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THE PURPOSE OF THIS THESIS IS TO DEVELOP A STRONGER 

TOOL FOR FORECASTING THE INTERNATIONAL MARKET FOR A 

SPECIFIC COMPANY. THE PAPER IS DIVIDED INTO FOUR PARTS. 

THE FIRST PART DESCRIBES VARIOUS METHODS OF FORECASTING. 

COLLECTION OF DATA AND SELECTION OF VARIABLES ARE IN THE 

SECOND. EXPLANATION OF THE TOOLS USED IN DEVELOPING THE 

MULTIPLE REGRESSION EQUATIONS FOLLOW. THE FOURTH YIELDS 

THE EQUATIONS AND CONCLUSIONS. 
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:: ,;,,~i i p, CClMF'?iNY I !3 BAI...EB ON THE IN'TEF~NATlONt~L. MAF<t<ET. 

t,) S:X:MF'L.E m:::Gr<u:;s:x:oN HA~3 AS THE CH::dECTIVE OF THE 

j II, ANALYSIS TO DETERMINE THE DEGREE OF RELATIONSHIP BETWEEN 

VARIABLE CAN BE PREDICTED. MULTIPLE REGRESSION IS THE 

EXTENSION OF SIMPLE REGRESSION TO INCLUDE THE INFLUENCE 

OF MANY INDEPENDENT VARIABLES ON THE ONE DEPENDENT 

VAi~::X:AI:::I ... E. 

THE DATA USED IN THE DEVELOPMENT COMES FROM ACTUAL 

RECORDS OF A COMPANY. THIS COMPANY HAS REQUESTED THE 

OMISSION OF ITS NAME AND WILL 8E REFERRED TO THROUGHOUT 

THIS PAPER AS THE COMPANY. 

THE EMPORIA STATE UNIVERSITY COMPUTER AND A FORTRAN 

MULTIPLE REGRESSION PROGRAM WAS USED REPEATEDLY WITH 

VARYING INDPENDENT VARIABLE SELECTION UNTIL SATISFACTORY 

EQUATIONS WERE PRODUCED. FROM THE MULTIPLE REGRESSION 

EQUATIONS AN INTERNATIONAL FORECAST WAS EXTRAPOLATED. 

ONE MUST REMEMBER THERE SHOULD BE A CERTAIN AMOUNT OF 

CAUTION INVOLVED IN EX"TRAPOLATION. AS ONES VALUE GET 

FURTHER AND FURTHER FROM ITS CENTRAL VALUE, THERE IS A 

F'F~EDICTIDN!3 !·WULD E:E: OF L.ITTL.E VALUE. Ft:H~ECAbTlNG 
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EQUATIONS WERE DEVELOPED FIRST ON A YEARLY BASIS AND NEXT 

ON A QUARTERLY BASIS. 

A RADIO SHACK MODEL I TRS-80 COMPUTER WAS ALSO USED 

IN THE COURSE OF THIS WORK. IT SERVED ITS PURPOSE BY 

; ' J COMPUTING VARIOUS TRENDS AS NEEDED TO EXTEND SOME OF THE 

INDEPENDENT VARIBLES. THE PROGRAM WAS WRITTEN IN THE 

BASIC LANGUAGE AND A FURTHER DISCUSSION OF TRENDING IS 

INCLUDED IN CHAPTER V. 

. , 
i 
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CHAPTER II METHODS OF FORECASTING 

SALES FORECASTING IS DIFFICULT AT BEST YET NECESSARY 

FOR THE FUTURE OF ANY COMPANY. FORECASTING ATTEMPTS TO 

PREDICT THE LEVEL OF SALES DURING SPECIFIC PERIODS IN THE 

FUTURE. THE RANGE AND FREQUENCY OF THE FORECAST DEPEND 

UPON THE COMPANY'S PRODUCT AND INTERESTS. 

FORECASTING FALLS INTO TWO BASIC CATEGORIES. THERE 

ARE OPINION METHODS AND STATISTICAL METHODS. (5v443> 

THREE OF THE OPINION METHODS THAT STAND OUT ARE JURY OF 

EXECUTIVE OPINION, THE GRASS ROOTS APPROACHv AND SURVEY 

METHODS. 

THE JURY OF EXECUTIVE OPINION USES THE OPINIONS OF 

THE EXECUTIVES OF THE COMPANY. IT PROVIDES A FORECAST 

EASILY AND QUICKLY. ONE OF THE BIGGEST DRAWBACKS IS THAT 

IT IS SUBJECTIVE AND AFFECTED BY MOODS OF OPTIMISM AND 

PESSIMISM. (5,443> PROVIDING EXECUTIVES WITH ECONOMIC 

FACTS AND CONDITIONS IMPROVES THIS METHOD. ANOTHER 

IMPROVEMENT IS TO ALLOW DISCUSSION AFTER THEIR INDIVIDUAL 

FORECASTS HAVE BEEN MADE. 

THE SECOND OPINION METHOD IS THE GRASS ROOTS 

APPROACH. IT IS ONE OF THE OLDEST AND POSSIBLY WIDEST 

USED. <10,167> IT STARTS AT THE SALESPERSON LEVEL. EACH 

SALESPERSON TURNS IN A FORECAST FOR HIS ANTICIPATED 

SALES. MOVING UP TO THE DISTRICT MANAGERS WHO TABULATE 

THEIR DISTRICTS. THIS CONTINUES UNTIL A TOTAL FORECAST 

IS MADE ON THE CORPORATE LEVEL. DRAWBACKS TO THIS 
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INCLUDE THE TREND TO UNDERESTIMATE IF THE SALES QUOTAS 

ARE BASED ON THE FIRST PREDICTIONS. <5Y113> ANOTHER 

PROBLEM IS THE SALESPERSONS USUALLY DO NOT HAVE THE 

TRAINING NECESSARY FOR OBJECTIVE FORECASTS. 

A THIRD OPINION METHOD IS THE SURVEY APPROACH. IT 

BASES THE FORECAST ON WHAT PURCHASERS 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 REPETITIVE SURVEYS ARE UNIFORM AND 

THEREBY 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 ANALYSIS, 

CYCLE ANALYSIS, SEASONAL PATTERNS, SIMPLE CORRELATION, 

REGRESSION ANALYSIS, INPUT-OUTPUT ANALYSIS AND 

FORECASTING MODELS. NEW METHODS ARE DEVELOPED BY 

COMBINING PROCEDURES AND OF COURSE MANY METHODS MENTIONED 

ABOVE OVERLAP. 

TREND ANALYSIS PROJECTS DATA FROM PAST PATTERNS. 

CYCLE ANALYSIS RECOGNIZES THAT HISTORY TENDS TO 

REPEAT ITSELF. 

SEASONAL PATTERNS ALSO 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 A LEADING 
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INDICATOR. A LEADING INDICATOR SERIES IS ONE THAT IS 

EXPECTED TO TURN OR MOVE IN THE SAME PATTERN AS THE SALES 

BEING FORECAST. <3~110> SIMPLE CORRELATION CAN BE A 

USEFUL TOOL, BUT SALES TEND TO BE CORRELATED WITH A 

NUMBER OF FACTORS. THIS LEADS TO THE USE OF REGRESSION 

ANALYSIS WHICH IS USED AND DISCUSSED LATER IN THIS 

PAPEfi:. 

ANOTHER POPULAR METHOD IS INPUT-OUTPUT ANALYSIS. IN 

THIS TYPE THE ANALYST SHOULD TAKE INTO CONSIDERATION A 

LARGE NUMBER OF FACTORS. EACH FACTOR AFFECTS THE 

OUTCOME. INPUT-OUTPUT IS A METHOD OF DETERMINING THE 

COMPONENTS THAT ENTER INTO AN INDUSTRY AND THE EFFECTS OF 

CHANGING MARKETS. (2,117> 

THE FINAL METHOD TO BE MENTIONED HERE IS FORECASTING 

MODELS. THEY CONSIST OF MATHEMATICAL EQUATIONS THAT 

DESCRIBE THE INTERRELATIONSHIP BETWEEN FACTORS WHICH 

DETERMINE SALES. <10,243> THE MODELS FALL INTO TWO 

TYPES. INTRINSIC WHICH PREDICT FROM FORMER PATTERNS AND 

EXTRINSIC WHICH USE REGRESSION AND CORRELATION. 
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CHAPTER III FORECASTING BY MULTIPLE REGRESSION 

THIS METHOD OF USING MULTIPLE REGRESSION AS A 

FORECASTING TOOL IS NOT A NEW PROCESS ALTHOUGH IT IS 

BECOMING MORE USEFUL WITH THE AVAILIBILITY OF COMPUTERS 

AND MULTIPLE REGRESSION PROGRAMS. NO ONE HAS YET 

DEVELOPED A METHOD OF CHOICE OF VARIABLES TO BE 

INTRODUCED PRIOR TO A RUN OF THE DATA. EACH EQUATION 

MUST BE BUILT ONE STEP AT A TIME WITH MUCH OF THE 

VARIABLE SELECTION ON A "TRIAL AND ERROR" BASIS. EACH 

VARIABLE MUST NOT ONLY SCORE WELL IN TESTS BUT EACH OUGHT 

TO MAKE SENSE. THEREFORE THERE MUST BE A RATIONALE 

BEHIND THE CHOICE OF EACH INDEPENDENT VARIABLE. ONE OF 

THE STRONGEST METHODS FOR CHOOSING VARIABLES IS KNOWLEDGE 

OF THE COMPANY. 

SOME OF THE USES OF MULTIPLE REGRESSION ARE NOT IN 

THE AREA OF SALES. THE OLIN LIBRARY OF WASHINGTON 

UNIVERSITY STUDIED 16 VARIABLES IN AN EFFORT TO PREDICT 

LIBRARY EXPENDITURES. <8,797> THE CONSUMER FINANCE 

INDUSTRY HAS USED MULTIPLE REGRESSION FOR DERIVING A 

RELIABLE SET OF VARIABLES TO EVALUATE OPERATING COSTS. 

