKINGDOM 1419019

HEST GERMANY

THESE
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Sy AT 14
Lo 830471
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&7 2390
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Loa92 220

045034
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QUARTERLY SALES FLUCTUATE AT ERRATIC RATES THEREFORE
THE REGRESSION EQUATIONS DID NOT YIELD A5 ARCURATE
REGRESETON EQUATONS AS WERE FRODUCED FOR THE YEARLY BEAGIE.
FORECAST

ACTUAL SALES X ERROR  VARIABLES

USED
ARGENTINA
AUSTRALTA
BER&ZTL
FRANCE

WJE AN
ITaly

MEXICO

SOUTH AFRICA

SFALIN

SHEDEN

UNTTED KINGDOM

TOTALE

THE QUARTER

CGERMANY

B B7 s EAY
6955739
114968
208,733
1735494

~1y 103,239

19688, 034

366353
2169241
3610684
By 135
49y 334

La894.812

USBED Wa% JaNUARY -

% Gy l00
44bH0L
160503
3BU560
110.870

=Ly ER7 022
FEY281
AP 7TV
SE0 640
Fl3e 763

Py bH45
&3y 065

29391585

MeROH

OVER L00%
28 . 4%
4é o 3U%
e O
11.5%
a8 . HE
25
48 . 3%
44 . 3%
OVER 100%

21 .8%

£3 . b6%

1981,

Grfedbe7 B
Gvbe7 8
Grdedei 8
Grdydy7 8
G9bs7 48
Svhebe7 4B
Gvdbe7 508
S X-EVEE:
K - TV
Gdrbe? el
Gebe o8

Gedoedei v



MIT  YEARLY FORECAST FROM MULTIFLE REGRESS5ION EQUATIONS

HERE IS5 THE FORECABT FOR THE 1982 CALENDAR YEAR. THIS
FORECAST I8 BABED ON THE RECENTLY DEVELOFED MULTIPLE
REGRESSION EQUATIONS AND THE VaRIABLES ARE EXTENDED BY USING
THE TRENDIMG FROGRAM.

M ER P FMI F
AREENTING X CO00L2Z  100.4 G30.469 $ 1147883

AUSTRALTA X

L1598 125.4 B30. 6% 3 BEB 447
ER g T A 0054 10% 33069 Lo 357 ¢ 425
FRAMCE 4 s G EE 118.8 33069 PEE 45
JEFEN A LO04341 132.8 J30. 469 L 7055231
LTaly 3 SO0LL77 1244 Gah.69 Ly433.901
MEXTICD K OHLOE A& .7 330,69 GrE&Lle 791

o 28 115.3 BE0 .6 Ls 347 499

SOUTH AFRIGCA A
GFATN 4 SOLBEDR Lig. 2 B30, 49 Le04Z 394

SREDEN X ciEHLL Lil.2 330,469 2y 448,841

£

L3841 1ig.8 330,49 1269904

o]

UMITED HINGDOM X
WEST GERMANY & + GEEE 121 .6 33049 185472285
TOTHL $ELs9FE 008
IF THESE COUNTRIES aCCOUNT FOR BEX OF THE TOTaL
IRTERNATION L MaRKET THE OVERAGLL SALES WOULD BE $25,877.715.

TFOIT MERE 90X TOTAL SALELS WOULD BE $27:495,07
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CHAFTER VILL CONCLUSTONS AND RECOMMENDATIONSG

THIS FROJECT I8 A NEVER ENDING PROCESS. THE
FORECABTING SYSTEM SHOULD BE CONSISTENTLY BETTER THAN ANY
SUBSTITUTE METHOD OR IT SHOULD BE MODIFIED., STILLs ONE
MUST REMEMEER THE BEST SYSTEM CANNOT GUARANTEE THE
ACCURALY MANAGEMENT MAY WANT. A BENEFIT OF THIS TOOL TS
THAT AT ANY POINT THERE CaN BE IMPROVEMENTS AND CHANGES
THAT WILL INCREASE THE RELIAEILITY OF THE MULTIFLE
REGRESSION EQUATION,

FUTURE IMFROVEMENTS WOULD INCLUDE ADDING QUARTERLY
AND YEARLY DATA A8 IT BECUMES AVAILAELE TO UFDATE THE
REGRESSION EQUATIONS. QUARTERLY WEIGHTS (VARIABLE SEVEN)
SHOULD ALSD BE RECOMFUTED WITH EACH NEW YEAR. THE
FRELIMINARY WORK IS FINISHED FOR THE FRICE AND FRODUCT
MIX INDEX VARIAELE BUT THE COMPANY SHOULD DEVELOF THIS
FURTHER THUS HAVING IT AVAILABELE FOR EACH QUARTER.
ACCURACY WILL ALBU INCREASE IF THE INDEX WERE COMFUTED
BEFARATELY FOR INTERNATIONAL AND NATIONAL MARKETS.

ANOTHER FOSSIBELE USE OF THE YEARLY MULTIFLE
REGREEETION EQUATIONS WOULD BE TO USE A MOVING YEAR
AVERAGE.,  BY ACCUMULATING DATA & GUARTER AT & TIME AND
THEN MOVING THE FOUR QUARTERS. THEREEY USING THE FROGRAN

ORb A QUARTERLY BASIS,
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THERE ARE OTHER POSSIBLE CHANGES THAT WILL DEVELORF
@l THESE EQUATIONS ARE PUT INTO PRACTICE.  THESE SHOULD
NOT BE USBED BLINDLY BUT A% A QUIDELINE WHICH Mas NOT BEEN
AVALTABLE TO THE COMPANY BEFORE THIS PROJECT.  THEY WILL
BECOME INCREABINGLY MORE ACCURATE EACH YEAR A8 THERE IS

MORE INFORMATION ON WHICH TO BaASE THE EQUATIONS.
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SHLEDS TOTAL

MONTHLY
aZFEL4

417266

237817
41194

JUINE L. 847BEE+0A

JULY LB7EBe2
AUGUST K77 ET G
SEPTEMEER GE33%0
GQUTORER 302438

NOVEMEER L. IBL99E+04
DECEMBER L. OBABEVDS

YEARLY TOTAL

1977 MONTHLY
JANUARY 747133
FEBRUSRY L6513

MaRCH 1.18449E+06

AFRIL 48506

MaY 461940
JUNE. 44528

JULY FELETE
AUGUST G7E374
SEFTEMBER L&3769
OUTORER 265320
NOVEM HERERY
DECEMERER 377367

YEARLY TOTAL

1978 MONTHLY
JAMUARY QFFBEE
FERRUARY 3324606
MakOH ~ 44844

AR T Lo 022EE+04

My 185160
JURE 4E28LET
JULY 564196

AUGUST 1o LA541E+06
SEFTEMEER 1. 3E5YEEY 06

BAEBH0
B4330%

OCTo
NOVEMI

DECEMEER L.30328E+06

YEARLY TOTAL

L.00729E+04

ANTERMATIONAL

AUARTERLY

2 0GIFFEH0E

B 1446B4E+04

L. 60393E+04

G 37 L4EE+0S

1. LL76E+07

GUARTERLY

2.30814E+04

SH497T 4

L+AS7A1E+06

L. 29694E+06

D.66746E+06

QUARTERLY

L.26G58BE+06

Leb0019E+0S

B 06559E+06

£.97893E+06

G.21028E+06



1979
JHNUARY
FERRUARY
MR GH
AFRIL
My
JUME
JULY
AUGUST
SEFTEMBEER
GUTORER
NOVEMEER
DECEMEER

MONTHLY

g4071

L Z28798E+04
Lea4B3F77E+08
?3&1"6

2 O\J‘J}“J’.&?.L.*'U({}
A 2 L({)liglw*‘ﬂé
Le31554E+06
LeB&24E+06
gL8s575

L GLO027E+06
4..'} l\JsJaHI" *U(‘S
La31l027E+06

YEARLY TOTaL

1980
JONUARY
FEBRUARY
MARCH
AFRIL
MaY
SUNE
JULY
AUGUSET
SEPTEMBER
OUTORER
NOVEMEER
DECEMEER

YEARLY

MONTHLY

1. 28868E+04
L.38074E+06
G 7P363E+04
G E2REPELDS
S L8PPHEA04
Z.70901E+06
e l0&GTEXDS
Lo13714E+06
Lo HLOTEEXDS
£.E3BOBE+06
303788

Le32054E+04

TOTAL

RUARTERLY

G.U346BEE+06

G G0BEFE+0S

3 ATLEZEYD &

4,87 643E+04

Le74138E+07

QUARTERLY

B.46307E+06

L. O1237E+07

G 6594EEH06

4, 1573BE+08

2.840838E+07
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SALES ARGENTING

1976 MONTHLY
JANUARY 0
FEBRUARY 0
MaRCH 0
AFRTL {1
MAaY it
JUNE {
JULY i
aUGUST f
BEFPTEMBER 0
OCTOBER 0
NOVEMBER 0
DECEMBER 0

YEARLY TOTAL

1977 MONTHLY
JANUARY i
FEBERUARY 0
MARCH 0
APRTIL 0
MAY ]
JUNE 0
JULY 32160
AUGUST 3075
SEFTEMBER 0
OCTORER BLOO
NOVEMEBER 0
DECEMEBER 0

YEARLY TOTAL

1974 MONTHLY
JaNUaRy {
FERRUARY 0
MEROCH i
aF R IL. LE4200
MaY =175
JLINE 25170
JULY f
AUGUST 350
SEPTEMEER S77EQ
DCTORER 0
NOVEMEER 0
DECEMEER 0

YE&RLY TOTAL

BUARTERLY

0

QUARTERLY

o
i
]
3
5

8500

43735

QUARTERLY

179198

38100

ELTEDG



197%
JANUARY
FEBRUARY
MARCH
AFRTL
M&Y
JUNE
JULY
AUGUST

SEFPTEMBER

OCTOBRER
NOVEMEER
DECEMEER

YEARLY

198
JANUARY
FEBRUARY
MR CH
AFRIL
MaY
JUNE
JULY
AalGuUsT

SEFTEMEBER

QCTORER
NOVEMEER
DECEMEER

MONTHLY
i
0
i
v
GRLETEE
=Z040
o
0
i
&8813
170622
0

TOTAL

MONTHLY
1846353
=&£1740
EL&73
it
GZL705
209550
0
0
1350
48974
310
it

YEARLY TOTAL

QUARTERLY

594685

239435

834120

QUARTERLY

1846288

B31255

1350

G2184

1.07108E+08
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BALES AUSTRALIA

1974 MONTHLY
JANUARY 16860
FEBRUSRY 10694
MARCH 7ELS 34770
AFRTL 0
MaYy 3100
JUNE 123650
JULY 128580
AUGUST 3670
SEFTEMBER LEI4E
OCTORER A R
NOVEMEER ]
DECEMBER 128465

QUARTERLY

LE26750

120595

153384

YEARLY TOTaL 05499

1977 MONTHLY
JANUARY L&GB08SE
FEBRUSRY 7740
MARCH 1864619
AFRIL 1377
May 20030
JUNE S8700 go1o07
JULY 0
AUGUET wgr4av
SEFTEMEER 292800
QUTORER &175
NOVEMEER 76010
DECEMBER -19% 81984

QUARTERLY

359444

aG1547

TEARLY TOTAL 873084

1978 MONTHLY
JANLERY =1Z010
FEBRUARY GE790
MARCH =151900
AFRIL. 174670
May ~18%
JUNE 37915 SE400
JULY FOa1E
AUGUST £01640
SEFTEMEER Fa5H4%

GUARTERLY

=-LEL120

371000

GUTORER
NOVEMEER
DECEMEE

YEARLY

444195
45675
84835

TOTAL

B03635

498355




1979
JANUARY
FERRUARY
MARCH
AFRIL
M
JUNE
JULY
AUGUST
SEFTEMBER
OCTORER
NOVEMEER
DECEMEBER

YEARLY

1980
JANUARY
FERRUARY
MERCH
AFRIL
MAY
JUNE
JULY
AUGUST
SEFTEMEER
OCTORER
NOVEMEER
DECEMEBER

MONTHLY
201520
LE9750
S05430
S0340
L1917
546800
30098
LL2%
L702G

=214500
&R05T
2544600

TOTAL
MONTHLY

H47375
28900

Lo b61647E+06

EFFE3E
~&130
EPRETE
L&3280
GEGET
~&7 133
L9&Es
3850

-5

YEARLY TOTAL

GUARTERLY

B&ETOD

GE70E7

98248

104150

L.95616E+06

QUARTERLY

L. &92749E+06

G&PB77

188472

£31ES

249749421 E106
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SALES

1974
JOANUARY
FEBRUARY
MakRCH
AR
MayY
JUNE
JULY
AUGUST
SEPTEMRER
OUTORER
NOVEMEER
DECEMRBER

TEARLY

1977
JANUARY
FEERUARY

[

i ki

Mt

JUL.Y
AUGUST
SEFTEMEER
UCTORER
NOVEMEER
DECEMBER

YEARLY

1978
JaMUsRY
FEERUARY
MaRCH
AFRIL.

My

JUME

JULY
aUGUET
SEFTEMBER
OCTORE

1Y

NOVEMEER
AT

DECEMEL

YEARLY

MOMTHLY

30037
0

fes g s e = R B v B e I e s

TOTaL

MONTHLY

i

{

4

U

b
L1400
i

i

1]
17969
114912

~G547 2

TOTAL

MONTHLY
0
0
0
0
0
0
it
0
0
]
i
0

TOTAL

BR&ZTL.

QUARTERLY

83168

8168

GUSRTERLY

Lii40u

0

LE7409

238809

QUARTERLY

]

0

0



1979
JANUARY
FEBRUARY
MARCH
AFRIL
MaY
JUNE
JULY
AUGUST
SEFTEMBER
OCTORER
NOVEMEER
DECEMEER

MONTHILLY
0
0
L79E5EE
1Lois0
75560
414085
L5875
11679
HE950
HGBES
L1230%
b

YEARLY TOTaL

1980
JANUSRY
FEBRUARY
MARCH
AFRIL
MAaY
JUNE
JULY
AUGUST
SEFTEMRER
OCTOBER
NOVEMBER
DECEMBER

MONTHLY
L08319
0
404711
413302
198170
t
2410859
21170

= 19E0

~254300
0

YEARLY TOTaAL

QUARTERLY

179555

APG795

79900

178130

YIFIE0

QUARTERLY

&13030

611472

en
o
]
o]
*—Y-
~3

LH62G0

F]

L.53047E+06
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1974
JANUARY
FEBRUARY
MAaRGH
AFRIL
MaY
JUNE
JULY
AUGUST
SEPTEMEER
OCTORER
NOVEMEER
DECEMEBER

BALES FRANCE

MONTHLY
83910
~3029%5
76640
0
~S3E0
148321
113394
—E760
0
1320
10350
450335

YEARLY TOTaAL

1977
JANUARY
FEBRUARY
MARCH
AFRTL
MY
JUNE
JULY
ALGUST
SEFTEMRER
OCTORER
NOVEMEER
DECEMERER

MONTHLY
ERELHTT
-&Llé60
15400
0
L1725
~2&650
0
0
0
i
0
it

YEARLY TOTAL

1978
JANUARY
FERRUARY
MARCH
APRIL
MaY
JUNE
JULY
ALGUST
SEPTEMEER
OCTORER

MONTHLY
{TEZE
0
74075
it
0
0
63EEG
12100
0
0
LEHL7E

~1320

YEARLY TOTAL

QUARTERLY

130273

142971

110434

462005
845885

QUARTERLY

259895

PRO75

it
3589710

QUARTERLY

118700

FHTES

21855

219280



1979
JANUARY
FEBRUARY
MARCH
AFRIL.
MaY
JUNE
JULY
AUGUST
SEFTEMBER
DCTORER
NOVEMEER
DECEMEER

YEARLY

1980
JANUARY
FEEBRUARY
MARCH
AFRIL
MAY
JUNE
JULY
AUGUST
SEFTEMEER
QCTORER
NOVEMEER
DECEMEER

YEARLY

MONTHLY
49180
148410
477460
7E740
1465088
S0761
g
Z&EIT0
GEZP75
471528
18
14575

TOTAL

MONTHLY
g
167393
244407
750
H2BIEE
349100

~13555
425

~&75
73350

~HP975H
6705

TOTAL

QUARTERLY

£45330

291589

325345

486121

L.3483%E+06

QUARTERLY

411800

J7E17G

-8805

~GF20

1.14820E+04
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Sal

1976 M
JANLISRY
FEERUARY
Mé&RCH
AFRIL
MAY
JUNE
JULY
AUGUST
SEFTEMEER
OCTORER -
NOVEMEER
DECEMEER

YEARLY T

1977 M
JANUARY
FEERUARY
MARCH
AR
MAaY
JUNE
JULY
AUGUST
SEFTEMEER
OCTOBER
NOVEMBER
DECEMEER

YEARLY T

1978 M
JANUARY
FEEBRUARY
MARCH
AFRIL.

MAY -
JUNE

JULY

AUGUST
SEFTEMEER
QUTORER
NOVEMEER
DECEMEER

YEARLY T

ES ITALY

UNTHLY
32349
ﬂiﬂﬂ
HIREE
81700
21899
7a4935
L2741
149425
SETTE
7117
0
0

0Tl

ONTHLY
0

]

o

0
38217
0

o

0

0
13225
2BZ00
]

OTaL

ONTHLY
4320
A

0

0
35325
0

0

i

0

0
L15726
1L7347%

OTaAlL

QUARTERLY

106414

178534

184941

~27117
442777

QUARTERLY

U

38217

41425

7RE/Z

QUARTERLY

11445

~35325

2891908

265318



197¢
JANUARY
FEBRUARY
MARCH
AFRTL.
MaY
JUNE
JULY
AUGUST
SEFTEMBER
OCTORER
NOVEMEER
DECEMEER

YEARLY

1980
JANUARY
FEERUARY
MARCH
AFRTL.
MaY
JUNE
JULY
AUGUST
SEFTEMEBER
OCTORER
NOVEMEER
DECEMEER

YEARLY

MONTHL.Y
13447
13986465
4589635
23000
274501
L. 04388E+04
337986
0
1480
4149564
224987
45400

TOTAL

MONTHLY
~613
G125
954105
2. 06175E+06
11405
745040
~a718
120970
~&H350
~8&6E5S
~E7920

~2550

TOTAL

AUARTERLY

L2077

1.349188E+06

339466

6BE5343

Z.97827E+06

QUARTERLY

60617

£.8181L9E+06

108902

~3G512G

PE+06
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ITALY - QUARTERLY
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SALES JAPAN

1976 MONTHLY
JEANUARY =200
FEERUARY 2363
MARGH 18590
AFRIL i
My 14800
JUNE 0
JULY 0
AUGUST f
SEFTEMBER 173555
OUTOBER PUZS
NOVEMEER 18400
DECEMEER 81500

YEARLY TOTAL

1977 MONTHLY
JANUARY {
FERRUARY L04475
MARCH 1300
AFRIL 13750
MAaY ]

JUNE 0

JULY FEET
AUGLST 8448
SEFTEMEER 0
OCTORER 131400
NOVEMEER 44993
DECEMEER B324

YEARLY TOTaL

1978 MONTHLY
JaMUARY GELERE
FEBRUARY At
MAaRGCH -1320
AFRTL (i
May 0
JUINE 0
JULY 0
AUGLET 294405
T M 0
i
272734

-7 13

DECEM

YEARLY TOTAL

QUARTERLY

20753

14800

173555

108925

318033

QUARTERLY

LOS77S

13750

8475

184719

SLEZ71%

QUARTERLY

/4ZAPEE

2946405

A7E0EL

PY3381




1979
JaNUARY
FERRUARY
MARCH
AFRIL
MaY
JUNE
JULY
AUGUST
SEFTEMEER
OUTORER
NOVEMEER
DECEMEER

YEARLY

1980
JANUSRY
FEEBRUARY
MARCH
AFRIL
MaY
JUNE
JULY
AUGUST
SEFTEMBER
QUTORER
NOVEMEER
DECEMEER

YEARLY

MONTHL.Y
0

775
0450
=1 550

]

o

]

a

]
476115
PL447

TOTAL

MONTHLY
o
210
LEAT7Y
1044740
~7ES
]
L2355
~BE400
4975
Y9343
0
0

TOTAL

GUARTERLY

PLZ22E

0

GeE7EBE

654310

QUARTERLY

L64988

L03944

~ 75070

Y343

dP3205
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500,077
100,010
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76
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78
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JAPAN - QUARTERLY
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78




SaLEYg

1974
JANUARY
FEBRUARY
MARCH
AFRTL
HMaY
JUMNE
JULY
AUGUET
SEFTEMRER
OCTORER
NOVEMEBER
DECEMBER

YE&ARLY

1977
JANUARY
FERRUARY
MARCH
AFRIL.
MAY
JUNE
JULY
AUGUST
SEFTEMBER
OCTORER
NOVEMEER
DECEMEER

YEARLY

1978
JENUARY
FEERUARY
MR CH
AFRIL
Ma
JUNE
JULY

SEFTEMERER
OCTORER
NOVEMEER
DECEMERER

YE&RLY

MONTHLY
HA7E0
28737
471924

~G083%

~R4T7 1 E
247140
0
G294
&0

~17640
174640

BEEEE0

TOTHL

MONTHLY
0
142150
0
318350

~&000

~14000
0
0
GE910
Z4918
13550
64416

TOTAL

MONTHLY

Koo dee vd
1463889
0
30005
4869

{1
7E450
ELZ440
30620
]
AE7L0

TOTAL

MEXICO

QUARTERLY

S65411

161593

352650

L.07Z286E+06

QUARTERLY

142150

13850

5910

L02884

314794

QUARTERLY

L&27 460

34874

297890

73330

6854




197y
JANUA
FEERU
MAREH
AFRIL
MaY
JUNE
JULY
ALUGUS
SEPTE
OCTOR
NOVEM
RDECEM

1980
JANUS
FEERU
MARCH
AFRIL
My
JUNE
JULY
AalUGUS

OCToR
NOVEM
DECEM

MONTHLY
¥ 0
Gy L04500
~L7G1E5
Liizes
83680
w33E0
122130
T E994635
MEER ]
ER 138401
BER 473450
BER 168845

YEARLY TOTaL

MONTHLY
RY 218850
aRY YR479T
1234688
~158E85
ZL4080
GP0308
SPHFED
T 751051
MEBER Le45046E+06
ER L.85848E+06
o 42650

8
BER 24502

YEARLY TOTAL

QUARTERLY

31375

SREEEHE

421765

7B069&

L.48209E+08

QUARTERLY

1.33414E+06

1.28854E+06

2.G9723E+064

Le92558E+06

721435 1LE+04




8,000,000
7,000,000
5,ooo,noé
5,000,000
1,000,000
3,000,000
2,000;000

1,000,900

MEXICO - AMNUAL

74

77

79



1,287,007
n-~ o0
1..,\.,, O,U\,C
752,000

500,020

IZEICH - QUARTERLY

A
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SALES BOUTH AFRICA

1974 MONTHLY QGUARTERLY
JANUARY 0

FEERUARY 29234

MARCH 29935 UelF0
AFRTL 0

MY 0

JUNE 98870 ?8EY0
JULY =10

ALGUST 0

SEFTEMEER 6 -10
OCTORER i

NOVEMEER 0

DECEMEBER i 0

YEARLY TOTAL 158050

1977 MONTHLY QUARTERLY
JANUARY i
FEERUARY 0
MARCH 0 0
AFRTL ]
MaY i
JUNE 0 0
JULY 21578
AUGUST 4373
SEFTEMBER 0 25951
OCTORER 0
NOVEMEER w3700
DECEMEBER 26173 BOO73

YEARLY TOTAL 106024

1978 MONTHLY RUARTERL.Y
JANUARY 99775
FEERUARY 0
MARCH 158 994617
AFRIL 0
MAY 0
JUNE 0 0
JULY 44830
ALGUST ~104
SEFTENEER 20251 2ELTEY

-7 0

Y )
(NI .




197y
JANUARY
FEBRUARY
MAaRCH
AFRTIL
MayY
JUNE
JULY
AUGUST

SEFTEMEBER

GUTORER
NOVEMBEBER
DECEMBER

YEARLY

1980
JANUARY
FEBRUARY
MaRCH
AFRIL
May
JUNE
JULY
AUGUST

SEFTEMEBER

OCTORER
NOVEMBER
DECEMBER

MONTHLY

61453
104747
43047
190365
203220
46085
171875
-15105
780
84740
27078
39556

TOTAL

MONTHLY
70
249530
173738
171
80141
127430
108755
72480
101848
P661T
G&050

2214621

YEARLY TOTAL

QUARTERLY

092467

439670

157550

153374

QUARTERLY

423338

207962

283083

374284

1. 28847E+04



SOUTH AFRTCAH = AYNUATL

1,420,000

- . ’
1,220,000 » 44”/}

1,000,000
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10G,000

200,000 ‘h_~______-_1///




SCUTH AFRICA - QUARTERLY

7% 50




1976
JENUARY
FEBRUARY
MARCH
AFRIL
May
JUNE
JULY
ALGUST
SEFTEMBER
OUTORER
NOVEMEER
DECEMEBER

SALES SPATIN

MONTHLY
{
{
0
0
0
E76425
~&03840
54T AT
2048 .88
0
145408
G8E95

YEARLY TOTAL

1977
JBNUARY
FEBRUARY
MARCH
AFRIL
MAY

JUNE
JULY
AUGUST
SEFTEMEE
OCTORER
NOVEMEE

N

i

DECEMBER

MONTHLY
-G EBET
-835
883

]

0

0

0
31440
0

{

0

0

YEA&RLY TOTAL

1978
WJEUaRY
FERRUMSRY
MeRUH
AFRIL
MY
JUINES
JULY

MONTHLY
27702
0
it
Y0451
19243
0
b
o
0
0
{

0

YEARLY TOTAL

QUARTERLY

EF 6425

~GA7EL T

194000

415663

QUARTERLY

~101813

JL4a40

0

-7 0375

QUARTERLY

E7T0E

L0694

0

137396



197e
JanLaRY
FEBRUSRY
MaRCH
AR
My
JLUINE
JULY
AUGLET

3T

DECEMEBER

YEARLY

1980
JENUARY
FEBRUARY
MARCH
AFRIL
MaY
JUNE
JULY
AUGUST

SEFTEMBER

OCTORE
NOVEMEER
DECEMEER

YEARLY

MONTHLY
L&l%930

{

0
H1E20
ZE/095
232100
28990
AEGT G
{
26175

TOTAL

MONTHLY
0
0
0
0
341248
~E87Y
0
0
{
{
0
339020

TOTAL

848405

6773910

QUARTERLY

Laess

&1520

QUARTERLY

338370

337020
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SPAIN - QUARTERLY
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SALES SWEDEN