<3v383> IN ADDITION TO THESE USES MULTIPLE REGRESSION 

AND CORRELATION TECHNIQUES HAVE BEEN USED TO PROJECT 

COLLEGE ENROLLMENT AND OF COURSE FORECASTING SALES. ONE 

MUST REMEMBER EACH CASE IS DIFFERENT AND MUST BE 

DEVELOPED INDIVIDUALLY. 
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CHAPTER IV COLLECTION AND SELECTION OF DATA 

THE FIRST ACTION WAS TO REVIEW PAST RECORDS AND 

ACCUMULATE ALL DATA AVAILABLE ON THE COMPANY•S 

INTERNATIONAL MARKET. IT WAS NOTED THAT 85% OF THE TOTAL 

INTERNATIONAL SALES WAS MADE UP OF SALES TO TWELVE 

COUNTRIES. FOR THIS REASON THESE COUNTRIES WERE SELECTED 

TO BE STUDIED. THE COMPANY HAS INTERNATIONAL SALES 

BROKEN DOWN INTO TWO AREAS. FROM AREA I, FRANCE, ITALY, 

SOUTH AFRICA, SPAIN, SWEDEN, UNITED KINGDOM AND WEST 

GERMANY WERE SELECTED. FROM AREA II, ARGENTINA, 

AUSTRALIA, BRAZIL, JAPAN AND MEXICO WERE USED. 

THE NEXT PROCESS WAS TO COLLECT SALES FIGURES ON 

EACH COUNTRY BY QUARTER AND YEAR. RECORDS OF THIS FORM 

WERE ONLY AVAILABLE FOR THE YEARS FROM 1976 THROUGH 1980. 

SALES WERE THEN CHARTED SO OVERALL PATTERNS COULD BE 

NOTICED. IT WAS NOTED THAT WHILE YEARLY SALES FLUCTUATED 

BY COUNTRY, THE QUARTERLY SALES WERE VERY ERRATIC. THESE 

ARE INCLUDED IN APPENDIX A. 

THE VARIABLES WERE THEN SELECTED. THE COMPANY'S 

TOTAL INTERNATIONAL SALES WAS INCLUDED AS A VARIABLE AND 

LATER EXCLUDED FROM THE MULTIPLE REGRESSION EQUATIONS. 

fHIS WAS DONE BECAUSE IT COULD NOT BE USED TO FORECAST 

FINAL RESULTS. SALES ARE INFLUENCED BY EXCHANGE RATES IN 

EACH COUNTRY THUS THE EXCHANGE RATE WAS CHOSEN AS A 

VARIABLE. AN EXCHANGE RATE IS THE AMOUNT OF A NATION•s 

CURRENCY ALLOWED PER U.S. DOLLAR. THE EXCHANGE RATE FOR 

THE LAST DAY OF EACH MONTH WAS FOUND. THE RATE FOR EACH 



MONTH WAS THEN AVERAGED TO PRODUCE THE QUARTERLY AND 

YEARLY EXCHANGE RATES. 
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IN AN ATTEMPT TO DISTINGUISH THE DIFFERENT ECONOMIES 

OF THE COUNTRIES, THE DEVELOPMENT NUMBER GIVEN TO EACH 

COUNTRY BY THE 'WORLD DEVELOPMENT REPORT' WAS PLACED IN 

EACH COUNTRY'S FILE. THIS NUMBER INDICATES THE COUNTRY'S 

INDUSTRIAL LEVEL. 

PERCENT OF PRICE INCREASES WAS INCLUDED AS A 

VARIABLE ON THE FIRST COMPUTER RUNS, BUT IT WAS LATER 

IMPROVED AND REPLACED BY A PRICE AND PRODUCT MIX 

VARIABLE. AN INDEX NUMBER IS A STANDARDIZED NUMBER THAT 

DEMONSTRATES THE PERCENT OF CHANGE FROM A STARTING YEAR, 

CALLED THE BASE YEAR. IT CAN BE COMPUTED TO ALLOW FOR A 

NUMBER OF FACTORS. MORE DISCUSSION OF THIS INDEX IS 

INCLUDED IN THE NEXT CHAPTER. 

THERE WERE VERY DEFINITE DROPS IN SALES IN A FEW 

COUNTRIES DURING THE SECOND YEAR or 1"H1S STUDY. UPON 

RESEARCHING THIS LVLNT~ A VERY UNUSUAL PROBLEM WAS FOUND 

IN THE SALES MANAGEMENT OF SOME OF THESE COUNTRIES. 

MANY CHANGES AND NEW MANAGEMENT CAUSED A PERIOD OF 

GROWlH. THEREFORE If WAS NECESSARY TO INCLUDE A 

~1ANAGLMEN1 RATING fOR EACH COUNTRY. THE RATINGS OF EACH 

COUNTRY WERE BASED ON A SCALE FROM ONE TO FIVE. ONE 

MEANT POOR MANAGEMENT, WITH VERY LITTLE HAPPENING. FIVE 

MEANT ALL PROMOTIONS WERE RUNNING SMOOTHLY. THIS WAS A 

SUBJECTIVE RATING. 
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THE LAST VARIABLE THAT WAS ADDED AFTER PRELIMINARY 

RUNS, WAS THE INDEX NUMBER FOR INDUSTRIAL PRODUCTION OF 

VOLUME OR IMPORTS DEPENDING ON WHAT INFORMATION WAS 

AVALIABLE FOR EACH COUNTRY. VOLUME OF IMPORTS IS AN 

INDEX NUMBER WITH 1975 AS IT'S BASE YEAR. IT INDICATES 

THE AMOUNT OF COMMODITIES ALLOWED INTO THE COUNTRY WITH 

RESPECT TO THE BASE YEAR. ON THE QUARTERLY RUNS THIS 

VARIABLE WAS TRANSFORMED INTO A RATE OF CHANGE INDEX IN 

ORDER TO AVERAGE FLUCTUATION. 

ON THE QUARTERLY RUNS THERE WAS AN EXTRA VARIABLE 

WHICH WAS THE WEIGHT OF EACH QUARTER'S SALES. THIS WAS 

NECESSARY IN ORDER TO FORECAST SUCH ERRATIC SEASONAL 

CHANGES. IT WAS COMPUTED BY TOTALING EACH RESPECTIVE 

QUARTER'S SALES AND THEN CALCULATING THE PERCENT. 

IN SUMMARIZING THE VARIABLES FOR THE YEARLY MULTIPLE 

REGRESSION EQUATIONS, THE C1>FIRST VARIABLE IS THE 

COUNTRY'S CRITERION VARIABLE WHICH IS TOTAL YEARLY SALES. 

THE INDEPENDENT VARIABLES WERE: 

2> THE COMPANY'S TOTAL INTERNATIONAL SALES 

3) A MANAGEMENT RATING FOR EACH COUNTRY 

4) THE AVERAGE EXCHANGE RATE 

5) THE DEVELOPMENT NUMBER GIVEN TO EACH COUNTRY 

6) PRICE AND PRODUCT MIX INDEX WITH 1974 AS BASE 

YEAR 

7) THE INDEX NUMBER FOR INDUSTRIAL PRODUCTION OR 

VOLUME OF IMPORTS 
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IN SUMMARIZING THE VARIABLES OF THE QUARTERLY 

MULTIPLE REGRESSION EQUATIONS, 1-5 ARE THE SAME AS ON THE 

YEAt=~L. Y FWNS + 

6) PRICE PERCENT INCREASES 

7) WEIGHT OF EACH QUARTER 

8) RATE OF CHANGE INDEX FOR INDUSTRIAL PRODUCTION 

OR VOLUME OF IMPORTS 

THERE WAS SUCH A WIDE VARIETY OF CONDITIONS IN THE TWELVE 

COUNTRIES STUDIED THAT A MODEL USING THE YEARLY DATA OF 

ALL COUNTRIES PRODUCED ONLY A MODERATE DEGREE OF 

CORRELATION. THEREFORE WORKING WITH THE ENTIRE GROUP WAS 

DISCONTINUED. 
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CHAPTER V TOOLS USED 

A. DEVELOPMENT OF PRICE AND PRODUCT MIX INDEX 

PRICE INDEXES ARE USUALLY EXPRESSED ON A 100 BASIS FROM 

THE YEAR WHICH THE CHANGES ARE MEASURED CALLED THE BASE 

YEAR. THE BASE YEAR FOR THE COMPANY WAS 1969. IT WAS 

SELECTED BECAUSE IT WAS A VERY STABLE YEAR FOR PRICES 

WITHIN THE COMPANY AND THE ECONOMY. THE INDEX IS A 

WEIGHTED ONE BECAUSE IT CANNOT BE ASSUMED THAT EACH 

PRODUCT IS OF EQUAL VALUE AND IMPORTANCE. EACH PRODUCT 

CHANGE AFFECTS THE ORIGINAL INDEX CHAIN AS IT IS 

INTRODUCED OR REMOVED FROM THE MARKET. 

IN APPENDIX B THE READER MAY REVIEW THE NUMBERS AND 

ARITHMETIC USED IN DEVELOPING THE INDEX. THE FIRST YEAR 

THAT WAS COMPUTED AFTER THE BASE YEARC1969) WAS 1975. 

THE FOLLOWING IS THE SUMMARY OF THE RESULTS OF THE 

PRICE AND PRODUCT MIX INDEX. THE NEW FIGURES WERE LINKED 

TO THE ORIGINAL BASE OF 1969 BY USING PROPORTIONS. 

YEARLY INDEX FOR PRICE AND PRODUCT MIX 

BASE YEARS 1969 1975 1976 1977 1978 

1969 100 

1975 163.9 100 

1976 176.0 107.1 100 

1977 197.1 120.2 112.0 100 

1978 210.0 116.1 136.1 121.8 100 

1979 274.0 167.2 155.7 139.1 114.2 

1980 330.7 201.8 188.0 167.9 187.9 



THIS INDEX WAS NOT COMPUTED ON A QUARTERLY BASIS DUE 

TO THE EXTENT OF CALCULATIONS NECESSARY, BUT IT WAS 

RECOMMENDED TO THE COMPANY THAT IT DEVELOP A COMPUTER 

PROGRAM TO ACHIEVE THE INDEX. 
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8. RATE OF CHANGE INDEX 

THE RATE OF CHANGE INDEX IS COMPUTED BY TAKING THE 

SUM OF THE CURRENT PERIOD VALUES DIVIDED BY THE PREVIOUS 

PERIOD SUM. THIS YIELDS VALUES VERY CLOSE TO ONE AND 

ACCURATLY SHOWS THE PERCENTAGE CHANGE. BY COMPUTING THIS 

FOR QUARTERLY DATA IT PROVIDES A LESS DRAMATIC YEARLY 

CHANGE. THIS IS NECESSARY BECAUSE IT IS KNOWN THAT SALES 

ARE INFLUENCED OVER A PERIOD OF TIME. THIS INDEX ALSO 

YIELDS ITSELF EASILY TO TRENDING WHICH IS NECESSARY FOR 

FUTURE PREDICTIONS. 
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C. FORTRAN MULTIPLE REGRESSION PROGRAM 

INCLUDED ARE TWO FINAL COMPUTER PRINTOUTS ON EACH 

COUNTRY. ONE WITH YEARLY DATA RESULTS AND ONE FOR 

QUARTERLY DATA. SEE APPENDIX C FOR YEARLY RESULTS AND 

APPENDIX D FOR QUARTERLY RESULTS. THE FIRST PART OF THE 

RESULTS SECTION IS A CORRELATION COEFFICIENT MATRIX. 