1974 MONTHLY
JENUARY 0
FERRUARY S3690
MARCH Y34E0
AFRIL 1305
MaY ~F 541
JUNE B3H0ES
JULY Y3793
AUGUST 2145
SEFTEMBER o
OCTORER L997E
NOVEMEER S3768
DECEMEER L2024

H
4

TEARLY TOTaL

1977 MONTHLY
JanNUaRY HFRTS
FEBRUARY 3415
MakGH S7750
AFRIL 0
My &LEZ0
JUNE G
JULY 1408%3
AUGUSET 14176
SEPTEMBER ~ 2865
OCTORER 0
NOVEMEER ~41 175
DECEMEER FEHELT

YEARLY TOTaAL

1978 MONTHLY
JEaNUaRY 2710
FEERUARY EELIG
MARCH 4120
AR RTL 0
MaY 8300
JUNE FE65
JULY 0
AUGUSET 0
SEFTEMEBER BEHYEY
BCTOR Z&HER/0
NOVEMEER LE/875
DECEMEER =S40

YEARLY TOTAL

QUARTERLY

147110

329769

25938

JME7BY

8754604

QUARTERLY

189140

34085

436649

QUARTERLY

28945

Lélas

BB

148975

30090




1979 MONTHILY
JANUARY i
FEBRUARY 0
MARCH 0
AFRIL FEG3Y
MéY 115275
JUNE 1800
JULY A RE
AUGUST ~10%0
SEFTEMBER GG 0
OCTORER 0
NOVEMEBER L8830
DECEMBER 407300

YEARLY TOTAL

19810 MONTHLY
JHNUARY {
FEBRUARY =40730
MAaRCH 0
AFRITL 311556
MaY 194035
JUNE 2615
JULY 197084
AUGUST 2050
BEFTEMBER 2200
OQUTORER 3L02G
NOVEMEER 42070
DECEMBER J087 25

YEARLY TOTAL

QUARTERLY

18%410
PREFE

4346130

7E/A35
QUARTERLY
~H40730
G0BZ04
201334

781820

L AG063E+04



1,352,000
1,200,000

1,050,970

Lnn

A 000
1, .~
;9Q,OCJ
300,000

15,000

76

77

78

79

80




- SHEDEY - JIJARTERLY




SALES UNITED KINGDOM

1976
JONUARY
FEBRUARY
MARCH
- AFRTL
Moy
JUME
JULY
AUGUST
SEFTEMEER
OUTORER
NOVEMEER
DECEMBER

MONTHLY
28401
27100
SEHHHG
23000
411
BU6GE
0
?U“”QU

805
L2058
80510

YEARLY TOTAL

1977
JHNUARY
FEBRUARY
ME&ERTH
AF R
MAY
JUNE
JULY
AUGUST
BFFYFMEF&

NﬁUtMLLh
DECEMBER

TEARLY

1978
JENLARY
FEBRUARY
MR OH
APk IL
My
UM
JULLY
ﬁUGU“T

DECEMBER

YEARLY

MONTHLY

0

0
270750
&6410
133981
-1 05894
300165
L094693

~1400

GHLESD
DREGE
JFEEHT

TOTAL

MONTHLY

289076
]

0

{1

0
2LEE70
2000
S1LES0
35784
£45518
131958
145780

TOTAL

QUARTERLY

1056

114063

188585

163373

497077

GUARTERLY

270750

34727

408458

1383877

QUARTERLY

249074

215Z710

6P034
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FEBRUARY
MAROCH
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MaY
JUNE
JULY
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OCTORER
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MONTHLY

BEGEG
]
206490
110473
0
La0E74
L7528%
VIFFP7S
2071940
23020
i

]
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1980
JaNUARY
FEERUARY
MAREH
AFRIL
MaY
UNE
JULY
AUGEUST
SEFTEMBER
OCTORER
MOVEMEER
DECEMEER

MONTHLY

0
LE547%5
G3L735
SO0RITE
E7Z2103
37156
L&EGEARD
43375

1259

L&54650
BOL7S
L1730

YEARLY TOTAL

QUARTERLY

2H%015

211349

G00Z50

P8634

QUARTERLY

B1B634

207361

EHTETS

L. A9228E+04
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SALES WESBT

1976
JANUARY
FEERARY
MAaROH
AFRIL
May
JUNE
JULY
AUGUST
SEFTEMBER
OUTORER
NOVEMEER
DECEMEER

YEARLY

1977
JaM AR
FERRUARY
MaRGH
AR
M
JUME
JULY
AUGUST
SEFTEMBER

DECEMEER

YEARLY

1978
JEMUSRY
FEBRU&RY
MalkiH
AFRTL
My
JUME
JULY
AUGUET

YE ARLY

MONTHLY
L3270
LE3E7Y
&ANT
1170846

~11581
780059
SPLE4
13940
48154
200
A7 365
489042

TOTHL

MONTHLY
42835
8EG00
734300

~-20000

=114073
L0E7S
0118
=101318
~248134
]
FOREE
-34S

TOTAL

MOMTHLY
B840
]

{
aPY445
L3129
0
L&Z20E3
0
80945
=340
~330681
2883948

TOTAL

QUARTERLY

3656406

BBEEL4

Le13&661E+06

Z2.51031E+06

QUARTERLY

7854635

=178500

~259334

444600

39E39Y

QUARTERLY

LRE968

-7 &34
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SEFTEMBER 132280
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' SRR 0
DECEMBER HB49E

YEARLY TOTaL

17840 MONTHLY
JENUSARY G35318
FEBRUARY LE2RTE
MakiH 31024
AFRTL 8838
May 0
JUNE ~d857
JULY SETG
AUGUSET &9218
SEFTEMBER 15852
OUTORER 19490
NOVEMEER ~5G7E
DECEMBER it

TEARLY TOTAL

368285

04058

GUARTERLY

1646890

132280

L8495

GUARTERLY

/88817

G981

0345

18915
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APFENDIY B
FRICE AND FRODUCT MIX INDEX



BEaBE YEAR 1969-1970 FIRBT 1975 NEW BASE
TYRME o GO0 Vi=Foao i FL/FD (P/FYXRVO Q1 Va=F1Q1

1 dETIL LET BVERAZ0 33890 1.518 5459943 5 1762310

¥

& 19ege 37 7393446 JERET  1.6%1 12P05mE 0 1P aeses0

o

3 P00 137 44644414  SHZ797 1L.BHZ B&035Z3 30 1883937
4 11613 1388 1834904 Z1774  1.87%  34404%m2 73 1589533
5 15572 19 295874 Z4494E  1.571 444796 4 YFEL0
& 4144 HL 0 3E71453 86190 1.344  439EVR7 80 HBPEZ244
7 L45734 il 1603074

8 49405 13 HA4BLE

ED Bl
TOTALE 14318411 23784998 14572664

TOLp75)=163.9
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SECOND YEAR

TYFE P

1 38233

2 38140

3 74344

4 AR

5 24450

& B4842

7 138183

& &1736

9 B7334

TOTALS

FEFL

1.128
L1864
1.184
L. 154
1.000

+ P85

LG0T

L2435

B

Le7S

{(FAFRIRVA
1egalea
4H7L0E
2230581
1833904
g7850
6789021
1454043

BoZE7Y

15653778

NEW BASE 1974

Q2

49

17

LC197469=107 .4

VEZ=F202
1873443

448380
1933013

2587513

160389462
2114973
2778154

LPBLEPT

Z

28673155

THIRD YEAR 1976

Fa3
35812
34579

130383

25358

93128
145769
b6116
106597
204633

35991

F3/F2

1.097
1.103

L.071

e e e



THIRD  YEAR 1976 FOURTH  YEAR 1977
TYPE (P/AFIVEZ (3 Va3 F4 Fa4/F3  (F/P)®VE a4

L 17355434 23 823485 G3lee 1,483 12

3

1511 11
2 s88080 20 Y1590 46773 1.353 P35489 17
3 AAP0504

4 2612019 7 L927ETS 27440  1.08%8 2085543 38

b 17601401 122 11361720 115353 1,239 14073269 177
7 2338321 18 Z6Z38AT 1974607 1,354 356935 14
8 ERTEERE 3b 2380195 FEATT 1,096 2609299 27
9 BEHETHE 7 FA6180 111284 1,044 778850 18
1o s A4GE3945 ZE023  1.0867 484530 &2
11 45 1619826 401146 1,115 18058263 129

1E 284995 1

B3
TOTALE 32107828 ZEAZBUE4 27550694

B TO1977)y=112.,0 B3 I(1978)y=121.8



FIFTH YEAR 1979

TYFE V4 P FG/AFE (P/FIVA A% V&

1 L4199 60120 1.132 661332 20 1202409

& 79E15E g3l 1.087 Bé&4147 1% 7624710

4 1042734 38039 1.3846 1445530 38 14435511

204175%0

3161717

1954959

2002756

134535

l8B0dsé

868351

L1GES7

1:166
L PEE

1.198

1.036

23812874
3008424
2345012

20744637

25561704
2068290
1737023

2535663

1 13465439 24070 1.093 1492359 8y 142237

11 G174 45487 1.134 S867887 148 74641862

12 204995 435842 1.529 3050897

435842 7

B4

TOTALE 3&7FELEE0 42008051

Bg T(1979)=114.2
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12

TOTHLE

73187

BHEB0

B7671

161417

268701

gty

153129

281740

HS6149

SIXTH YEAR 1980

F&/F4
1.378

1.182

1.3%9
12360
1.2964
1.376
L1279

1.400

(F/FIV4
805071

QIYFI7

1431545

28570961
R PR
2536353
2756336
1746574

7243316

S0329158

{16

17

19

174

17

U
HHBLBY

739761

715763

28086540
ABEVPLE
1596942
30825%0
23099463
893693

20775

Bg T1980)=137.9



AFFENDIX C
COMPUTER PRINTOUTS FOR ANNUAL RESULTS
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+ 3 LEIIRLLTREVLEL VL ORS PR IR AR EL R OE PP IE LISV RENAFAE AN d e Lot oLt e bSO
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R Ry L Y Ty Y T Rt Ty R R T T T Ty
2-GKESSICY ECLATION 43, 1 CRAUIERION IS VAR, NCo 1 RANK = 2
R T L T T T L T Ty L Ty R T N L T
VAR, #C,. E-YEIGHT 1-velCrI
3 49£125.875 L.5588
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COMSTANT = -251277.9+75%
NFULTPL=-? = 2.7816
R=SQUAKE = C.¢129
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2_GRESSICA ECLATION NC. 2 CRITZRIUN [5 VAR, %C. 1 RANK = 2.
Ry Ry L PP e Y P
VYhR.NC. B-wE IGHT Z-we1GHT

2 -125489,375" -TL1hlR
4 7536.849€4 1.2737

CoMSTAYT = -144520C.020"

PULTPL-R = T.6t41

P=-3QUAPE C.9274
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VAR, (C, -WEIGHT I-wLIGHT

2 -5C142.4727 -7.1362
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. ¥320.7 385
4 31.17728.2500
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MLLTPL-? = JeS06T4
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RLGRESSICA ECLATICK NU. 8 CRITERIUN 1S VAR, HC. 1 RAWK = 4,
L et e e it d iy
Vae C, B-WEICHT 1-wE1GH
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3 71249.5313
4 5253C048.,C207
2 ©51271.2500 C a2o1
CONSTANT = -5885061.C20
)
MULTPL=-R = 1.c9C¢ ‘
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MULTPL-R = 3.6921

Y -5QUARE = 2.5842
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3 €8LD.Z7 B4 J.A109 i
4 =116, 0750 RN L] 4 )
3 373761.8125 "L I52h

Lt = 6)482€4.3 .C°

MLLIPL-» = - 1.2CC. N

v LLATL = o202
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A GRTSLIC. ECLATII M RG. Y CRIT=RINY IS VA, ap. 1 . . = 3o
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SUGFPSSICY EQLATI N w7, 17 CALT-TEN 15 vao. e, 1 2.9 = 3.
«.o%ﬂnﬂlﬂ¢¢¢¢006»n00.»&«0«6«0»0%&w»ﬂhﬂ”000w¢nﬁﬂh»k4vw«wnmWﬂﬂ:dﬂ»0¢n°»%9)¢ﬂQﬂk@”on006”44%w#%0*000!‘1%06#»*#'&*#&0#&QQW»GQO""QWQ“OQ*QQ
VAR LE, [T LT LS KA
7 -.23722.0 % S S
¢ [T Yo 1.. ®4
n -1132P23F,0 7 PR XY
CC.5TAT 1 = 17.17426.2:77
SLLIPL=+ = S .T1e5
ieNLLA E o= PR
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RoG2ESSICN ESLATEIN NC. 11 CoITIBELN [N Jes, o, 1 ANk = 4.
LRSI ETELEL BT AL 400 0CEIELLLRLL LRI LSILI2LALeHELLILTEIETSELCANLLLEILALELLEFILICLTLTILISPLELETERILEILEFLIITEIISTERLIIRLLELLTTLCETT SN E ST
VAR, IC. TewEICHT 7,21t :
7 -A(330.77 03 -
- FoLn 277 -
4 -3E1732%.2.2 -
3 171751 .575.
2 -, 2 -
cLoS1AT = ¢548752,7.7
sLLIOL- = 1,22,
F=50Ub-L = 1e7232
SRR AL LI EAE L G AL ERI LS E L L2 LLLILTLLELIRBLLRSLLEIFRLLELLLLLAILENLCITTRLIIPLALACHTHALIFL LA LS LoLEEININEIL LI LLEILLEL 29T
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TITLE CUABRTERLY ALRGENTINA N = 21