CORRELATION COEFFICIENTS VARY FROM -1.00 TO +1.00. 

COEFFICIENTS RANGING FROM ZERO TO APPROXIMATELY .20 MAY 

BE REGARDED AS INDICATING NO CORRELATIONv .20 TO .40 

INDICATES A LOW DEGREE OF CORRELATION, .60 TO .so 

INDICATES A MARKED DEGREE OF CORRELATION, AND .so TO 1.00 

MAY BE REGARDED AS INDICATING A HIGH CORRELATION. A 

NEGATIVE VALUE INDICATES AN INVERSE RELATIONSHIP. BY 

LOOKING AT THE MATRIXr THE RELATIONSHIP BETWEEN ANY TWO 

VARIABLES CAN BE QUICKLY DETERMINED. THE COLUMN THAT IS 

OF MAJOR IMPORTANCE TO THIS STUDY IS THE FIRST WHICH 

SHOWS THE VARIABLE RELATIONSHIP TO THE CRITERION 

VARIABLE. IT IS OBVIOUS THAT VARIABLES SELECTED ARE GOOD 

INDICATORS DUE TO THE LARGE AMOUNT OF HIGH CORRELATION 

COEFFICIENTS INDICATING RELATIONSHIP BETWEEN THE 

VARIABLES USED. 

THE NEXT INFORMATION GIVEN IS THE VARIABLES' MEAN 

AND STANDARD DEVIATION. THESE CAN BE USED TO STANDARDIZE 

THE VARIABLES. TO STANDARDIZE A VARIABLE, ONE MUST 

SUBTRACT THE MEAN AND THEN DIVIDE BY THE STANDARD 

DEVIATION. BY CHANGING THE VARIABLES IN THIS WAY THEY 

CAN BE PUT ON A COMPARABLE LEVEL. 
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THE THIRD, AND FOR THIS PAPER'S PURPOSES, MOST 

IMPORTANT PART IS THE REGRESSION EQUATIONS. THESE 

EQUATIONS ARE SET UP TO USE ANY COMBINATION OF VARIABLES 

ENTERED. IN THE TABLE, THE VARIABLE'S NUMBERS ARE GIVEN 

FOLLOWED BY A B-WEIGHT AND A Z-WEIGHT. THE B-WEIGHTS ARE 

THE COEFFICIENTS OF THE MULTIPLE REGRESSION EQUATIONS 

USED TO FORECAST SALES. THE Z-WEIGHTS ARE THE 

COEFFICIENTS OF THE EQUATIONS IF THEY WERE ALL 

STANDARDIZED VARIABLES. THE MULTIPLE-R IS GIVEN NEXT. 

IT IS THE MULTIPLE REGRESSION CORRELATION COEFFICIENT AND 

IS INTERPRETED IN THE SAME WAY AS THE CORRELATION MATRIX. 

INTERPRETATION OF THIS FIGURE TELLS IF THE EQUATION IS A 

VALUABLE CHOICE FOR A PREDICTION EQUATION. FOLLOWING 

THIS SECTION IS A CHART FORM SUMMARY OF THIS INFORMATION. 

THE R-SQUARE IS THE MULTIPLE REGRESSION CORRELATION 

COEFFICIENTP SQUARED. ONE MINUS THE R-SQUARE YIELDS THE 

AMOUNT OF UNEXPLAINED VARIATION FROM THE REGRESSION 

EQUATION. 

THE FINAL PART OF THIS PROGRAM PRINTOUT IS THE 

F-TESTS WHICH DO NOT YIELD ANY TANGIBLE RESULTS FOR THE 

YEARLY DATA. THIS IS TRUE BECAUSE THERE EXIST AS MANY 

VARIABLES AS YEARS OF STUDY. THIS FACT PRODUCES ZERO 

DEGREES OF FREEDOM AND THUS THE TEST CANNOT BE COMPUTED. 

A COPY OF THE FORTRAN PROGRAM IS INCLUDED IN APPENDIX F. 
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D. USE OF MULTIPLE REGRESSION PROGRAM 

TO USE THE MULTIPLE REGRESSION PROGRAM OUT OF THE 

FUNSTAT PACKAGE THE DATA AND CONTROL CARDS MUST BE IN THE 

PROPER 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 ALSO BEEN CHANGED TO 

ALLOW THE INPUT OF LARGER NUMBERS. 

1) THE FIRST CARD IS THE TITLE CARD SO THAT THE 

PRINT OUT MAY BE NAMED. START AT THE NUMBER 1 SPACE AND 

JUST TYPE THE TITLE THAT IS NEEDED. 

1 2 3 1 5 6 7 8 91011121311151617181920 

A R G E N T I N A 

<CARD COLUMNS) 

(TITLE) 

2) THE SECOND CARD IS THE CONTROL CARD AND IS RIGHT 

JUSTIFIED BY FIVE'S. THIS MEANS THE ONES DIGIT OF THE 

NUMBERS MUST END IN THE 5, 10, 15, 20, AND 25 COLUMNS. 

THE FIRST NUMBER IN COLUMNS 1-5 IS THE NUMBER OF DATA 

CARDS. THE SECOND NUMBER IN COLUMNS 6-10 IS THE NUMBER 

OF VARIABLES. NEXT IN COLUMNS 11-15 IS THE NUMBER OF 

REGRESSION EQUATIONS. IN COLUMNS 16-20 IS THE NUMBER OF 

F-STATISTIC TESTS TO BE MADE AND IN COLUMNS 21-25 THE 

NUMBER OF VARIABLES TO BE GENERATED BY THE PROGRAM. THIS 

PROGRAM WILL CREATE NEW VARIABLES FROM THOSE ALREADY 

READY IN BY CARDS. FOR INSTANCE IT COULD CREATE FROM THE 

SIX VARIABLES A SEVENTH WHICH IS THE SQUARE OF THE THIRD 

PLUS THE FOURTH. XC7) ~ XC3)~~2 + XC1) THIS LINE MUST 

BE PLACED IN THE PROGRAM. CTHE PROGRAM COMMENT CARDS 

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

8) THE THIRD CARD IS THE FORMAT CARD. THIS CARD 

TEL.Lb THE COMPUTEf~ THE bilE (o',ND TYPE OF VAFUf:tBL.ES um:::o. 

IN THE FIRST SPACE TYPE A FIRST PARENTHESIS AND FN.X 

WHE:m:: N IB f~EF'LACED BY THE NUMBEF~ OF TOT (.~1 ... SPACES A 

NUMBER TAKES AND X IS REPLACED BY THE NUMBER OF DECIMAL 

PLACES THAT ARE NEEDED. F IS THE FIELD DESCRIPTER AND 

WILL BE SUFFICIENT FOR ALL VARIABLES USED IN THIS PAPER. 

THE NUMBERS ARE RIGHT JUSTIFIED. AS LONG AS THE PROPER 

NUMBER OF DECIMAL PLACES ARE TYPED INr THE DECIMAL CAN BE 

OMITTED. BETWEEN EACH NEW VARIABLE~ SPACES CAN BE PLACED 

BY USING A NX. FOR EXAMPLE IF TWO SPACES ARE NEEDED YOU 

WOULD TYPE 2X. FOR THREEv 8X. REMEMBER TO PLACE A COMMA 

BETWEEN EACH ENTRY AND TO CLOSE WITH A PARENTHESIS. 

FOR EXAMPLE: 3.71 256.5 921 8597.28 IN F8.2 

1 2 8 q 5 6 7 8 9101112 

~~ 7 :1. 

r;.~ 
A .. ~~.:; f.l ~:J () <THE FOUR NUMBERS> 

9 ~~ :1. 0 () 

::i ~:; 9 7 ,.~ B .... 

( Ft:mMAT CAI:;:D) 

<t) THE FDUI(lH Tn'E OF CM~Db Afi:E (il...l... THE. DAH~ CAI:t:D~3 

'TH(.n r~,r~L PUNCHLD p,CCCHWJNG TO lHE FCmt11;l DN THE. THlf~D 
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CARD. WHEN ENTERING YOUR FIRST VARIABLE DO NOT USE A 

ZERO. IF NO SALES WERE PLACED IN THAT TIME PERIOD ENTER 

A 1. ALSO REMEMBER NEGATIVES ARE ENTERED RIGHT IN FRONT 

OF THE NUMBER AND ENOUGH SPACES MUST BE ALLOWED FOR THEM 

IN THE FORMAT STATEMENT. 

5) THE MULTIPLE REGRESSION EQUATION CARDS ARE NEXT. 

THEY ARE RIGHT JUSTIFIED BY THREE'S. THE FIRST NUMBER IN 

COLUMNS 1-3 IS THE NUMBER OF VARIABLES IN THAT EQUATION. 

THE LAST NUMBER IS THE DEPENDENT VARIABLE OR THE ONE THAT 

WE ARE TRYING TO FORECAST. INCLUDED BETWEEN ARE THE 

NUMBERS OF THE OTHER VARIABLES THAT ARE USED FOR THAT 

EQUATION. FOR THIS EXAMPLE THERE ARE 9 VARIABLES THAT 

CAN BE USED. NUMBER 1 IS THE DEPENDENT VARIABLE. 

1 2 3 4 5 6 7 8 91011121314151617181920 <CARD COLUMNS> 

4 8 6 3 1 

9 8 7 5 1 

6 1 

7 3 1 

6) THE F-STATISTIC TEST CARD, WHICH ARE RIGHT 

JUSTIFIED BY FIVE'S ARE THE LAST SET. THE FIRST NUMBER 

IN COLUMNS l-5v IS THE NUMBER OF THE FULL MODEL 

REGRESSION EQUATION. THE SECOND NUMBER, IN COLUMNS 6-10, 

IS THE NUMBER OF THE EQUATION TO BE TESTED. 

1 2 3 4 5 6 7 8 9101112131415161718 <CARD COLUMNS) 

9 <F-STATISTIC TESTS> 

9 
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THE FOLLOWING IS AN EXAMPLE OF WHAT A TOTAL SET OF DATA 

WOULD LOOK LIKE. 

1 2 3 4 5 6 7 8 910111213141516171819202122232425 

TITLE A R G E N T I N A 

CONTROL 5 3 3 2 0 

FORMAT ( F 8 + ? 
~ ' 2 X , F 3 + 0 , 2 X , F 4 • 3 ) 

DATA 3 7 1 1 ? 
~ 3 4 4 4 4 

? 
~ 5 6 5 0 2 2 2 3 5 ~ 

~ 
~ 
~ 

3 4 1 0 0 4 1 1 8 1 2 3 

~ 
~ 5 5 1 1 3 3 3 ? 

~ 3 3 3 

1 ? 
~ 3 4 0 0 1 1 2 6 7 8 

EQUATION ? 
~ 3 1 

3 3 2 1 

? 
~ 2 1 

F-TEST 2 1 

? 
~ 3 

6) COPIES OF THE FORMS TO HELP USE THIS PROGRAM ARE 

INCLUDED IN APPENDIX E. 
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~. TRENDING 

IN ORDER TO FORECAST FROM THE MULTIPLE REGRESSION 

EQUATIONS, THE VARIABLES THAT ARE USED MUST BE EXTENDED. 

ONE WAY OF DOING THIS IS FINDING THE BEST FITTING CURVE 

AND EXTRAPOLATING ALONG THAT LINE. TREND ANALYSIS IS 

BASED ON THE ASSUMPTION THAT A CURRENT TREND WILL 

CONTINUE. AN OBVIOUS PROBLEM IS THE LACK OF ANY REAL 

UNDERLYING THEORY. ONE HOPES THAT WHATEVER MECHANISM 

THAT GENERATED THE TREND IN THE PAST WILL CONTINUE TO 

WORK. HISTORICAL SERIES OF DATA ARE LAID OUT AND CHECKED 

AGAINST VARIOUS TRENDING CURVES. THE THREE TYPES OF 

CURVES THAT THE DATA WERE FITTED TO WERE LINEARv 

GEOMETRIC AND PARABOLIC. THE DEFINITIONS FOLLOW: 

1) A LINEAR TREND HAS A CONSTANT AMOUNT OF CHANGE. 

C(T)~A+BT 

2) A GEOMETRIC TREND HAS A CONSTANT RATE OF CHANGE 

AS IN AN EXPONENTIAL CURVE. C<T>~EXPCA+BT) 

3) A PARABOLIC CURVE HAS A CHANGING RATE OF CHANGE. 

CCT)~A+BT+CTT 

IN ALMOST EVERY CASE THE PARABOLIC CURVE WAS THE BEST 

FIT. BEST FIT WAS EVALUATED BY THE STANDARD ERROR OF 

MEASUREMENT. A COPY OF THE BASIC PROGRAM USED IS INCLUDED 

IN APPENDIX G. FOLLOWING THE PROGRAM ARE COPIES OF THE 

TRENDING RESULTS. 
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CHAPTER VI MULTIPLE REGRESSION EQUATIONS 

MULTIPLE REGRESSION IS THE EXTENSION OF SIMPLE 

REGRESSION, IT TAKES INTO ACCOUNT MORE THAN ONE 

INDEPENDENT VARIABLE. STOCHASTIC ERROR OCCURS BECAUSE OF 

THE INABLILITY TO INCLUDE ALL VARIABLES THAT INFLUENCE 

SALES. BY USING MULTIPLE REGRESSION, ONE IS ABLE TO 

MINIMIZE THIS ERROR BY INCLUDING MORE VARIABLES. 

AS THIS PROGRAM WAS USED, NEW VARIABLES WERE 

INTRODUCED AND THE MULTIPLE-R CORRELATION COEFFICIENT WAS 

CHECKED TO SELECT A SET OF VARIABLES YIELDING HIGH 

RESULTS. A DEMONSTRATION OF THIS IS INCLUDED IN THE 

FOLLOWING TABLE. THE NEXT TWO FOLLOWING TABLES GIVE THE 

MULTIPLE REGRESSION EQUATIONS FOR YEARLY AND QUARTERLY 

DATA. 

IN ALL COUNTRIES WITH CONSTANT MANAGEMENT 

<AUSTRALIA, JAPAN, MEXICO, SOUTH AFRICA, SWEDEN, AND 

UNITED KINGDOM) IT IS RECOMMENDED TO USE THE REGRESSION 

EQUATION INVOLVING VARIABLES 7,6,4, AND 1. ALSO THAT 

SAME EQUATION IS RECOMMENDED FOR ARGENTINA AND BRAZIL. 

THE MANAGEMENT VARIABLE IS NOT USED IN THESE COUNTRIES 

BECAUSE IT CONTRIBUTES A NEGATIVE RELATIONSHIP IN THE 

EQUATION. THEREFORE, BECAUSE THE GOAL IS TO IMPROVE 

SALES, ONE DOES NOT WANT AN EQUATION THAT WOULD PRODUCE A 

LOWER DOLLAR FIGURE WHEN THE MANAGEMENT HAS IMPROVED. 

FOR THE REMAINING COUNTRIES CFRANCE, ITALY, SPAIN, AND 

WEST GERMANY) THE MANAGEMENT VARIABLE IS USED. THE DATA 

AND INFORMATION FOR ALL REGRESSION EQUATIONS EXISTS. 



SHOULD INFORMATION CHANGE AT ANY POINT, ANOTHER EQUATION 

COULD BE SELECTED. 

FOLLOWING IS A DEMONSTRATION OF HOW THE MULTIPLE 

REGRESSION PREDICTION COEFFICIENT BECOMES MORE ACCURATE AS 

EACH VARIABLE IS ADDED TO THE EQUATION. THIS SAME PROCESS 

COULD BE REPEATED WITH ANY STARTING VARIBLE. 

QLJAfHERL Y F~ESLJL TS 

MUL.TIPLE-R VARIABLE NUMBERS 

4 :1. I 4 C) 1 /4 6 7 1/4 6 7 8 :L/2 4 6 7 8 :l 

Ai=~GENTINA .2894 + :361:3 .6982 .7677 + 873~! 

AUSTI:::AL.IA +~3r:;1~1 .4767 .6008 .6576 .7346 

E:F~AZIL. .'t72!5 .472B .6:3:37 .6786 + 8~~25 

Fr~ANCE • ~?.!::it.) 0 • ~~794 •'+404 .6962 .80B6 

df.~tPAN .l670 .:!.670 + ~j~j~55 • !.7i94~'.'i • ~.'i9.tt6 

ITALY • 'f7 6:~ t ~.)3~~;; • 7 0:37 .7<1'06 .9013 

MEXICO • :1. 9:1.~) • t.):i6!3 • 6551.) .7584 .8416 

BDUTH AFIUCA • 66 j_Jf 8''~1::''7 
• & •• "'J' • a::~o :1. • s::u ~'.'i + 8't42 

BPf.tiN • 0 0 9<1 • '* ::~ ;?. :1. .4B20 .~i:H:3 .~;3:30 

~;;wt::OEN • :1.903 • 't;?.'t~'?. • ~5'+B;?. • 70~'5() .7:1.99 

UNITED HlNGDOM • ::l 0 :JB • ~!720 ,, 't6:?.7 • ~5696 .60~':;3 

~~EDT GERMANY ':]lf :1.7 ' ::l"'f:l.? '4'l :1.0 • !:57:1.7 + 1.) ~5 ~:~ ::~ 



IN THE FOLLOWING REGRESSION EQUATIONS THESE VARIABLE 

ABBREVIATIONS WERE USED. 

MP - MANUFACTURING PRODUCTION INDEX 

IP - INDUSTRIAL PRODUCTION INDEX 

VI - VOLUME OF IMPORTS INDEX 

PMI - PRODUCT MIX AND PRICE INDEX 

- EXCHANGE RATES 

M - MANAGEMENT RATING 

1 •.. .. - FORECASTED SALES 

YEARLY MULTIPLE REGRESSION EQUATIONS 

M~GENTINA 28022.1CMP) + B745.5CPMI> + 46666448.0CER) + 

.... •f~.'A:l~!:77.0 .... F 

AUBTRALIA 146225.9<MP) + -68.518CPMI) +-4928152.0CER) + 

BRAZIL 10138.3CVI) + 11685.5CPMI> + 11865529.0CER) + 

.... 467~50 13. 0 ··· F 

FRANCE 270551.8CIP) + -25.247<PMI) + -88793680.0CER) 

+ 486937.6<M> + -11261816.0 = F 

ITril..Y 472071.3CIP> + -29618.8CPMI> + 8183930880CER> 

+ -37407.6CM> + -56952000.0 = F 

JAPAN 2175.5CVI) + -3657.3CPMI) + 639875840CER) + 

.... 1~519~iB:I .• 0 ··· F 

MEXICO -548553.4(IP) + 181941.5CPMI) + 

141047812.0CER) + 11646533.0 = F 

SOUTH AFRICA 36199.9CIP) + 7821.9<PM1) + -1538702.0(ER) + 

::l 9 6 ~:i ~s :1. • o ==== F 



SPAIN 4889.0CIP) + 2974.5CPMI) + 283686144.0CER) + 

47568.3CM) + -5005001 = F 

SWEDEN 207048.2CIP) + 3933.2CPMI) + -73443920.0CER) 

+ -3433830.0 - F 

WEST GERMANY -3680.9CIP) + 8869.2CPMI) + -980716.0CER) + 

373761.8CM) + 6948064.0 = F 

UNITED KINGDOM -14236.6CIP> + 15888.4CPMI) + -2641360CER) + 

3897612.0 = F 

FOR THE QUARTERLY EQUATIONS A FEW OTHER ABBREVIATIONS ARE 

NEEDED. 