(A AR AR R S AR R 2 2 R A R R R R R R i R R A R A R P A R R R R A R R R A R R R R 2 PR AR A AR 2222 L 1]

808095502220V VRLREEFBINSERILEIIBEEFILASRERIRNREIS03S0AFENREITESTLERESRNEISEESFPENRFERSRERLERAEEAFRERN LSRR ASSSASIEESSRERR R8T
VAR .AD, 1 2 3 L] 5 6 7 3 9 10 11 12 13 14 15
PRS2 00S82308 20X RBSIRPLRPRERSSSELRINRSSRIRRIRIBIIEIISISEISLTIRTIISESISIESSE

1 1.2CC2 0.7116 Q.444? -0.28%4 0.0 0.3406 0.57465 Z.3571
2 2.7114 1.0000 0.7CC4 -0.3527 0.0 0.5756 0.1578 <.3242
3 €.4442 GC.7C04 1.00C2 -C.5462 0.0 0.8231 -0.9327 T.+4z44

4 ~0,2894 -0.3527 -0.5462 0.9999 0.0 -0.5552 0.005¢ =-Z.%¢73

s C.2 0.0 0.0 - 0.0 0.0 0.0 2.0 TeZ
4 0.3406 0.5756 0.8231 -0.5552 0.0 1.0000 -0.C677 <.14%%
7 C.57¢5 0.1578 -0.0321 0,0C56 0.0 -0,0697 1.09G6C -2.2273
e $.3571 0.3242 Q.&th.rﬁ-thu 0.0 0.1685 -0.0523 :.7020)
D Ry T L L L T T oIy
PELYS 1.3535.063 35€60395.C00 1.429 T.302 82.200 109.790 0.242
STCv, 212605.125 2331561,.C0C 0.495 C.002 21.160 0.281
R T e e T T T Y L I LYy
SIGREISICH ECLATION NO. 1 CRITERION 1S VAR. NC. 1 RANK = 2,
D e e Y R I LI ryeey
Va7 NG, B-WEIGHT 1-WEIGHT
7 437217.5625 €.5782 :
& ~21889920,0202 -0.2726 -
CONSTANT = 50723.5742 .
MLLTPL=P = C.t465
9=3CUAE = 0.4180- -

lOC.O..I‘Q..Il0000'0.Q...QOII‘.Q0.0Q..‘.OQQQQ.'QO..O.Q‘O.‘..QQQ..Q.Il.nﬂl.l0....QQ..100..G.Q.0'0.000QQ...Q.Q.QQ.OOQQQG.Q.0.00..Q.Q..
385803500820 RSEANIEERRRRPRINNERBNENORRL RSP NIRARIRB0PFFFPPPSABA22 22T ITREAESSEPORRL AR RNPRRERERIRERNRNBSRRREIRNNESEREI0280889908

PEGRESIICY ECLATINN NO. 2 . CRITERION IS VAR, NO, 1 RANK = 2.
BIITTICVSIESILALETOISERRESPINNPNCHIRNEERRLHLNRAEBAESSFEEBIPSIARLTEEITISTTTISLRCIINNDENSNSSPOENSRINSRBELN AP UBEREETINSEIPRNBFSINRIERESSISD
VAP . 5NC. B-WEIGHT I-WEIGHT :

7 447220.337% 0.5914
3 198973,625C 0.4631

CCHSTANT = -289025.3125

PULTPL-R = 0.7394

S-5LLUB2E = 0.5467

PRSI EI0I8ENEIIIESNEEORIIRIININIRSOOSN SIS PIOREAIIINNAISNINENANEIUIL RN TINIEE OSSP IESEIRERREINNEERNRSAIRRAIESRRIISEREIENEIS
bh.hb.w.’.....u.‘»‘.QQIQ.&JQ‘O.‘OQ.QO..QQOQO0'!..0.‘&600..5‘...0...ll&"ll.”b’..'.l.‘.....0.060l.l.b&...'..".b".""0’...0..0..0..

2 i 5RESSITH ECLATION NU. 3 CRITERION IS VAR. NO., 1 RANK = 2,
SRSV ESOULR S LIRSS LLRISRIRILBI00ISLPD02L23880880503FB0SSPP0EOESINDISTEILBSULLSPL 9288002282098 KRB NBPLDSESEEPI8RE22802¢0E888982
VER L NC, B-WEIGHT 1-wEIGHT :
7 456159.6875 0.6032 .
& 3844,9192 0.3827
CONSTANT = -429077.7502
VOLIPL-F = 0.6915
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CCNSTANT = ~151882¢,2°C%
FULTFL-R = C.6342
R-SCUARE = 2.4819

I IR RIS LR R C RS0 R S eI R PR RN 2N I P P A TSI TS E A S L AR N AL LI I AT LTI T RN AITAEETSEEE BRI ENSSSII NI AIIBAS TS IR IS TSEETATIIINSTASEIRDERRE IR
»nnn-»»u»»anwwounwno»qo»nooo.»oun»n»».n»wnannunnouunnlnununnutncuunuollnuu0locniiil0.&.&.6..0.00....nQ.nonnund.‘.o.o..o&cbtnuoucouow

=TZRESTICY EQUATIC 2. 5 CIQTEPET 1S VAR, NT. L RANK = 2.
Ihlwih.lO!ll..dl.lQ.QQ.I.!O.l.dl.ﬂl0.’.nQ.'b!.dlﬁ“hﬁ'.’h'.ﬂn".lllll.l'llICOQ..'GQOQQQ.Q'.."’QIQQQQl“hll‘.l’ﬂ“lblb"hl.!’ﬂ"ﬁﬁ.l.lﬁ
VAR LNC, B-me ICHT I-wEIGRT

5 12%3%251.62C2 T.3285
& 2322.1453% T.232¢

CCUSTANT = -1448%5¢7.09C2

MULTPL-R = C.45¢¢

R=5CURRE = G.2785

TEREETRAPAR SR EFAL 02 DSEIRCEIIIS PR 40P EE NI AN N T AN TASPREIPIE LS INTRLITATANENISINNEISROSIRS SIS SINOIRES RISV ERSTUREITIERINISSRIRISLEIRES S
AT A AN LA E P A ST CIF RS SN AT RS IS ISP A PRSI S A SN NI F RIS S A E NN NI T T NSRRI TRREELRAS LIS IS EEO LSO SIS INTTRSLIAIRIIINNSOSSRERSSRERSR

LGPESSICH ECLATINN N2, & CILTERLIN {5 722, “T. i RANY = 2.
TIERBTAIITRSSES LI I LS ATE LB TSI IS RIS RIEIRISENIASSIIZRLICISTERIINSITINISLNRSNISDRSESSPCSRCRIFFLELETTF SRS TR 22082289 BS30 2985
VAR.NC. B-mzIGHT Z-mEIG-T

2 1122311.272¢C T.233%
“ -1172&732.820C =CT.13¢7 .
= ~1321751.3275

FOLYPL-2 = Se.2821

R=5%LeDE = L 1488

-uqu.-ao¢0~.s.o¢-|n-o-nnuclnwunnntnnnonnlbun-lcun-n-vu.n-unnnun.-un..-uaannnnoc-ao««o.o.nocnno..n.n---n-ucnl-nn-..Iuobnbncnc'lu
22 I1TTIES 2P 0A0S R4S AP URATERSIRLAATASF ST SETTLIITNANTTINCATAOISSANINAENSINIZISSZS I CSARNELSRPEBAEEIT RS EAITANITSTRS 2Rt ddsgdde R

FIORESSICN ECLATIOIN SO, 7 CAIT22170% 135 423, w2, L RANK = 2»
nlbunu1»4..'..‘0.»"0"‘l'h.l.l'ﬂl!lﬂﬁ.“ﬂl!'lhuIll.il..l..l“l..ll.&ﬁlIﬁlﬁlﬁ S8R PRPA NSRS T ULEIAEASINTITXLISTEUREIFIISTRLSISTSEESERR AR S
VER KT, 2-wiigel I-agisaT

& 2£13.£63112 T.24%1
« -143e¢323,6260 -2a1as

CONSTANT = -157119.231215

MoLibL-e = 2,212

P-LUBAE = 201225

X8I HREL OIS LAONRESIETICENNSCANIEIBEPERECIEATIRNSLFISIITISSIANSAVITTATENSSLISNSIEIONASISRINRPE SIS PAET LIRS LLTIXNTTSIBTEISBAEIRISRELSRASERSD
FTRLELLHSE LA S FAN 12422220 NG SR INPICI NI LI ERRALINENSI IV AIBASAAEDNTATITTINENRCTEZIRNSPNSEILBSSINOS SESEFIETTIITISISINSERTINDIIIESDISPSIRNSIRES

LSHESSICH ESLATINN nT, B CPITEZILN i vzs. w7, L RANY =z,
ZIXLELBOFIBRIL IV LIRSS HABLLAB XN LL LIRSV LTI S SIS IRIASTIISEPNDINISLTISLRNOERES S VRSO RDIRLOPIT PSS S LRI AEATSATADEASENSTT NSNS A SRR ED
VAR ET, 3w 1557 1-nEIGHT
5 -778.733% -C.i778
: 3 212231.4375 3.5285
CONSTANT = -122129.6275
¥_LIPL-R = G.64%3
P-LCUABE = 9.1§32

-nlllﬁQ.Ql..ll....l.00.lﬁ!'.Q.Q.bQ"'..Q.....k...l'l.'........l'.!ll'lll.ﬂ...&.l.!.QQ.Q'.I'.....IDD.[I.n'lbl..l.ll..’.'.".'..l..."
EXALALITELBORSTIN OO VLIPS LIRILLEIISINESIIVSSISTSTISETESIEIDITENLTESSTRTESSIDSOFSSUANIFIRLLOIVREBIFLSNSTTIITIAETRNNNSALIENLSEI22IIBROSR

FISPELSION ECLATINN 3 CALTERIZH |3 vB2, ST, 1 RANK = Z.
R R R RNy N N NS R R R 2 s R R R R R R R TP R R R R R AR Z RSN R R a2 SR RN E R R R T S PR N 2R RS R 22202 R R R AR R R R R R SRR 2222 3]
VAR T, B-wE]CHT I-wELGHT
14 44722C.3375 TeIIla
3 13582973.¢2%53 Teht31

COLSTANY -22372%.,212°%
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g 839624.,0000 G.2057
u pmwmwpowwmm o.umoe
u

CONSTANT ~42i317.7375
MULTPL-R = 0.4816
R-SQUARE = 0.2320

SIS 4P P eI OB RR LRI ARREDEFELROLOPACEL LT RN OE0ES20028032334 202N SRR RESRAREIRRISXRERNLRRRRLBORRERENRDSEEFEERBALPLRRERFERLRERLLSRDR IS
u»w&&«t&déQb'ibbeOCQQQQC.o.o’i“‘.'ﬁﬂ.".ﬁo"bhhi'.JhQQQO.QQQIQl'!...&'.'ﬁh...’tbQ&Q...QGQCQO!&{Q'0!'0"0'.0&'.'.6&66..6.'.!'&0"'10

REGRESSICN ECUATION NO. 11 CRITERION IS var, %0, 1 RANK = 2.
D T e R R e L e T T YN
VAR.NC. B-HWEIGHT Z-WEIGHY

4 -4988882.0000 =0.0667
3 175174.5625 0.64077

CGNSTANT = ~134617.1875

FULTPL-R = G.4477 .

R-SQUARE = 0.2004

S9PFS00PPINNADENRANTEAPERA LR ARRSRBAR LIRS RRDPINELSN TSRS ARV RRGRNAEEERESLBIRRNIBEREERRRERRRSEREBEEERRTESRNRASILRE RPN AR ENB AN
CIIPRVENNPNNAEBBEL N AERIBRNSPRPRLR UL RPE ARSI BRI RRF LSS P LN ERXRAREANEERENREERNSSRLABRERREERRNC RN SENEBREROBARSSR RSS2 EDEb SRS

REGRESSICN ECLATION NO, 12 CRITERION IS VAR, 4C, 1 RANK = 3,
L e e Y T T T
VAR.NC. B-WE [GHT I-WEIGHT .

7 446108,2509 €.5307 ‘
4 -4235665,0000 ~0.2566
3 185677.2502 0.4322

CCHSTANT = -259635.7500

MULTPL-R = 0.7409

R-SQUALE = 0.5489

FECEHLEEBEGEHASAOLFSICARIAENNNRNNDERIEETIRRIOERETRBPASEESLANREBIPAINROSRERNSRVERENPNRREEHARSENSELRRIERE LR BNE4AEDRIVEEEABS2 RS RR%D
PEPCATIRICEOICHOP I AN AP IS IAIALBL42B24%AC40B020820380 2 AR BASESBEITEEBESPSL R 0LRRPPRF SRR AISRABLLASEPIRR ISR RIEIRRL R4 RXRERR0SS

RI{GRESSICN ECLATION NO, 13 CRITERION 1S vaz, NC. 1 RANK = 3,
L L Ty e s e R T e T R T e P e
VAR.NC, B-WEIGHT L-WEIGHT

1 363740.3125 0.4810
4 -5795808,0000 -0.0775
2 0.0555 0.6083

CONSTAMNT = -167998.0625

MULTPL-R = 0.8559

R-SQUARE = 0.7326

SVEADIVIBAI LISV PO SR RINFFNATHCIFEDIRBLLF VB ESORIILS ORI OIIEINRUNIREINRNREIURRCOORNIBRERRRRBGREIREIE 02 C 2B ARIIISEFIRAELS3024540030
2500220092480 00 NSRRI ORRVNRTIERBASERRDINIBDERBNSIOISLEEBSISIVOANHRVINRIDRSISLODAEINISPERFIRISSRESEDONANISBHINNRECEDRIRRER2PIDS4S

RIGRESSICN ECLATION NO. 14 CRITERION IS VAR, NC, 1 RANK = 3.
SR LADBREEIV RV OROR VLR LRANN RS OIR AP G LR EEABLEBESBEISLISENLERASHRSIBNROIPENENS RO AR OPURRNNGRLNEININIADLOSDNSBEREIRIBEORENBSODRENSFRSY
VAR.NC. B-WEIGHT 2~WE IGHT

8 1359246.0000 0.3330
7 465920.7500 0.6161
L} 3290.2883 0.3275

ﬁczm—ﬁz- = -1723643,0500

MULTPL-R =. 0.7653

R-5GQUARE = 0.5857 .

SOONDETIOTOS IO EIO SRR NRIER RN BRI ARIOEE NI SO BINSSHARDIORISHESOIDORIRANNOIRIRN SR IBRRIBEREEIRTEIRIESREEIRRIORERINF IS SRS Ra b0 0D
TAEVE00R0NSNONTINCUBETAIREINSRRSIRORINBEIEREEEESEOPRIRISLL 000 ER SRS NSRERESRRIBLOBAENAOEISRINNAVIRRIARRINIRARPSREEEERRIRNSIEIERNRNN
R-GPESSICN ECLATION NO. L5 CRITERION IS vaR, HWC, 1 RANK = 3.
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CONSTANT = -1399110.06¢C
sLLTIPL-R = 0.7130
R-SQUARE = 0.5976 -

POV IBIVIEPEVPINLOTRRO AP RTI PP I ISR AG QOB ESSEIRRENRRINSHAOFCEERIREPSXREPAB SRR RSN ER 03k AR 4RSS N &SRR A NSRRI ERDRIERERNSARER0ES
L0230 29FBVEVBVLAO LSRR EROENRORNOVASL IR N AR AR PP ZPUABICANISSDEURERISININNISSINRSRELIRLENNRS RNV HINRSFFSFOEBESREFEESEEIRES0KEREDA

2-GRESSICN EQLATION NO. 27 CRITERION §5 VAR. NO. 1 RANK = Se
o»O¢¢nuoQ»Q¢~QnoQ»nlGwc5&000&%6&0.00o0006&90.000&.0bod..i.lﬁob.ilb.iﬁ..lnQ'OQQ.QQ.0l.QQGGQQD.lQQ.Ol'Q&O!DDO&bG&.le.00Q.Q.'GOQGQOQQQ
VAR,NCe ° B-WEIGHT Z~WEIGHT

] 838164.9375 C.2053
7 379359,3759 Q.5017
[3 316,.7236 0.0315
4 1232644.0C00 0.0165 !
2 0.0505 0.5535

CCHSTANT = -1040182.9375

FLULTPL-R = 0.8732

Re,CUARE = 0.7624

IR SSEBEBENBNLIRIFRRBRRIOIRDEIBEEFCLLVOBIRERIEEELILIRIEIEA PSP TLTRRNTRRRERRIPHREREERERELFEENSINILEBRERNEIE2Cae 020 akIRRNR
FRCALLENDIEIBEIIRTRRINFRABANRPENNEABRINEORNAREORR N A ARDOATERSEARE0SE22202 LRIV IRRCORSNEARRRARNRSARSENERSERPAARANRLS 220 NEERER RS

R:GPESSICN ECLATION NO. 28 - CRITERION 1S VAR. NO. 1 RANK = 5"
LS4 LSS XS SESITIREILSSISFRICERERNRERNN R RV RN SRL L2440 $08P02RS 3424888083083 RVSRPBARERRRPESPREENSRBIESESLLECISS6ERESEORD
VAP  NC, B-REIGHT T-HEIGHT

2 1212437.0900 0.2970
7 4£2528.7500 G.6116
£ 1960.1353 G.1951
4 §445607.CC0C ¢.G728
3 93191.7500 0.2169 3

CooSTANTY = ~1576973,0000 -

Y_LTPL-R = 0.7749

R-50LA83E = .0.6004

PEEERHPCC OO LA LGSR LA EBINRESIIRCRORERRSLLISERNSENHCHFAAFOBLEIRLBL0EIBSRE02 802800 RP2R0RRNERNRARBLXERRRRBRRINBENEDEICSLASSRRRRNTE4SD
S0LLTELSLNEOBCBELINBLORRIEIVABNRENSSVRRELNECIRRBREPIRESSLIPISPESNEISEISESNLRIORN L REIRILELBEEEORRPERINA SRR SN LSS ARSI EIIDS

SSRESSICS EGLATIGN NU, 29 CRITERION 1S VAR, NO. 1 RANK = 6.
00n»lnnQh»bu&u».w»n.oODQOQo&IOOQC'Q'QQ.QQQ..I.QQ.OOO.{Q....Q&QQQ.QQ...'Q.Q.DI.QQ..Q".Q..i'....QQ...&QQQ'O'QIQ0.0’.0&00.000&..000"0
VER NC. BE-WEIGHT I-wEIGHT
R 992195.2500 0.2431
7 377208.5625 0.4988
¢ 1340.4429 0.133¢
4 1353230.0200 0.0181
3 -6RRBOL1ARTS -0.1603
2 0.0543 0.5960
censtanT = -12219254.0C00
MLLTPL=] = 0.89760
P-liyavs = 0.7674
PIANOBLEIBINNBL4DEAI LIS XOERLNSRNBSNRVSRENROCLEOIDRVERS030098 080009028040 S804V ESLORNBRRBERRERRRAREIEIEROREIVE R0 089000 088
Frll »CLEIL 28 VES, MCCEL 22 F = Je4417 DF = 1, 15
0202 PLONILOBEEIICINSILIEOEBH0H00FCRRILIDLONLPEISREAEIRAROSSOSOESEBESAREETIENOS S NLIISEIRSSIRENIEISDRSRFCORIRLINAIR0EI0II0004303 00y
Foll »PILEL 2% “ES. MCDEL 23 F = 1.9230 DF = 1, 15
PATXELSCOLINOLCAOEDNULLEILVNOPROILE0ABL6VL ORISR ABLBANEINVLDAVAPSIBLEBIELEIRISRIEIILS C'QQOGQ'QOQQQOQQQQQ'IQ_Q-uwnotocooo.-obco Se9ne
FLLlL MCTEL 22 FES. MOGEL 24 F = 13.808 OF = 1, 15 )
~v.evnnncnnno.annnunnnqna.odc000&0'nonc0&0000000».QQ..0000!06.0o.ol'On.obnl.n».o.QouotooiiclooboooQo0;ohi.ﬂ.t'.oo.n&.ooooooo'ono (224
FLbL “TLEL 28 vES. MCOEL 25 F = 2.343 OF = 1, 15

BV ILUTOOEPPIERLCINVELTIIDDLVNEDAVOOBRINLIRDSADANSI USSR OOLOEIRBDIIRNESEE RS2 0DIR$400 0PNV ENSFIRRANSF LIS HEBSF42000002000000800D
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8 6140583.C369 C.51417
7 1589603.00C0 0.46217
CCNSTANT = ~-6960699.0000
PULTPL-R = 0.6230
R-SQUARE = 0.3881

SELLESCOLERELRC LR eI SRR L AN INNCRSLOOIRRATRAPPAFRLAEICHOSEHECHEBEVEICVISUSANOREFEINRELRNRLSILREFRFEPFERSRNPNRRRARRSDNRERISENINNONSE
PPENLLESLECTIPEREISHVIREIIRINIINEIPRIPEIN VLIPSV NG 024S 2952239300880 B3302 05055800042 H22R0 N B4R 243308830308%2358322

REGRESSICN ECLATICN NO. 5 CRITERIDN IS VAR, NO. } RANK = 2. . -
R T T R R e e L R PR T e e e g il g
VAR NG, B-WEIGHT I-WEIGHT

8 4623442.0000 0.3530
L] 3637,5613 0.1938

CCNSTANT = ~47929R8.0CCO

PULTPL-R = 0.4€26

R-SQUARE = 0.21490

EOS4SERRLSFSL SN0 RS89 480F 22402V R0RRVRNRSEREIBEIRDEPOLENRSLEPDEIPLETINPEDIRIVEFPLXEFPREXNVNRESNINEORRRRT NSNS IRNOEESEEBIRRISETES
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RLGRESSICN ECLATIDN NO, 6 CRITERION IS VAR, NO, 1 RANK = 2.
CIEENLEISIRI SIS ISAIEEREIINIISIRRASINNSBEEATESEIRATEIFCIREEESESEIICEELIIEISEREL ISR ORRIRINRLTLENANNENISAFSLIILE RIS RESIISR
VAR.NC. B-WEIGHT Z-WEIGHT

8 4383797.C000 043347
4 -166C316.0000 -0.1899

CCNSTANT = ~2236027.0300 -

PULTPL-R = 0.4577

P=5CUARE = 0.2C95
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R-GRESSICH ECUATION NO. 7 CRITERION IS VAR. NO. 1 RANK = 2,
0..!!..0.0.0000..0..0‘0'000.“.&..&.0..QQ.G..'.QQGOJQQI'........l..ﬂ.' 9388008 SS LR PPLLRSVSEILERLREREESRERRE LSRR ITRESETSREES
VAR.NC. B-WE IGHT Z-wEIGHT
5 : €147.6914 0.3221
4 -303€167.0000 -0.3466
CCUSTANT = 3140081.0000
FULTPL-R = 0.4767
P-SQUARE = 0.2273
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REGRESSICY ECUATION NO. 8 CRITERION IS VAR, NO. 1 RANK = 3.
0PI IO s0000800 080880080080ttt tEsor Rttt Ittt Rt Ittt It Nt st et ItvIRNeIRtIRIRIRRIRREREREIRERRRRIRIERIRIRERRRRPRRREERIRRORIRNIRIEIROIITIRSY
VARNC. B8-WEIGHT I-HEIGHY

7 1210487.0000 0.3523
4 ~2037468.0200 -0.2330
2 0.0737 C.5408

CCNSTANT = 2028962.0000

PULTPL-R = 0.7329

P-5QUARE = 0.5371
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HEGRESSION EQUATICN NO. 9 CRITERION IS VAR. NO. 1. RANK = 3.
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FLLL MOCEL 13 RES. MCCEL ]2 F o= 2.016 OF = 1, 16
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. e XA L bewmtiurg Lo=we prered e e
7 572527.75CC €.3867
R 841340.4375 0.5589%
CONSTANT = ~-955915.3125
PULIPL-R = C.6646
R-SQUARE = 0.4416
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RUGPESSICN EQUATICAM NU. S CRITERION IS VAR, NO, 1 RANK = 2.
-.o.o¢'ooo..ﬁ.o..noo-o-'.n'o-.oo;u...u.nnounuoanonc.ocouonnuno'oonnooonno».con.oon.oonooc»niﬁo;iownoo.o;0.0¢ao¢'o;¢¢nwo.n»oo-.»oopop
VAR,NC. B-WE IGHT Z-WEIGHT

] 772521.3750 0.5132
] 427.5132 0.0396

CCHSTANT = -184859.3750

PULTPL-®R = 0.5414

R-SQUARE = 0.2931
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RLGRESSICN ECLATICA NO. 6 CRITERION 1S VAR, NO. 1 RANK = 2,
nQQQ.006.~¢.‘D.QO000.olDQQ.Q.l’lb.li.'.'..'d"QQGCGO'OQQOO'00.00Q'..0'.0.0.00..OIQDQIQOOO'DOOQA‘Q.QQ.Q.QQO..Ql0.00.00..'.0.'“0.000.'
VAR .NC. B-wE IGHT Z-WEIGHT
e 685917.3125 0.4556
4 -875336.7500 -0,1055
CONSTANT = ~592401.500 i
MULLTPL-R = 2.5442
R=-3CUBRE = 0.2962
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RIGPESSICY ECLATIUA NG, 7 CRITERION IS VAR, NO. 1 RANK = 2.
.»ou»».‘-oo..o.-n..on-..0--u.nwo.obo...oocc-vc.ocoo.n.oaa.au.oonno.nc..nonooooooono..no.onoo»oao&c»oooo.000».0.».0.»0......;..-.-
VAR NC. B-WEIGHT I-wEIGHT .