RMP - RATE OF CHANGE OF MANUFACTURING PRODUCTION INDEX 

RIP - RATE OF CHANGE OF INDUSTRIAL PRODUCTION INDEX 

RVI - RATE OF CHANGE OF VOLUME OF IMPORTS INDEX 

PPI - PRICE PERCENT INCREASES 

QW - QUARTERLY WEIGHTS 

ARGENTINA 

QUARTERLY MULTIPLE REGRESSION EQUATIONS 

1212137.0CRMP> + 462528.7CQW) + 

1960.14<PPI) + 5445607.0<ER) + 93191.7CM) + -1576973 - F 

AUSTRALIA 4515903.0CRMP) + 1481158.0CQW) + 

3583.2<PPI) + -1638192CER) + -3202927 = F 

BRAZIL 410848.3CRVI) + 564271.9CQW) + 

-3709.97CPPI) +-1178760(ER) + 235226.4CM) +-367794 - F 



FRANCE 3148385CRIP) + 1096589(QW) + 1177.5CPPI) + 

1868818CER> + 35832.5CM) + -4219157 ~F 

JAPAN 464498(RVI) + 516983.1(QW) + 898.79CPPI> + 

1834349 CER) + -584523 ~ F 

ITALY 6214866CRIP) + 2029214<QW) + 11634.2CPPI> + 

8557363200CER) + -63557.6CM) + -17792352 = F 

MEXICO -14657544CRIP)9 + 1452935CQW) + 12214.2CPPI) 

+ 7185337CER) + 10855766 ~ F 

SOUTH AFRICA 119648.3CRIP) + 1803006CQW) + 1648.6CPPI> + 

162166CER) + -1102097 = F 

SPAIN -436457CRIP) + 153807CQW) + -1328.3CPPI) + 

85879.8CM) + -57987568CER) + 1159402 = F 

SWEDEN -3107513CRIP) + 480082.8CQW) + 1035.7CPPI) + 

7704080CER) + 940789 ~ F 

UNITED KINGDOM 1987375CRIP) + 1475401CQW) + -5415.9(PPI) + 

87142<ER) + -3289194 ~ F 

WEST GERMANY 2739832CRIP) + 558010.9(QW) + -3662.3CPPI) + 

939261CER) + 157643CM) + -3171898 = F 
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TO GIVE AN INDICATION OF VALUES THE MULTIPLE REGRESSION 

EQU TIONS PRODUCE, THE FOLLOWING IS A COMPARISON OF lHE 

ACTU SALES AND THE FORECAST THE EQUATIONS WOULD HAVE 

PRODUCED HAD ONE KNOWN COR ESTIMATED) THE INDEPENDENT 

VARIABLES CORRECTLY. THESE ARE THE TOTALS OF SALES ORDERS 

FOR THE 1980 CALENDAR YEAR. 

FORECAST ACTUAL SALES X ERROR 

ARGENTINA $1,066,829 $1,071,077 .~% 

AUSTRALIA 2,151,556 2v174,~11 .9% 

BRAZIL lv507,651 1,530,171 1.1% 

FRANCE lv167r851 1,167v850 0.0% 

JAPAN 380,831 393,205 3.1% 

ITALY 3v852,515 3?852,956 o.ox 
MEXICO 6,348,533 7,145,174 11.1% 

SOUTH AFRICA 1v272,959 1,288,669 1.2% 

SPAIN 677v392 677,390 0.0% 

SWEDEN 1,429v914 1,450,630 1.4% 

UNITED KINGDOM lv419,019 1,492,220 4.9% 

WEST GERMANY 904?039 901,036 0.0% 

THESE FIGURES DO NOT IN ANY WAY PROVE THAT THE EQUATION WILL 

FOECAST THIS ACCURATELY BUT IT DOES DEMONSTRATE IN DOLLARS 

WHAT THE MULTIPLE-R CORRELATION COEFFICIENT MEANS IN AMOUNT 

OF ERROR. THE FINAL PROOF WILL COME IN ONE YEAR WHEN 

RESULTS AND FORECAST CAN BE COMPARED. HOWEVERv ALL 

INDICATIONS POINT TO THE FACT THAT THE YEARLY FORECAST WILL 

BE RELIABLE. 
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QUARTERLY SALES FLUCTUATE AT ERRATIC RATES THEREFORE 

THE REGRESSION EQUATIONS DID NOT YIELD AS ACCURATE 

REGRESSION EQUATONS AS WERE PRODUCED FOR THE YEARLY BASIS. 

FORECAST ACTUAL SALES % ERROR VARIABLES 

USED 

ARGENTINA $ 87,565 $ 8v000 OVER 100% 3r4r6r7r8 

AUSTRALIA 695,739 446r501 55.8% 4~6r7r8 

BRAZIL 114r968 160,503 28.4% 3?4r6r7r8 

FRANCE 208r733 388r560 46.3% 3r4r6P7r8 

JAPAN 173r496 110r870 56.0% 4r6r7r8 

ITALY -1r103v239 -1,247r022 11.5% 3r4r6r7r8 

MEXICO 1r688r036 989r281 68.6% 4,6,7r8 

SOUTH AFRICA 368r353 377,777 2.5% 4P6r7r8 

SPAIN 216r241 320r640 48.3% 3r4r6r7r8 

SWEDEN 361r686 713r763 49.3% 4r6r7r8 

UNITED KINGDOM 33r135 9v645 OVER 100% 4,6r7r8 

WEST GERMANY 49r336 63r065 21.8% 3r4r6r7,8 

TOTALS 2,894,812 2r341r585 23.6% 

THE QUARTER USED WAS JANUARY - MARCH 1981. 



VII YEARLY FORECAST FROM MULTIPLE REGRESSION EQUATIONS 

HERE IS THE FORECAST FOR THE 1982 CALENDAR YEAR. THIS 

FORECAST IS BASED ON THE RECENTLY DEVELOPED MULTIPLE 
r 

'.i REGRESSION EQUATIONS AND THE VARIABLES ARE EXTENDED BY USING 

THE TRENDING PROGRAM. 

M Er~ PI PMI F 

AI:~GENTINA X .00012~! :1.00.4 ~1:30 + 69 ~~ :Ld69,883 

AUSTii:ALIA X l ~ 1 (18 1 ~~::; + 't :3~J0.69 ~l ~ 5!':i3' 447 

1::1:~ A Z 1 L. X .0094 105 :3ao. 69 1 '3!'57, 425 

FI:(ANCE tt • 2.lf62 1.18.8 :1::~ () + 69 958,455 

.. JAPAN X + 0 0 4:3't:l. 1:32 + 8 ::1::10.69 1P705r231 

ITALY 3 + 0 () :1.177 1.26.4 :3::w. 69 z,4:33,90l 

MEXICO X .0!7i102 :1.46.7 ::l30 + 69 :3r261,7<Ji 

BDUTH AFI:U:CA X :t • ~!B 11!'5.::! ~~~l0.69 1,:347,499 

!:)PAIN 4 .01!'528 110.~~ ::3:30 + 69 :L, Ott2, 394 

!3WEDEN X .25U. l:L:l.~~ 3::w. 69 ~~''f48P841 

UNITED ~<INGDDM X ~?. + :384 :l 110.8 ~~:10 + 69 1,~~69,906 

WEBT GEFmf.~NY 
,.~ .... • 5ei!'5B :1.2:1. + 6 3~l0 + 6'1 :1., 547 '28!'5 

TOTAL !~21,996.058 

IF THEBE COUNTRIES ACCOUNT FOR 85% OF THE TOTAL 

INTERNATIONAL MARKET THE OVERALL SALES WOULD BE $25r877,715. 

IF IT WERE 80% TOTAL SALES WOULD BE $27,495,072. 
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CHAPTER VIII CONCLUSIONS AND RECOMMENDATIONS 

THIS PROJECT IS A NEVER ENDING PROCESS. THE 

FORECASTING SYSTEM SHOULD BE CONSISTENTLY BETTER THAN ANY 

SUBSTITUTE METHOD OR IT SHOULD BE MODIFIED. STILL, ONE 

MUST REMEMBER THE BEST SYSTEM CANNOT GUARANTEE THE 

ACCURACY MANAGEMENT MAY WANT. A BENEFIT OF THIS TOOL IS 

THAT AT ANY POINT THERE CAN BE IMPROVEMENTS AND CHANGES 

THAT WILL INCREASE THE RELIABILITY OF THE MULTIPLE 

REGRESSION EQUATION. 

FUTURE IMPROVEMENTS WOULD INCLUDE ADDING QUARTERLY 

AND YEARLY DATA AS IT BECOMES AVAILABLE TO UPDATE THE 

REGRESSION EQUATIONS. QUARTERLY WEIGHTS <VARIABLE SEVEN) 

SHOULD ALSO BE RECOMPUTED WITH EACH NEW YEAR. THE 

PRELIMINARY WORK IS FINISHED FOR THE PRICE AND PRODUCT 

MIX INDEX VARIABLE BUT THE COMPANY SHOULD DEVELOP THIS 

FURTHER THUS HAVING IT AVAILABLE FOR EACH QUARTER. 

ACCURACY WILL ALSO INCREASE IF THE INDEX WERE COMPUTED 

SEPARATELY FOR INTERNATIONAL AND NATIONAL MARKETS. 