€ -351.7537 -0.3325 )
4 -4151390.0000 -0.5006

CONSTANT = 402247.5900C

PULTPL-R = 0.4728

R=-SCUARE = 0.2236
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REGRESSICN ECULATINN NO. 8 CRITERION 1S VAR, NC. 1 RANK = 2.
.qnnnyn......ntonu.noobulnonnci.otlooonu.».u&ood'ooooonocnocnnono...nno.no.n.on»a.onOQb.Q.0.0-0oooloooioioooonnnnvnobuo.oo.no...b.ob
VAR,ANC. B-WEIGHT Z-WEIGHT

] -2558.6833 -C.2368
3 355094.8125 0.7684

CONSTANT = -B5771.3125

MULTPL-? = 0.58e91

F=-5QUARE = J3.3470
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RLGRESSICH ECLATIUN NO. 9 CRITERION 15 VAR, NC. 1 RANK = 2,
-.-..oo..noo.;....».»oo'u.o.ouno&.-non.n»o..».o.nsoan....n..o-onnosou.ooo.o.oo.oo.noo..oo.o'..oo-n.-u"n.nci-.inﬁo‘oﬁooo¢.qooouoo.»
VAR.NC, B-wEIGHT Z-RWEIGHIT

7 526813.375) 0.3560
3 2€3735,2500 0.57C7

CCNSTANT = -368439,4375

MULTPL-R = 0.€751

R-SQUARE = 0.4557
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8 359418.1259 C.2454%

3 178247.9375 0.3857 )
CONSTANT =, -53415C.5625 .
PULTPL-R = 0.5949
R-SQUARE = 45.3537

sevensrbbesRRRRNLES PO EIEITIEROREF RIS RASHH 04D Q..b0oQ..00.&0'!!».00'§-n'0d0040'bb’.0QQQbﬁ00ﬁbQO&00#6"*6..4900'¢#QQD00.0QQ
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REGRESSION ECUATION NC. 11 CRITERION IS VAR, NO. 1 RANK =, 2.
-.u.-ooooo.nooqoo.oc.o;o.»...o...‘...-....oao..n.o-...'u¢.'.n'..;oco.owo.oouooooeooa SRR RRRRIERRSIREEIRARTEBISI SRR BE002
VAR.NC. B=WE IGHT Z-WEIGHT
4 323451.43175 0.0402
3 28C717.1975 C.6075
CCNSTANT = -278351.875C
MULTPL-R = 0.5740
R-SQUARE = 0.3274
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KEGRESSIGN ECLATIUN NC. 12 CRITERION IS VAR, NC. 1 RANK = 3.
USSP SSPOITBISSPSIRIIS PP TRPPPPT P E PR PIT T PRI T I L e i b dd i dddd b bhbdddd SEEEESIERIISREARLNEINEARRRSRESEAIPIE SR LSS0 042
VAR.NC. B-WEIGKFT Z-WEIGHT .

7 564982,.5709 C.3683
4 -886784.2125 ~5.1069
3 221999.9375 C,.4804

CCNSTANT = -265735,125C

MULTPL-R = D.ET174

R~SCUARE = C.4588
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R:GRESSICY ECUATION NO. 13 - CRIVERION IS VAR, NC. 1 RANK = 3,
cnl.oQQQ000000.000000DQQQOQ..Q.QOQ.!..Q.Q.'.i.'.!..l.&OOQQQOOQDOO.Q0{'0"0.000000.00.0...0 Q.QO0.0.h.ob.".h....b.0Ii.0ﬁ600'6'000000
VAR.NC. B-WEIGHT  ~ Z-WEIGHT
7 ©58044.4375 €.3075
4 -822715.43175 ~0.2992
2 - 0.6651 1.6635
CCHSTANT = -161723.3125
BLLTPL-R = 0.2113
R-SQUARE = 0.6581
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REGRESSICM ECLATION NO. 14 CRITERIOM IS VAR, MNC. 1 RANK "= 3.
»a...oonnnu.o~.o.o«..u».»unoo-.-..oocnoo.nw.o..oub..-.-.-o.u..qcounoo.oodonnconoo..-o..o..ooonon-o..;...unno00¢onouonn'o¢4.oouoco¢u
VAR.NC. B-WEIGKT Z-WEIGHT
8 815592.3750 C.5418
7 571795.,750C C.3864
€ 265.7343 0.38246
CONSTANT = ~959648.3125
PULTPL-R = 0.6¢48 : N
R-SCUARE = 0.4429
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ALGRESSICN EGLATION NO. 15 CR{TERION 1S VAR. NC. 1 RANK = 3.
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REGRESSICN ECLATION NO. 16 CRITERION 1S VAR, NO. 1 RANK = 3.
T OERe BN EI ARSI RN OO IRRANI S IR AN IR IS E SRS EIRERSISCEEFEALLEISEERRE NSRRI OHRERIAEEIRRRRANRIIEARAIEIFAS2ER 00222320202
VAR.NC. B-WEIGHT Z-WEIGHT

8 68B£723.3125 0.4562
] -437.4299 . ~0.G4G5
4 -1159178.€002 -0.1397

CONSTANT = -530042,5000 .

MULTPL-R = 0.5446

R-SQUARE = 0.2966 ’ -

QO!Q.uQQOQlQ..O.Q&&QOQOO}EOQ.*OG“&&O’OOQO.'Q.ﬁ!..”.tQ.QDQQ..Q.OQQQ0.0..QO..QO'..Ql..Ql.'“l".QDQ.Q"Q.Q..‘QQOQQQ'Oitﬁbﬁdtﬁtbinbﬂvh
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REGRESSICN ECLATION NO. 17 CRITERION 1S VAR. ng. 1 RANK = 3.
P D e T s R R R L R L Rl e el e R R i il ittt il bttt dd
VAR.NG. B-WE IGHT Z-WEIGHT

7 635€03.6250 €.4295
6 -1738.8855 -G.16C9
4 ~5448275.0200 . -0.6567

CCNSTANT = ©64642.8750

MULTPL-R = C.6336

R-SQUARE = 0.4015
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REGRESSICN ECLATIUN NO. 18 CRITERION 1S VAR. NO. 1. RANK = 3,
A48 IV 43284800 0 0QO.l..&.'ﬁ........i.QnQQQ!QQQCQ.QbilQQ.Q.Q&QOQQ00106000..'000.0Q.O'.DO0000000"'.000.0!"'Obnl.QiOGCOOOOQQbOOOOQ
VAR.NC. B-WEIGHT I-MEIGHT

] 499392,6250 0.3317
4 1859843.0000 0.2242 :
3 235147.6875 0.5089

CONSTANT = -B£3164.8125

MULTPL-R = 0.6044 .

R-SQUARE = 0.3653
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RLGRESSICN ECLATION NO. 19 CRITERION IS VAR. NO. ) RANK = 3,
8492400 .Q..n...QIQO."..&6"..0.!%'..'.'Q.QQGG.OO...‘OQOOOQ.Q"0.0Q.C..Q..Q...Q.OQQO'&JQ..QOQ..&Q&O.&Q.'.&&Q.&HQQDQ.QQ&QQQQ&'Q.QQQ
VAR.HO. B-WE IGHT Z-WEIGHT
7 52¢673.8125 0.3517
6 -2331.9307 -0.2158
3 345823.93175 0.7484
CONSTANT = -228143.8125
PULTPL-R = 0.6861
R=5QUARE = 0.4707 .
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REGRESSICHN ECUATIUN NO. 20 CRIYERION IS VAR, NO. 1 RANK = 3,
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VAR.NC. B-WEIGHT Z-WEIGHT

] 438084.6250 €.2310 '
€ -3184.1252 -0.2946
3 274181.3750 0.5933

CONSTANT = -399700.75C0

FULTPL-K = 0.6173

f-5CUARE = 0.3810
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Lotata o= -3323378.50

MLLTPL-R = 0.7071

R-SQUARE = 0.4399
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R-GRESSICN ECULATILN NO. 27 CRITERION IS5 VAR. NC. 1 RANK = 5.
»lnﬂgni.thaanoooueﬁca.nu»QdconcﬁﬁwbouﬁﬁbnnﬁoQll...lﬁ!.ﬂoitoiabuQQQQ.Q.&DOQOIDQDI'.QQCOOQQ&Q&'OQ.Ql&»'&"bQGQib.&iﬁ".ﬂﬁb&t‘l'bd“hﬁh
VAR.NC. B-WEIGHT 2-WEIGHT

8 2448697.C203 0.3071
7 656771.73175 0.2443 .
€ 666.0706 0.5689
4 -1833333.0200 -0.1367
2 0.0584 G.6664

CONSTANT = -2348704.0G0. .

PULTPL-P = 0.8086

R-STUAPE = 0.6538
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RLGRESSIC' ECLATIUN NO. 28 CRITERION IS VAR. NO. 1 RANK = 5.
FEIIPLOIIENSP S LI LIDSIPINLPINOAISELITHLRBEERXRLEXAFEELISCNSR SIS BFFECEICHCFEEHIEACRFCHIRXLEIRDANBEBARENNINRRAXSIRIEIREIPIRFRNERERE00 35S
VAR . NC. B-WE IGHT L-WEIGHT
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c.2 c.c 0.0 0.0 .z .2 e
S £.5754 2.0 0.7236 0.0 LeZIIT L2 csi2
2 -2.2335 C.C 0.C6l6 0.0 TeIIlF Te227s
T 0.1033 9.0 0.1707 0.0 =2.23%12 T.Z7L0e 1.2IC0
LITESADEIEIBALIVLIISSILICAIISCTOSATRSS R R A T Ty PYTYYY PR P P OOrrproreees
1j8€L.€58 35606395,C00 - 97.000 109.790 0.254
25227.313 2231561.0C0 .22 PR 0.000 21.160 0.161

«.nundnnannnu».nuo.d.&»nﬂnnﬁnnnnon-nnuu.nnnunnnnnnnnunnnnnnubnncu-Obvoun.0...o.ononoaooQﬁ&00.0¢¢.ooo.o9.0d0&lowoow
JETILN NT. ] CRITERION 15 f22, nZT. ] RANK = 2.
TEPATLASS 84880 N NI ANRNEE AN NIRRT N SE ST NI I ANIRTINSNITILRTILERRELRORR OSSR EIENIENERESIEERILRSIIRSRESRERNBRRSRD
B-wEICGHT I-WEIGHT
505748.8125
34642458,02C2
-143112.87%50

C.53C2
C.1345 .

SeS542

C.3C78
ZOSBLAISLIISTBINASIFIFRBEF IS A ISAS T TIVAIVRTINEIVISITSLXTISTENISNOSEPSIRSA ARSI RPE V2N I2 48222800842
A g Ty Y P Y P P Y PR P Y YT
LATITN T 2 CRITERION IS v23, wI. 1} PANK = 1.
L R Y e T

Z-mEIG-T Z-wEIGHT
5177G8.250¢ C.5383
9.6 0.9
164.0625
€.5323
C.2838

IV EISIPOFBLSIDSPISEBIIERIT ST RIS LEDRIVISERVBE S BETCASSSS VSNG40 R44229922 84298202 EXF2ICLSEIS0S
ZESISIBOVOSBIIIFNF AT LIV DINIRAITRA22IP22392 43228 C2STTLTTLVSOTIFIIISNL VSIS RSLLRAILERERLIRE0I2ISS5E2RISSERBSRED

LATITN NO, 3 CRITERION I5 was, %2, 1! RANK = 2.
LR D T T T T T T R T T T B PP

B=WEIGHT I-WEIGHT
517456.1250 0.3381
£53.2261 0.1165
-93458.0000

9.
2.

trvsvaTe S CIS420$B4 ¢SV ELFETEILVITTITTRLICLLAESINITI AR LEASCEOTOFIOBITEIBERVALIBLSFASSLIOIRAFISEB TSI S 24208909




2 0 0 9

]

2

e ® © @ ® o O 8 v 9

VAR AL B-WEIGHT . . Z-weaunr e e e - b

8 €1€6C131.C100 Ge.34l1
T 1898432.0000 0.1831
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H 0.5 0.0 0.0 0.0 0.0 0.0 0.0 2.2
5 C.1747 0.5756 0.0 0.8950 0.0 1.0000 0.0063 -0.4253
7 €C.2115 C.0314 0.0 -0.0773 0.0 0.0060 1.00C3 2.1137 ’
8 G.1504 -G.2131 0.0 -0.4916 0.0 -0.4253 0.1137 1.9C0C
I I s
¥EANS 223644,938 3560395.000 4,000 2.551 96.000 ~ 109,790 0.249
s1CY. 189848.688 2331561.0090 0.000 5.227 0.000 21.160 0.033
N I I I T T T T T T e T
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REGOESSICY ECULATION NO, 29 CRITERION IS VAR, NO. 1 RANK = 6.
A A A A A e e L B L T U Y
VAR ND. B-WEIGHT Z-WEIGHT
8 1598403.0702 0.1182
7 475487.3125 0.1926
£ -5187.9648 -0.3046
“ 293485.3750 0.0500
3 142732.0625 0.6299
2 0.0385 0.2490
LoNsTAT = -1598489.0207
MULTPL-R = 0.8019
P-5QUAZE = 0.6431
.b.b»n..'Q~Q&o06.0QCl.QQ&&D"OQQQ&QQ&Q&QQOQ..h'ﬂ!l'lﬂﬁh.ﬂ.!.’ﬂ.lh...-lennQ.&nﬂl..Q&QQIGQ"Ql'l’iﬁQO&‘&&“QOQ&.&&Q&QQIQ'QIQ.O&"QQQQQQ
FLLL POCEL 28 PES. MCDEL 22 F o= 11.384 DF = 1, 12
OQQ.QAQl'hi{..'000QQ.!'..§'§0§Q.QwQQDQO&,&0‘"'5“0&'.006&“00'6QQQ.Q.Q»l.lhlnluhﬁﬂﬂ."bQéibi’ﬁib.’“’O’i.&i"ﬁ’ﬂ“.GGOQQQ‘QQ.QQQﬁ’l!...“'l’
fLLL PULEL 28 PES. MODEL 23 F = 1.C32 DF = 1, 15
QIlb“u.'Q...QQ'0.#0*!00»"00006&&».&‘&QOQ'&6&th&.#.‘*Q.QQAQbDQQ.CQQ'ibl#ﬂ.“l.QQQQ4&'.DOQQ!“&&4&&’{“&’&6'0OlhihﬁnholﬁﬂncﬁhidulnhbbI
FLLL *OGEL 28 PES. MODEL 24 F = 1.700 DF = 1, 1s
QQQQQa0'&”“.'QQ000&.“.0QQQOO&QI““%“'O“QQ..DQQ.QQQOQQOGQQQQNQO“QQQQQQ.l00'!"’Ql““ﬂhl000.QDQ%Q"‘O.&'&.&“I.QO.“&D.OQQQQQ'V’OQOQﬂVQQQliﬁi
Ftt MODEL 28 RES. MODEL 25 F = J.439 OF = | 12
00~§Q»QQ.Q'QQQQ.QlQQQhQQIQOOQQO'0&“"!”‘.0.0&*&&66.00'0'OQQDQQOQ.Q»”&O....QIQQDO&.‘Qb.'&ﬁ.i}.ib9’*&'&.Qib’.O#'Qth'#ﬂ..&tﬁf""'b.."'
FLLL ¥YOUEL 27 KES. PODEL 26 F o= 0.205 OF = 1, 13

ooooo»o.n;n.n.»0'9CQ'QnQ»QﬁooQbib&»'*ﬁhnwloooblluobidolcoublnano»n»n».n»-»QOQQOQuaOQQ»Qa&ooQ&i&...i'&iﬁcoo0600&‘»wQOOQQQQOQQO.QO¢¢QQ