ANOTHER POSSIBLE USE OF THE YEARLY MULTIPLE 

REGRESSION EQUATIONS WOULD BE TO USE A MOVING YEAR 

AVERAGE. BY ACCUMULATING DATA A QUARTER AT A TIME AND 

THEN MOVING THE FOUR QUARTERS. THEREBY USING THE PROGRAM 

ON A QUARTERLY BASIS. 
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THERE ARE OTHER POSSIBLE CHANGES THAT WILL DEVELOP 

AS THESE EQUATIONS ARE PUT INTO PRACTICE. THESE SHOULD 

NOT BE USED BLINDLY BUT AS A QUIDELINE WHICH HAS NOT BEEN 

AVALIABLE TO THE COMPANY BEFORE THIS PROJECT. THEY WILL 

BECOME INCREASINGLY MORE ACCURATE EACH YEAR AS THERE IS 

MORE INFORMATION ON WHICH TO BASE THE EQUATIONS. 
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JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

SALES TOTAl 

MONTHLY 
629214 
417266 
1.00729E+06 
237817 
41194 
2.86785E+06 
572882 
477679 
553390 
302638 
1.18199E+06 
2.8868E+06 

YEARLY TOTAL 

1977 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

MONTHLY 
747133 
426513 
1.18449E+06 
48506 
461940 
44528 
721278 
572374 
163759 
265320 
654248 
377367 

YEARLY TOTAL 

1978 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

MONTHLY 
977822 
832606 

-44848 
1.0222E+06 
155160 
422827 
564196 
1.14541E+06 
1.85598E+06 
832350 
843305 
1.30328E+06 

YEARLY TOTAL 

TERNATIONAL 

QUARTERLY 

2.05377E+06 

3.14686E+06 

1.60395E+06 

4.37142E+06 

1.1176E+07 

QUARTERLY 

2.35814E+06 

554974 

1.45741E+06 

5.66746E+06 

QUARTERLY 

1.26558E+06 

1.60019E+06 

3.06559E+06 

2.97893E+06 

8.91028E+06 



1979 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

MONTHLY 
841071 
1.25798E+06 
1.43777E+06 
750156 
2.59192E+06 
2.16119E+06 
1.31551E+06 
1.3621E+06 
818575 
1.11027E+06 
2.15588E+06 
1.31027E+06 

YEARLY TOTAL 

1980 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

MONTHLY 
1.28868E+06 
2.38076E+06 
4.79363E+06 
4.22169E+06 
3.18998E+06 
2.70901E+06 
2.10657E+06 
1.13711E+06 
2.11575E+06 
2.53303E+06 
303788 
1.32056E+06 

YEARLY TOTAL 

QUARTERLY 

3.49652E+06 

4.87613E+06 

1.7413E+07 

QUARTERLY 

8.46307E+06 

5.65916E+06 

4.15738E+06 

2.84036E+07 
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SALES ARGENTINA 

1976 MONTHLY QUARTERLY 
JANUARY 0 
FEBRUARY 0 
MARCH 0 0 
APRIL 0 
MAY 0 
JUNE 0 0 
JULY 0 
AUGUST 0 
SEPTEMBER 0 0 
OCTOBER 0 
NOVEMBER 0 
DECEMBER 0 0 

YEARLY TOTAL 0 

1977 MONTHLY QUARTERLY 
JANUARY 0 
FEBRUARY 0 
MARCH 0 0 
APRIL 0 
MAY 0 
JUNE 0 0 
JULY 32160 
AUGUST 3075 
SEPTEMBER 0 35235 
OCTOBER 8500 
NOVEMBER 0 
DECEMBER 0 8500 

YEARLY TOTAL 43735 

1978 MONTHLY QUARTERLY 
JANUARY 0 
FEBRUARY 0 
MARCH 0 0 
APRIL 154200 
MAY -175 
JUNE 25170 179195 
JULY 0 
AUGUST 350 
SEPTEMBER 37750 38100 
OCTOBER 0 
NOVEMBER 0 
DECEMBER 0 0 

YEARLY TOTAL 217295 



1979 MONTHLY m.JARTEF~LY 
..JANUAI~Y 0 
FEE:FWAF~Y () 

MAF~CH () 0 
AF'f~IL.. 0 
MAY 5<.i'C>725 
.JUNE -2040 594685 
.. JUL. y 0 
AUGUST 0 
f:lEF'TEME:ER 0 0 
OCTOE:ER 68813 
NOVEME:E:R 170622 
DECEME::EF~ 0 239435 

YEAf~L.. Y TOTAL. 8:i4120 

19BO MDNTJ-Il.Y QUAHTERLY 
,.JANUARY :1.863~j~J 
FEE:f~UAf~Y -·21740 
MAF~CH 21675 186288 
APF~IL. 0 
MAY 621705 
.JUNE ~!09550 831255 
JULY 0 
AUGUST 0 
SEPTEMBER 1350 l.350 
OCTOE:EJ~ Jt8974 
NOVEME:Ef~ 3210 
DECEME:ER 0 5218/f 

YEARLY TOTAL. 1.07108E+06 
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SALES AUSTRALIA 

1976 MONTHLY QUARTERLY 
JANUARY 16860 
FEBRUARY 10694 
MARCH 7216 34770 
APRIL 0 
MAY 3100 
JUNE 123650 126750 
JULY 128580 
AUGUST 3670 
SEPTEMBER 58345 190595 
OCTOBER 24919 
NOVEMBER 0 
DECEMBER 128465 153384 

YEARLY TOTAL 505499 

1977 MONTHLY QUARTERLY 
JANUARY 165085 
FEBRUARY 7740 
MARCH 186619 359444 
APRIL 1377 
MAY 20030 
JUNE 58700 80107 
JULY 0 
AUGUST 58747 
SEPTEMBER 292800 351547 
OCTOBER 6175 
NOVEMBER 76010 
DECEMBER -199 81986 

YEARLY TOTAL 873084 

1978 MONTHLY QUARTERLY 
JANUARY -12010 
FEBRUARY 42790 
MARCH -151900 -121120 
APRIL 17670 
MAY -185 
JUNE 37915 55400 
JULY 90815 
AUGUST 201640 
SEPTEMBER 78545 371000 
OCTOBER 444195 
NOVEMBER 45675 
DECEMBER 8485 498355 

YEARLY TOTAL 803635 



1979 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

MONTHLY 
201520 
159750 
505430 
50340 
619917 
256800 
30098 
1125 
27025 

-214500 
64050 
254600 

YEARLY TOTAL 

1980 
JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

MONTHLY 
47375 
28900 
1.61647E+06 
277332 

-2130 
294675 
163280 
92525 

-67133 
19625 
3550 

-50 

YEARLY TOTAL 

QUARTERLY 

866700 

927057 

58248 

104150 

1.95616E+06 

QUARTERLY 

569877 

188672 

23125 

2.47441E+06 
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SALES BRAZIL 

1976 MONTHLY QUARTERI ... Y 
,JANUARY 5513:1. 
FEE:F'\UAF~Y 30037 
MAI~CH 0 85168 
AF'FUL 0 
MAY 0 
JUNE 0 0 
JULY 0 
AUGUST 0 
SEPTEME:EF~ () 0 
OCTCJBER 0 
NOVEME:ER 0 
DECEME:EF~ 0 0 

YEA!=~L Y TOTAL 85168 

1 <1'77 MONTHLY C~UARTEt=~L. Y 
JANUARY 0 
FEEn:wr.;,F<Y 0 
MM~CH 0 0 
AF't:(IL 0 
MAY () 

dUNE:: 1:li400 l.11400 
.Jl.JI...Y 0 
AUGUST 0 
SEPTEME:ER () 0 
OCTOE:E:t:~ 17969 
NOVEMI::ER 1149:L2 
DECE:Mr::ER -~)47~~ :l27409 

YEAF~L.Y TOTAL 238809 

1978 MONTHLY C~UARTEF'~L Y 
,JANUAf~Y 0 
FEE:r.;:UAI:::Y 0 
MAI~CH 0 0 
APRIL. 0 
MAY 0 
..JUNE () 0 
JULY () 

AUGLJ~'lT () 

SEF'TEME::Ef~ () () 
ClCTOI::EF~ () 

NOVEMI:::t::R () 

DECEMDEF~ 0 0 

YEM~LY TOTAl ... (} 



:1.97<.» MONTHLY QUARTERLY 
.. JANUARY 0 
FEE:RUAF~Y () 

MAt:;:CH :1.79~5~55 17<1555 
API=~ II... 10150 
MAY 7~5560 
,JUNE ,..~:l40B~5 499795 
JULY :L52n:; 
AUGUBT 11675 
BEPTEME:EF~ ~i2950 79900 
ClCTOE:EF~ 65B~~5 
NOVEME:ER 112J0~:5 
DECE:ME:ER 0 :l7B130 

YEAI:;:t_y TOTAL. 937~~80 

1980 MONTHLY QUARTERLY 
JANUAF~Y 208319 
FEBRUARY 0 
MAF<CH .if04711 613030 
APF.:IL .if13302 
MAY 198170 
JUNE () 611472 
JULY 24:U359 
AUGUST -·B10 
!3EPTEMBEI:;: 321170 562219 
ClCTOE::ER -·1 <{50 
NOVEME:ER ... 25 ... +~30 o 
DECEME:El=i: 0 -256250 

YEAJ=~L.Y TOTAL 1.53047£+06 
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SALES FRANCE 

1976 MONTHLY QUARTERLY 
JANUARY 83910 
FEBRUARY -30295 
MARCH 76660 130275 
APRIL 0 
MAY -5350 
JUNE 118321 112971 
JULY 113391 
AUGUST -2760 
SEPTEMBER 0 110631 
OCTOBER 1320 
NOVEMBER 10350 
DECEMBER 150335 162005 

YEARLY TOTAL 845885 

1977 MONTHLY QUARTERLY 
JANUARY 246655 
FEBRUARY -2160 
MARCH 15400 259895 
APRIL 0 
MAY 101725 
JUNE -2650 99075 
JULY 0 
AUGUST 0 
SEPTEMBER 0 0 
OCTOBER 0 
NOVEMBER 0 
DECEMBER 0 0 

YEARLY TOTAL 358970 

1978 MONTHLY QUARTERLY 
JANUARY 42625 
FEBRUARY 0 
MARCH 76075 118700 
APRIL 0 
MAY 0 
JUNE 0 0 
JULY 63625 
AUGUST 12100 
SEPTEMBER 0 75725 
OCTOBER 0 
NOVEMBER 26175 
DECEMBER -1320 24855 

YEARLY TOTAL 219280 



l.979 MONTHLY QUAFnERLY 
JANUAI~Y .c"+9:1.60 
FEJ::RUAF~Y :1.4Btt10 
MAI:;:C!-1 47760 ~~4~'5:330 
APRIL 757tt0 
MAY 165088 
JUNE 50761 ~~91589 
JULY 0 
AUGUST 262:370 
SEPTEMBER 62975 325345 
OCTOE::Ef'~ 471.528 
NOVEME:Ef'~ l8 
DE:CE:ME:ER 1.4575 486121 

YEARLY TOTAL 1.34839E+06 

1980 MONTHLY QUARTERLY 
JANUARY 0 
FEE:RUAF\Y 167393 
MARCH 24.tt407 411800 
APRIL ~~750 
MAY 423325 
,JUNE ~ltt9 :l() 0 775175 
JULY -13~.)55 

AUGUST 5tt25 
SEPTEME:ER -~,75 -8805 
OCTOBER 73350 
NOVEMBER .... 89975 
DECEMBER 6705 ·-9(12 0 

YEARLY TOTAL 1.16825E+06 
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SALES ITALY 