ILF22:1 PRNGAAM [4TERRUPT OLD PSW IS CTIDQOQF421906EDD




AFFENDIXY B
FORME TO USE FORTRAN PROGRAM




3.

(241

6.

CARDS FOR MARKLT RLSLARCH MULTIP! . REGRESSLUN PROGRAM

12345678 910111213141516E7181920212223242526272829303132333435

. title -

--._........_._...._.__...-__........—————-.—.—._......___-..._.._.—_.——-

12345678 910111213141516171819202122232425

—— — - — — —

. control

format {_
qe------------TTTIZIIITITIIC

. DATA CARDS ARE PLACED HERE

See next sheet for information

. equations 3 6 9 12 15 18 21 24 27 30

2 —— -- -- ZI ID DI IS
3) - == == =TT 7T T o - —-
0 -- == - I I I IIIDTT oI
) —- == DT ZI I IIIIIDST oI
6) —_—— - == T T T e e ==
7) -- -- - - Z” C T T - -
8) - == - TT 7T 7T T - = ==
) -- - oo DI I IDIIID ST
10) - = =TT T T e em == =
11) - -- -- -7 T Tl e —e —-
12) -—- == == == =7 - T —-
13) _—— == == =TT 7T T L ae ==
14) B s U ——
15) —_—— == == == T T T L e -
16) —_—— == == T T T e ==
17) —_———— == == T T T L e ==
18) - == - = - 7= T e -
19) - == == == T T T - - —-
20) -— == == -=- -= ~- - -
21) _—— - == == T T T e ==
22) _—— e == == s T T e ==
23) —_—— m= == == - T T - —=
24) - == == == T T T T -
25) _—— = == == T T e ==
26) - == == == —-- = 7 — T e
27 e o
28 —— mm == = m— m— T T T -
29) _—— == == —= - T T T -
) -- oo - DI I DIt

123456780910

F-tests

—




€7€ 455545 753

4. DATA CARDS :

1238 3mm 7 w $1911121314151617 wmwmammwmm“mmw«MMWMwwmwﬂmmemmwmwmwwwmwmmwwm&mnwuwuw»m»mu&a wmwwww,w‘@ Bk 1L
mw«;s;asix;sa:iu;a:;ai;aai:sea!ss1;143;51iss;s|‘;zxz ‘‘‘‘‘‘‘‘ o

3) e mmmmmm e mmm—mm— e —m— -k oo

S ‘!il""lnlllllull.l!l.llllilullllill‘vli!zl!n.i‘luioaln\bla‘ﬁw
e e e e - - ———— o —— = = e e e o e e e TS T -
e e e e e ——— s = = e e e T

e e e e e - e e == e = = e
e e o ——— o ——t = —— = o o= e S == e

. e e e o o o = e . e e = e e e e
e e e e e e e = —————— = = = S eSS e




AFPENDIX F
FORTRAN FROGRAM




REGRESSION WITH VARTABELE GENERATION AND

CarD I8 TITLE CARD.
CakD TS5 MALN CONTROL IN L5 REPORTING N» NUD» HNEQ»

G DETa CARDS . NVD = & VARTABLEES ON EACH DATA CARD
[OMEy NF = & F-S5TATISTICS, NGEN = & VARLABLES TO

caRnE FOLLOW IN 1 FORMAT.  ALL DATA IN FLOATING FOINT

GIL CARDS (ONE FOR EACH ERUATION ) IN I3 FORMAT
ToTEL # VARIABLES IN EQUATION, LISTING OF ViaRTaBLES

:h.ﬁﬁﬂbﬁ TN TS5 REPORTING FULL MODEL &y REST MODEL &y

WG GRPACE ON F-STAT CARD MaY BE UBED FOR LaBEL OF

12 TN ROEArTHYy BOES)s REQUS0Yy IX(ZE)y LABEL(LG)

“KDH TITLELZDY s X(70)y SUMTOYy 8ET0700y

(2&T 13
(TS LSA4D
{1L&TED
CEla4)
& (rlty TLTLES Yy 2084y Y N o= Ty

'.l:‘ i } ;‘
GTOC1¥y 13mOTwYy 72Xy "VARGNDL Ty
s i My BOC R}
L/ EKy I8y 3Ky LGF8.A)
/LKy ld Gty /44Xy 'MEANS's 3Xy L8FL6.3)
DAYy 'BTDV. e 33Xy LBFLE.3)
(11320 R /5%y "REGRESSTION EQUATION NU;‘9IS¥9X?
TE Vs MO e T3y 25Xy P RAND m i FE,O LNy 1320 R )/ =
T EE g EeWELGHT e B X -WETGHT ')
T ¢ 1EMe I3y 3 Flé.dr 33Xy FLO.4)

Yy 'CONSTANT ='s 33Xy Flé. 47 /6%y "MULTPL~R ="3Xs
e SOUARE =1y 33X F10‘4/1Xy13*(‘x‘))

(5%, 'FULL MODEL's T3» 4%y 'RES. MODEL " s TEr 4Ry
Ay DF omty L3y Ty Ty 4%y 15A4/ 1K 13207 X))
AND COMTROL CaRDy ZERD STORAGE .
Ce END=E00) TITLE
CTREY e NUDe NERy NF e NGENy
iy XFEMT

0.0

o L z {1, 0
PR WD b MGEN
Dir na U Jmle NV
& .0
Lol oy MW
0.0




DETAy ACCUMULATE SUME AND RaAW SUME OF BOUARES.

GORE®&D ans
TN At Al

Bl LE0 sV e NY

Lt Ry = uel

W ALy LFMTY (XCd e Js=1yNVDD

TION CARDS (IF ANYY FOLLOW THIS CaRbD.

CLa=9708L6)/794626.5

VEF-1A313EYEY /BO24087

(8328371610

LRI BB 061

(G3-L0&6. 9143 /81609

aATLUN CARDS (IF ANY) FRECEDE THIS CakD,

<1 GO OTO 123

Wu e NV

LoMakRIe
4
RS AL

IF
{3
LEE Clus =
TES I 126 JsmleNV
Aidr o= H{dy -~ DO
LES SUMOdr = 8BUMOIY + X4y
GO L30 I=lsNY
DO 130 Jde=lsNY
La0 8800 = SE(Tsdy + XX x X{Js
200 oo AdPeZdy TITLE. N
CCALCULATE SUME OF SQUARESy THEN MEANS aAND STDVSs THEN
CORRBELATIONE

o= e NV
W]y MY
BE(Lsdd — {BUMITY ® BUMIJY / Fio
e NV
= GUMGDY /S FN o+ COdd
= GURT (88ddydd / FNY + 0,0000001

= GE{TyJdy /O (FN % BTDV(LDY ® TRV
CORREDLATIONSy MEANS, AND STANDARD DEVIATIONS IN MATRIX

(e sy Judd
W my

Le (BECLyddy Jmddyddldd
LTE Chreda) (B5UMCAy J=ddeJddd
WRATE CAF»E3) (8TDV D)y Jdsdds Juddd
PR VR P I PR
Sl 0 BTOR
eiE TREK OF CORRELATIONS FOR KTH PREDICTION

GoobE
BT

AP0 D0 B0 Ml e NEQ
REGHD CIRy3Y NGy (XX Uy J=l g NED




M= NE -
TO = THAINGS
DO 300 T=deNR
Lo = IA00)
0300 J=l e NO
Whdom TE LU
00 B{ledy = SBECIT 0
CoOSOLVE FOR BTANDARD-WELGHTS USING MODIFIED GAUSS~JORDAN
FPROCEDURE .,
RO 400 T=1NR
BEo= BODsL0
IF (ABSOREILR.0.,0001) BR = 1,0
DOOE10 J=LeNG
SL0 RADedy o= R(OLsdy 7/ BR
DO 4040 L=l sNR
IF (LLEQ.Ly GO TOo 400
A = ROy DD
DO 340 =1 NG
S0 Riledd = RLedd + R{Isdd % AA
400 COMTINUE
Fréspdb (S = 0,0
DOA10 J=1 e NR
L0 RAMEIKY = RANK(KY + ROJsdD
WRITE (TIP3l Ke TGy RANKKD
RTOBTD-WETGHTS TO B-WEIGHTSy CALCULATE CONSTANTy RSGs

e

Y wm 0,.0
COMET = 0,10
SO 480 Tl e NR
I = THCI )
REEHY = REQMIKY + RODNDY % SS(ILsT0)
ECLY = ROLeNCY = STRUCICY / §TDV(ID
8 CIF» 320 Ty BCID)e ROLyNGD
= GONST + BOD) % SUMOIL)
= SUMOLIE Y - CONST
RRULT = SOERT (REQH
GOU HRITE CIF33) CONST, RMULTs REQUO
IF CHFLEG. 0 BTOR
DO &0 HeleNF
REal CIRy4) TRSUFy IRSQRy IDFLy IDF2Zy LAREL
IF CTDFLONE. B GO OTO 590
LOFL = RANKOIRSEF) ~ RANK(IRBOR) + 0.,499%
IO = FN-RANKCIRSEQF)Y - 0.5001
GE0F = (REQUIREMF ) -~ REQCIRSOR) Y ® IDFE /(1.0 =
REQCTREQAF ) » TDFL)
GOU WRITE CIF»S1) TREWFy IRSORy Fy IDFLy IDFEy LABREL
GOoTo lon
OO STor
b




AFPENDIX G
BASTC TREND PROGRAMN




60 CLEAR 3 )

7 DEFSTRG:DEFINTE:NrZ:DEFDELé—DyS;T,VvX;Y

80 CLS .

90 FRINTIFRINT® Trending "

100 FPRINT:FRINTSFRINT®'Do wou want imstructions?’

110 QM=INKEY$

120 IFGM="*THEN110

130 IFQAM="'Y*THEN1830

140 IFQAM="N°"°THEN140

150 GOTOL100

160 CLS

170 FPRINTIFRINT® Trendinea

180 PRINT!FRINT' How mang dats roints are there in this series?’
190 FRINTIFRINT® (how mang entries will wou be making this time?)"
200 FRINTIFRINTIINFUT® N

210 IFN<3THEN:CLS:FRINT:FRINT'Sorrys gou need at lesst three data Foints to ans
wse 3 trend."iGOTO170

220 IFINT(N/2)<N/2THENE=1ELSEE=0

230 NZ2=INT(Nx1.3)

240 DIMX(NZ)sY(N2)YsTLINZ)Y»TG(N2)» TF(NZ)GD(N2)

250 EN=INT(IX(N+1))>/10

260 FRINT!FRINT"Enter sour seauence of data!l ' iFRINT

270 FORZ=1TONZ2

280 IFZ:-NTHEN3Z0

290 FRINT"Feriod"3Z}

300 INFUTY(Z) )
310 IFY(Z)=0THENFRINT"Sorrys wour entry for reriod";Z;j'was zero. Flease redo.’
GOTOZ%0

220 IFZ=1THENYL=Y(Z)!YN=Z

330 IFY(Z)»YHTHENYH=Y(Z)IYZ=Z

340 IFY(Z)<YLTHENYL=Y(Z)!YN=Z

350 IFE=0THENX(Z)=Z-BNELSEX(Z)=2X(Z-EN)

360 NEXTZ

370 FORZ=1T01000 ¢NEXT

380 CLS

390 FRINTE74y*Comrutation®

400 FRINT®R210s"Summations®

410 FORZ=1TON

420 FRINTR278,*Feriod"3Z

430 X2=X2+X(Z)YL2

440 X4=X4+X(Z)XL4

450 XL=XL+X(ZYxXY(Z)
. 460 XG=XG+X(ZIXLOG(Y(Z))

470 SL=SL+Y(Z)

480 SG=8G+LOG(Y(Z))

490 XX=XX+X(ZILZXY(Z)

500 NEXTZ

510 BL=XL/XZ

920 EG=XG/XZ

530 AL=SL/N

540 AG=SG/N

550 C=( (NXXX)—(X2%X8L))/ ( (X4%XN)-XZL2)

560 AP=(SL-(CxX2))/N

570 FRINTER402,"'Recressions’ -
280 FORZ=1TONZ

590 TL(Z)=AL+X(Z)XEL

600 TCG(Z)=EXF(AG+(X(ZIXEG))

610 TR(Z)=AF+ (X (Z)XEL+(X(Z)L2XC))




1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1330
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
152