1976 MONTHLY QUARTERLY 
JANUARY ~32349 
FEE:RUAF~Y BlOO 
MAHCH 65965 106414 API:::IL. 81700 
MAY 21899 
JUNE 7't935 :1.78534 JULY :1.274:1. 
AUGUST 1'i9425 
SEPTEMBER ~~2775 184941 OCTOBER --27117 
NOVEMBER 0 
DECEME:ER () ·-27117 

YEARLY TOTAL '+42772 

1977 MONTHLY QUARTERLY 
JANUAF~Y 0 
FEBRUAF~Y 0 
MAF~CH 0 () 
APRIL () 

MAY 38217 
JUNE 0 38217 
JULY 0 
AUGUST 0 
SEF'TEME:ER 0 0 
OCTOBER 13225 
NOVEMBER 28200 
DECEMBER 0 41425 

YEARLY TOTAL 796't2 

1978 MONTHLY QUAF'(fERL Y 
.. JANUARY if320 
FEE:FWAF~Y 7125 
MAI:::CH 0 11445 
APRIL 0 
MAY -<353~?.5 
,.JUNE 0 -3~)325 
JULY 0 
AUGU!H 0 
SEPTEME:EF~ () 0 
OCTOBER () 

NOVEME:EI:~ :1.1~5726 
DECEME:EF~ :L7:347~! ~!B9198 

YEAI~L.Y TOTAL 2653:L8 



1.979 MONTH I .. Y l~UAF'aEF'<l.Y 
JANUAF~Y :1.~3.tt47 

FEE:FWARY :1.~1966~3 
MAt:;:CH 458965 612077 
AF'RIL zaooo 
MAY 274501 
JUNE l.043B8E+06 1 + 34:l38E+06 
,.JUI...Y 337986 
AUGUST 0 
SEPTEMBER 1480 339466 
OC'TQE:E:R 414956 
NCJVE:ME:E::R 224987 
DECEME:ER 45400 685343 

YEARLY TOTAL 2.97827E+06 

t9BO MONTHLY QUARTERLY 
JANUAF'<Y -613 
FEE:RUARY 5125 
MAF~CH 956105 960617 
APF'~IL 2.06175E+06 
MAY 11.ii05 
JUNE 7450.if0 2.81819E+06 
JULY -5718 
AUGUST 120970 
SEF'TEME:ER -6~350 108902 
ocrm::e:R -lt655 
NOVEME:ER -27920 
DECEME:EI:;: -·2550 -35125 

YEAF'~LY TOTAL 3.85259E+06 
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£->ALES dAPAN 

1.976 MONTHLY t~UAF<TERLY 
JANUARY ···20 0 
FE:E:I:;:UARY 2363 
MAI=<CH i.8~390 20753 
APRIL 0 
MAY 1-<1800 
JUNE 0 14800 
JULY 0 
AUGUST 0 
SEPTEME:Ef\ :1.73~555 173555 
OCTOE:ER 9025 
NDVEME:ER 18400 
DECEME:ER 81500 108925 

YEAF~L Y TOTAL 318033 

1977 MONTHLY QUARTERLY 
JANUARY () 

FEE:FWAI=<Y 10-<1475 
MARCH 1300 105775 
AF'RIL 1.3750 
MAY 0 
JUNE 0 13750 
JULY 7627 
AUGUST 848 
SEPTEME:EI::.: 0 8.<'175 
OCTOE:ER t31400 
NOVEME:ER .if499~j 

DECEME:ER 8326 :1.84719 

YEAI:;:LY TOTAL 312719 

197B MONTI .. ILY QUARTERLY 
JANUARY .if262 11~5 

FEE:I:::UARY .. -~~0 
MAHCH --:L3;?.o 42495~.) 
APF.:Il... 0 
MAY 0 
dUNE 0 0 
.. JULY 0 
AUGUBT ;~96405 
SEPTEME:EF~ 0 2<164 05 
DCTDE:EI:~ () 

NDVEt1E:EI:~ ;~727:34 
DECEMBEI:~ ... 7 :L::l 27~~()2:1 . 

YFAF~L.Y TDTAL. 99338:1. 



Y1i'1', , ' .. :·1· 

1979 MONTHLY CWAFnERL.Y 
.JANUAI~Y () 

FEE:I:::UAI:~y 77~j 

MAl:~ el-l 9 0 4~3 0 91225 
APFUL ... 2947 
MAY -1~3~30 
.JUNE 0 ···4497 

»l .JULY 0 ,•. 
AUGUST () 

SEPTEMBEii: 0 0 
OCTOE:I::R 0 
NOVEMBER iJ7611~3 
OECEME:EI::: 9:l467 567582 

YEM~L. Y TOTAL 654310 
d . 

j,980 MONTI·il. .. Y QUARTERLY 
JANUAF~Y 0 
FEE:RUAfi:Y 210 
MAF~CH ~~64778 ~!64988 

l' ' API:UL 104670 
': MAY -726 

JUNE 0 1 0394"'f 
JULY 2355 
AUGUST -82400 
SEPTEMBER 4975 -·75070 
OCTOE:EF< 99343 
NOVEME:ER 0 
DECEME:EI::: () 9934~3 

YEARLY TOTAL. 393205 
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SALES MEXICO 

1976 MONTHLY QUAf'aERL. Y 
.. JANUAI=i:Y 64750 
FEE:F\UAI:(y ~!8737 
MAI~CH '+7 :L 924 565"+11 
APRIL -~)0835 
MAY -·94712 
JUNE 247140 1 0 159~l 
JULY 0 
AUGUST 52942 
SEF'TEME:E:R 60 53002 
OCTClE:EF~ -17640 
NOVEME:EF< 17640 
DECEME:EF~ 352650 352650 

YEARLY TOTAL 1.07266E+06 

1977 MONTHLY QUARTERLY 
JANUAF<Y 0 
FEE:RUARY 142150 
MARCI .. I 0 142150 
APRIL 31850 
MAY -2000 
JUNE -·16000 13850 
JULY 0 
AUGUST () 

SEPTEMBER 55910 55910 
OCTOE:EF\ 24918 
NOVEME:ER 13550 
DECEME:Ef': 64'+16 102B84 

YEAF~L. Y TOTAL 314794 

1978 MONTHLY QUAF(fERLY 
JANUAF\Y ·-225 
FEE:FWMn 16~1885 
MAF~CH ~ .. 90 0 162760 
APRIL 0 
MAY 30005 
,JUNE 4869 34874 
JULY 0 
AUGl.H:>T 754~50 
SEPTEME:EF~ ~!22'+4 0 297890 
OCTDE:EF< ~:~0620 
NOVEME:Er~ () 

DECEMI:::EF~ "+2710 733~:~0 

YEAF~L.Y TOTAL. 56885'+ 



1<?79 MONTHLY CWAfnE:RLY 
JANLJM~Y 0 
FEE:RUAI:~y 2:06500 
MAF~CH -·175125 31375 
APRIL :L:L 122~S 
MAY 83680 
.JUNE 53350 248255 ,JULY 122130 
AUGUST ~~99635 
SEPTEMElli::R 0 421765 
OCTOE:EF~ :L3840j. 
NOVEME:EF~ 1t73450 
DE:CEME:ER 168845 780696 

YEARLY TOTAL 1.48209E+06 

1980 MONTHLY OUAFnERL.Y 
JANUAI:::Y ~~15650 
FE:E:RUM~Y (194797 
MARCH l23688 1.33414E+Ob 
APIU:L -<1.5825 
MAY 714080 
JUNE 590308 l.. 28856E-+·06 
JULY 395720 
AUGUST 751051 
SEF'TEME:ER l..45046E+06 2.59723E+06 
OCTOE:Ef~ l. .858.if3E+06 
NOVEME:EF~ 1t265 0 
DECEME:EI::: 24502 l.92558E+06 

YEARLY TOTAL 7.1455l.E:+06 
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• 
SALES SOUTH AFIUCA 

1976 MONTHLY t~UAFHERLY .. JANUAVY 0 
FEE:FWARY ~!92:35 
MAI~CH ~!9935 59170 APRIL 0 
MAY 0 
.. JUNE 98890 98890 JULY -:1.0 
AUGUST 0 
SEPTEMBER () ·-1 0 
DCTOE:E:F~ 0 
NOVEMBER () 

DECE:MI::EI=\: 0 0 

YEM~L Y TOTAL :1.58050 

:1.977 MONTHLY QUAF"nt::t=\:L Y ,.JANUAF(Y 0 
FEF::f·WM~Y 0 
MM~CH 0 0 APRIL (} 
MAY 0 
JUNE 0 0 JULY 21578 
AUGUST 4373 
SEPTEMBER 0 2595:1. OCTOBEr< 0 
NOVE:ME:EF"< 53900 
DE:CE:ME:ER 26173 80073 

YEARLY TOTAL :1.06024 

197!3 MONTHLY QUARTERLY 
JANUARY 99775 
FEE:RUAF<:Y 0 
MAf(CH ···158 99617 
AF'FUL 0 
MAY () 

.. JUNE () 0 ,..JLJI...Y '+6830 
AUGLJE)T .••• :1. () :L 
!:>EPTEME::EF~ ~-~if 0 ~?.~5 :l ~-~B6980 
DCTDDEF: ·· .. 7BO 
NUVLM[:[h' ~~~ ~:~ ~') ~:~ ~5 
D F:. C F: M F: !'<: :1. ~'5 ::l ~::; 7 ~:_:; :1.!367BO 

YLr~~F:L.Y TOTAl ... ~.)7 ~):37 7 



j, ; ; t, ' 

1979 MONTHLY QUAFi:TERLY .. JANUARY 6145~j 

'j' FEBRUARY 104767 
MARCH 43047 209267 APRIL 19031.!!5 
MAY 2032~~0 
JUNE 46085 439'670 JULY 171875 
AUGUST -15105 
SEPTEMBER 780 157550 OCTOBER 86740 
NOVEMBER 27078 
DECEME:Eii: 39556 153:374 

YEARLY TOTAL. 959861 

1980 MONTHLY QUARTERLY JANUARY 70 
FEBRUARY 249!530 
MARCH l.73738 423338 APRIL 171 
MAY 80:1.61 
JUNE 127630 207962 
JULY 108755 
AUGUST 72-<'t80 
SEPTEMBER 101848 283083 
OCTOBER 96615 J 