1530
1540
13550

15460

@="Lirmesar" man .
PRI;T:PRINT‘The curve of best fit (lowest error) is the *3Q3 " Curve.
FRINT :INFUT"Return to mer® 3 MM
(0T0O730

MN=0

FORZ=1TONZ

TFZM=1GD(2)=Y(ZL)
IFZM=2GD(Z)=TL(Z)
IFZM=3GD(Z)=TG(Z)
IFZM=4GD(ZY=TF(Z)

TFGD(Z) *MNTHENMN=GD (Z)

NEXTZ

CLS

TFEMN2<127 THENGX=1ELSEGX=127 /N2
IFN2764GX=2

IFNZ436X=2

IFNZ=32GX=4

GY=32/MN_

FORZ=4TO47

SET(0sZ)

NEXT

FORZ=1TO127

SET(Z»47)

NEXT

TFZM=1THEN1480

FORZ=1TONZ

GH=INT(ZxGX)
GU=47~-INT(Y(Z)IXGY)

IFGV=0SET (GHyGV)

NEXTZ

FORZ=1TONZ

GH=INT(ZXGX)
GU=47-INT(GD(ZIXGY)

IF (GV=0)AND (GU<4BISET(GHsGV)
NEXTZ

INFUT"Returrn to menu® $MM
GOTO730

CLSt1Z1=0
FRINT!FRINT*Interrolation and ewtrarolation. (Enter the numbers

of the reriods for which wou want estimated values.)
To returr to the menusy enter the rumber 999" $FRINT

1570
1580
1590
1600
1610

INFUT*Feriod"iZ .

IFZ=999THEN730 .
PRINT;‘Linear‘v'Geonetric‘,'Parabolic'

IFE=0THENXZ=Z—BNELSEXZ=°X(Z-BN)
PRINT;INT(.5+10x(AL+XZXEL))/10,INT(.5+10X(EXP(AG+(XZxEG))))/10;INT(.5+10X(X

ZREL+XZL2XC+AF) ) /10

1620
1630
16410
14650
16460
16710
1680
1690
1700
1710

1720

Zi=Z1+1

IFZlkSTHENZl=OELSEGDT01570

GOTD1S40

CLS

FRINTTAE(L16)*Solution of recression equatiorns® tFRINT
FRINT"Linear trend.’

FRINT® Fredicition = @ + (b X (G
TFE=0FRINT %t =" iBN?") Y'ELSEFRINT*Z X
FRINT, "3 =';INT(.5+10000xAL)/10000;'b
FRINT{FRINT *Geometric trend."

FRINT® Frediction =*antilos (a + (b X ¢ '

V
(
:l

W ="$EN3*Y ) 0"
$INT(.5+100000XEL) /100000




TNT e =" FENE") 3 JAELBEFRINTZ X ( w ~"iEBN
@ ﬂ“;INT(.E+10000xﬁ€)/1000&;‘b =9 $INT L. S+1
THMT"Faratolic trand. Frediction ="

] (oo % ("3

S sEpMsty )+ O C x (% ~-"3ENS"OCZ )'ELSEPRINT'Z x ( owx ='IEN}T)
vy x (0w —~*3ENS") ycz o *°

1783 #RINT»"3 =‘;INT(.5+10000xAP)/10000:‘b =';INT(.5+100000x8L)/100000»‘c =%} INT
(.5+1000000XC)/1000000

1790 FRINT

1800 FRINT"The value of ';CHR$(34);‘x‘;CHR$(34);' is the number of the reriod to
te sredicted.

3vy Yy 2y )
DOOUDXEG)/lOUOﬁU

1610 INPUT® Return to mers® i MM
1820 GDOTO730

1830 TLS

1840 FRINT® Trending

1850 PRINTIFRINT®This #TOGT3M 185 desiened to help wou find the trend in 3
18460 FRINT"series of data.
1870 FRINTSFRINT® AN time-seauenced geries can be arnalysed for trerd.
1880 FRINT"Monthls shore bills. Miles driven Fer gear. Calories
1590 FRINT"eaten. All wou need is the records and ';CHR$(34);'Trendins'$CHR$(34
Y3 ' does the
1900 FRINT"rest.
1910 FRINTIFRINT
1920 PRINT:PRINT:PRINT'(Fress ';CHR$(34)$‘enter‘$CHR$(34)9‘ kew) next pace'’
1930 INFUTMM
1940 CLS tFRINTTAEB(Z2) "~ 2 -t
1950 FRINTSFRINT*If dou inrput Your monthlu sales datas for examnrler
lzég PRINTCHR$(34);‘Trendine'?CHR$(34);' will fimd the straisght line that best m
atchnes
1970 FRINT"the overall trend of sour sales. You mas be surerised to
1980 FRINT"learn where the nusiness has beern headine and how fast it's
19220 FRINT "headinG there!
2000 PRINT:PRINTCHR$(34);‘Straisht line';CHR$(34)3‘ trendine assunes that the da
ta has bheen
2010 FRINT"changine eretty much by some constant amounts 1T wouT gales
7020 FRINT"have been ifcreasine bs 100 dollars 3 wonth (on the averace)
2030 FRINT"ther soul have 3 straieht line oT linear trend.
2040 PRINT:PRINT:INPUT‘Next race" i MM
2050 CLS:PRINTTAB(ZZ)‘— 3 -"
) 2060 PRINT:PRINT‘Sonetines (in fact» nore ofter than not) the data is
2070 FRINT"changinGg by 3 constant rate of chanee rather than 3
zZ080 PRINT'constant amount of chanae. If your sales have been increasing
2090 FRINT"bd sbout 10%- 3 monthy <Qour trend is better described bs 3
2100 FRINT"Gceometric curvey not a3 straicht linew ';CHR$(34);'TrendinG';CHR$(34)
1+ finds the nest*?
2110 FRINT'curve of constant chance to match gour data.
2120 PRINT:PRINT‘Finallay wour rate of chance nas be chanGginG. Mawbe sou once
2130 PRINT‘enJosed 10% inmcreases? put now gou're only cettina 2 or 3%
2140 FRINT"imcreases? and next sear gyou're actualls exrecting 3 loss.
2450 FRINT®*This ving of trend is best described by 3 sarabola. ViCHR$(34) i Tren
dinG‘?CHR$(34)
2160 FRINT"2ls0 fimds the nest fittina rarabolic curve for QOuUT
2170 PRINTtINPUT'Next waGce" s MH
2180 CLS:PRINTTAB(ZZ)‘— 4 -
2190 FRINTSFRINT®IT you're interested im
2200 FRINT"best describes 4@oMT datas the kew §
2210 PRINTCHR$(34)$'Standard error of estimate.

data.

learninG which of the three curves
tatistic is called the
viCHR$(34) 3" The curve of lowest

arror




2220 FRINT'has the nest fit. ";CHR$(34);‘Trendins‘:CHR$(34)$' comeutes this sta
tistic . : ;

2230 FRINT®for esch of the three statistical curvess lireary Goemetric

27240 PRINT"and =arabolic. :

2250 FRINTIFRINT®The curve of best fit is erobably the bgst curve to use for
ama) PRINT"s=redicting the future. But be careful.—— usinG CUfrent trends
2270 PFRINT"to make sredictions is a verwg iffy business. You n1§ht be

2280 FRINT*wise to hedee S0OuUT predictions with some stateneqt likes .

2290 FRINTCHR$(34)5"If sresent trends continue...'iCHR$(34)" or the like. And
be esrecialls .

22300 FRINT"careful if sou have fewer than about 30 data roints.

2310 INFUT® Next race"iMM
2320 CLSIFRINTTAE(ZZ)'- g -

2330 FRINT!FRINT"Just a few more thinass

2340 FRINT:FRINTTAE(8)"-Enter =our data in chronological sequence.

2950 FRINTTAE(8)*-Don't i data kinds (@46 dollars with tons).

23460 FRINTTAE(S)*-Dom't imput meeative or Zero data. _ ) )

2370 FRINTTAE(8)"-If wou're missineg some datar tre guesstinatine its ..
2980 FRINTTAE(8)*=-For the vers mest results use seasonalls adJusted data.’?
2985 PRINTTAE(L12) " (Look u® CLOAD's ';CHR$(34)$'Seasonal‘$CHR$(34);' rrocram for
'thiS¢) .

2390 FPRINTIFRINT®To reread these instructionsy enter ‘;CHR$(34);'R'1CHR$(34)
2400 FRINT® To start wour trend anslusisy enter *3CHR$(34) 4" * sCHR$(34)
2440 FRINTIFRINT®And hares trending!

2470 QAM=INKEY%

2430 IFQM=""'THENZ420

2440 IFQM="R*THEN1830

2450 IFQAM="T*THEN140

24460 GOTO2390




TREMDE

COUNTRY

ARGENTINA

AUBTRAL

BRAETIL

FRANCE

LTaLY

AN

MEATLCO

HOUTH

GFATN

BWEDEN

UNET

WEST

P MORTHLY -

iNE

AFRICH

By WEMGDUM

GERMANY

IN EXCHANGE

RaTED

L INE&R

H

LO00LSY
LO00ESE

w00 D&

i 13 ! é} ;‘7
1.174
1.1068
L0008

LOO97
LOU0E

3 8
& K Kue £

L1774
cE/T A
,Uuﬁ?ﬁﬁ
LOQUBIY
LODLLFY
LO04584
LOUHEES
LOUHGET
SUEH0Y
SUHLLY
MR TUY.
1. EHE
FL2leY
12888
LOLLEY
LOLUER
LBLBEE
JEL Bl

o AT EHE
GO
6104

GUARTERLY

GEOMETRIC

LOBOEY
LODDEAT
LO001E
1 L&V
11761
1107
L0132
L0105
L0154
#.(..atnll:}
L1781
L2HBE
LO00ES
LO0084%
L0117
LOOS063
LO0A422
.Uﬂbjﬂé
L0874
04117
LUBAS
L 2A% G
1.4006
L. 288l
L0158
LOL0BE
L0385
s 217 E
L20LL
R TN
PR R a T
2,081
T HE
AFEEG
cAHEAE

({y‘jl l'..

Y EARLY

PraRaROLLG

LO001%E
JOUOLEZ
LO00406
1179
L. 099
1198
068
LO0T4
SO0
+ 1781
1549
N T YA
L0076
L U007 3B7
LO0LLFT
L004341
LO04013
L005887
SOHLOZE
LOR013
LOSB04
1280
1.,3813
1.4039
LOuwlA
RVEIRAIE
¢ G .i \J;‘}%a

h4d841
Le77

ZebT7E
L BBEY

o %
4w.¢../’xf.

TR



INDUSTRIAL PRODUCTION TRENDS

Country 1976 1977 1978 1979 1980 1981 Linear Geometric Parabolic.
' 1982
Argentina 96 100 92 102 98 99.4 99.3 100.4
100 99.9 102
Australia 105 104 105 112 116 117.4 117:6 125.4
120.4 120.8 136.4
Brazil 99.1 91.7 96.2 105.4 98.6 102 102 105
103.3 103.3 109.2
fFrance 108 110 111 117 116 119.3 119.5 118.8
121.6 121.9 120.6
Italy 112.4 113.6 115.9 123.5 129.7 132.4 132.8 140
136.8 137.8 152.1
Japan 108.4 111.1 118.8 131.6 123.9 134.2 135 126.4
139.4 141.1 123.7
Mexico 102.7 106.3 116.9 129 138.2 146.7 149.3 153.1
156.1 161.5 168.8
South Africa 99.8 93.6 98.3 104.8 115.4 115.1 115.3 132.8
119.3 120 154.7
Spain 105 120 121 123 121 127.7 128.4 110.2
131 132.2 96
Sweden 99 94 92 98 101 99.2 ~ 99.1 111.2
100 100 124
United Kingdom 102 105.9 109.8 112.6 104.9 110.8 110.8 98.6
) 112 112.1 87.7
West Germany 107.2 110.0 112.8 118.6 118.6 122.9 123.2 121.6

126 126.6 123.4




QUARTERLY INDUSTRIAL PRODUCTION TRENDS

Linear Geometric Parabolic

Argentina 1.0423 1.0414 .9959

Australia 1.0524 1.0527 1.0636
Brazil 1.3586 1.3564 1.5523
Japan 1.067 1.068 .9362
Italy 1.0641 1.0644 1.0637
Mexico 1.1103 1.111 1.1066
South Africa 1.138 1.1541 1.1882
Spain 1.0103 1.0104 .9169
Sweden . 9987 L9971 .9744
United Kingdom 1.0062 1.0054 : .9273

West Germany 1.0341 1.0341 1.020



AFFENDIX H
MULTIFLE REGRESSIOM CHARTS