NOVEME:ER 56050 ~ DECEMBER 221621 374286 ' 

YEARLY TOTAL 1.28867E+06 
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SALES SPAIN 

1976 MONTHLY QUARTERLY 
JANUARY 0 
FEBRUARY 0 
MARCH 0 0 
APRIL 0 
MAY 0 
JUNE 276~25 276~25 
JULY -60380 
AUGUST 3569.~7 
SEPTEMBER 20~8.88 -5~761.7 
OCTOBER 0 
NOVEMBER 1~5405 
DECEMBER 48595 194000 

YEARLY TOTAL 415663 

1977 MONTHLY QUARTERLY 
JANUARY -92865 
FEBRUARY -9835 
MARCH 885 -101815 
APRIL 0 
MAY 0 
JUNE 0 0 
JULY 0 
AUGUST 314~0 
SEPTEMBER 0 31~40 
OCTOBER 0 
NOVEMBER 0 
DECEMBER 0 0 

YEARLY TOTAL -70375 

1978 MONTHLY QUARTERLY 
JANUARY 27702 
FEBRUARY 0 
MARCH 0 27702 
APRIL 90~51 
MAY 19243 
JUNE 0 109694 
JULY 0 
AUGUST 0 
SEPTEMBER 0 0 
OCTOBER 0 
NOVEMBER 0 
DECEMBER 0 0 

YEARLY TOTAL 137396 



1979 MONTHLY QUARTERLY 
JANUARY 161950 
FEBRUARY 27000 
MARCH 0 188950 
APRIL 0 
MAY 0 
JUNE 61520 61520 
JULY 26~095 
AUGUST 232100 
SEPTEMBER 28990 525185 
OCTOBER ~6575 
NOVEMBER 0 
DECEMBER 26175 72750 

YEARLY TOTAL 848405 

1980 MONTHLY QUARTERLY 
JANUARY 0 
FEBRUARY 0 
MARCH 0 0 
APRIL 0 
MAY 3~1245 
JUNE -2875 338370 
JULY 0 
AUGUST 0 
SEPTEMBER 0 0 
OCTOBER 0 
NOVEMBER 0 
DECEMBER 339020 339020 

YEARLY TOTAL 677390 
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SALES SWEDEN 

:1.976 MONTHLY l~UARTERL.Y 
.. JANUAF~Y 0 
FEE:FWM~Y 53690 
MARCl .. l 9~3'+20 147110 
AF'I~IL 1305 
MAY ·-·7561 
.. JUNE 336025 329769 
.. JULY 93793 
AUGUST 2145 
SEPTEME:EF~ 0 95938 
OCTOBER t9975 
NOVEME:ER 53788 
DECE:ME:ER 229024 302787 

YEARLY TOTAL 875604 

:1.977 MONTHLY QUARTERLY 
I JANUARY 67975 

,I FEE:FWAF<Y 634:L5 I 

MM~CH 57750 189140 11'1 
~'II APRIL 0 ~~~ MAY 61220 

j'l .. JUNE 0 61220 
JULY 140893 
AUGUST 14176 
SEPTEME:ER --2865 152204 
OCTOE:E:F~ 0 
NOVEME:Ef< .. -4:L 175 
DECEME::ER 7~5260 3i+085 

YEARLY TOTAL. 4:36649 

1.978 MONTHLY l~UAI:(TERL.Y 
,JANUAF<Y 2710 
FEE:RUAf~Y 221 ~~5 
MAI:<CH "H20 28965 
AF'Ii:IL 0 
MAY 8300 
.. JUNE 7865 16165 
,.JLJI...Y 0 
AUGUST 0 
SEPTEME:EF~ ~=~~.)985 35985 
OCTOE:EF~ 26~)Jt 0 
NOVEMBER :1.2't875 
DECEME:ER ... 2~'i't0 t.tt897!.:"i 

YEARLY TOTAL. ~!~~0090 



1979 MONTHLY CWAF::TERL.Y 
,JANUAI~Y 0 
FEE:RUAI:~y 0 
MAI~CH () 0 
API~IL 72535 
MAY :1.15275 
JUNE :I.BOO 189610 
JULY <1<1'235 
AUGUST ·-1090 
SEPTEMBER 550 98695 
DCTOE:EF~ 0 
NOVE:ME:ER 28830 
DECEMBER if07300 436130 

YEAF~LY TOTAL 724435 

1980 MONHH.Y (~UARTt::RL.Y 
JANUAI~Y 0 
FEE:RLJAI:~y -40730 
Mt-d:~cH 0 ·-·40730 
APF<IL 311556 I 

MAY l94035 
,, 

,Jl 
JUNE 2615 508206 "''I 
JULY l97084 ,Jilt I 

111/ AUGUST 2050 jl SEPTEME:E:R 2200 201334 
OCTOBER ~H025 
NOVEME:EF< if2 0 7 0 ,l 
DECEME:ER 708725 781820 l' 

I 

YEARLY TOTAL 1.45063E+06 
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SALES UNITED ~O:NGDOM 

:1. <17 6) MONTHLY QUARTERLY 
dANUM~Y ~~B'fO 1 
FEE:Fo:UAI:~y 27100 
MAHCH 3555~5 91056 
AF'Ii:l:L. ~~30 0 0 
MAY 'Hi 
JUNE 90652 11'+063 
JULY 0 
AUGUST ~~05240 
SEPTEMBER .... 166~;5 188585 
OCTOBER !305 
NOVE:ME:ER 22058 
Dl:':: C E: ME: E 1:~ 80510 :1.03373 

YEARLY TOTAL. 4'17077 
I 
I 
I 

~ 1977 MONTI·-ILY CWARTERL.Y 
.oj ,.JANUARY 0 

FEE:FWARY 0 
MAF~CH ~~70750 270750 
AF'F'<l:L 6640 
MAY 133981 
,JUNE --105894 34727 
.JULY :100165 
AUGUST 109693 
SEPTEMBER ···l'fOO 408458 
OCTOE:EF:: 6125 
NOVEMBER 94695 
DECEMBER :17!7i57 138377 

YEAF~L Y TOTAL 852312 

1'178 MONTHLY CWARTERLY 
.. JANUARY 2if9076 
FEE::F'~l..J(41:~y 0 
Mf-1F'\CH 0 249076 
AF'Fi:II... () 

MAY 0 
,.JUNE 2:l5270 ~~15270 

,JULY 2000 
AUGW:lT ::3:1. 2~5 0 
SEPTEMBEF~ :35784 69034 
OCTOBEF~ ~~4~i518 
NOVEME:EI:i: :1.31958 
DECEME:EI:;: :1.45780 523256 

YEM~LY TOTAL :1. + 05664E+06 



1979 MONTHLY lWARTERL.Y 
..JANUAI:;:Y ~i7525 
FE:I:::RUAI:~y 0 
MMi:CH 206if90 264015 
APFUL 11 047~i 
MAY 0 
dUNE :1.0 0874 211349 
dULY :1.75285 
AUGUST :1. :l7775 
SEPTEMBER ~~07190 500250 
ClCTOBEf~ ~~3020 
NOVEMBER 0 
DECEME:Ef< 0 23020 

YEAF<LY TOTAL 998634 

1980 MONTHLY CWARTERLY 
dANUAF<Y 0 ,, 
FEE:F~UAI:;:y 155475 ,, ,, 
MAI:;:cH ::-3317~i 208650 *I 
API~ II_ ~S09375 ,,, 

,;I MAY 272103 
111111 1 JUNE ~~7156 818634 
~;I JULY :1.65245 

rd I AUGUBT 43375 lfllllll 
BEF'TE:ME:EF'~ --1259 207361 J' :L65650 

' i 
OCTOE:ER 
NOVEME:EF~ 80175 
DECEMBER :1.1750 257575 

YEAFi:LY TOTAL 1.49222E:+06 
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I 
~~ 

~~ 
i; 
~. •• jrl/l'" 

' :.' 

' 
I 
I 

:t.<f76 
JANUAF~Y 
FEE:F~UM~Y 
MAI:~cH 

AF'FUI.. 
MAY 
dUNE 
.. JULY 
AUGUBT 
SEF'TEMI:::E:R 
DCTDBEI~ 
NDVEME:ER 
DECE:ME:EI~ 

SALES WEST GERMANY 

MONTHLY 
236~~70 
:1.23679 
6Jf57 
:1.17086 

···:1.1~5B:l 

780059 
~7i96:3if 

l.~1<JJJO 

.!f8154 
200 
64736!=5 
.tt89042 

YEAFd. Y TOTAL 

1. <J77 
.. JANUf.~RY 
FEE:RLJAI:~y 

MARCH 
APRil ... 
MAY 
,.JUNE 
,.JULY 
AUGUBT 
SEPTEMBER 
DCTOE::EI:~ 

NOVEME:ER 
DECEME:EI:~ 

MONTHLY 
42835 
El50 0 
734:30 0 

-90000 
-11Jf075 

25575 
90118 

-:J.O:L3:l8 
···248:1.36 

() 

7942!.") 
.... 3..-H325 

YEARLY TOTAL 

1978 
dANLJAF~Y 
FEE:FUJAFi:Y 
Mt-1l:~cH 

APf<IL 
MAY 
,.JUNE 
,.Jl.JI...Y 
Al.JGU!:>T 
SEPTEMBEI:~ 

0 C T (J 1::: El:~ 
NClVEMI:::El:~ 

DECEME:Er~ 

MONn·ILY 
89860 
() 

() 

::!<.f'944~) 

~?.3:1.29 
0 
162023 
() 

8094~3 
-<:!4 () 6 0 
.... a:306B:L 

28839B 

YEAF<I...Y TOTAl. .. 

QUARTERLY 

366406 

88556 ... 1 

121728 

1.13661E+06 

2.51031E+06 

QUARTERLY 

785635 

-178500 

-·259:336 

if4600 

392399 

QUARTERLY 

89860 

422574 

679059 



- ~ .. - ---- ·--.----- --------
.. ~ ........... 

1979 MONTHI ... Y !WARTERL.Y .. JANUAF~Y :1.3:1.075 
FEE:RUAI:;:y 0 
MAI:(CH ::!58:1.5 166890 API:nL 6~!0 
MAY () 
JUNE 0 620 ,JULY 0 
AUGUST 0 
SEPTEMBER t32280 1322BO OCTOBER 0 
NOVEME:EI::: 0 
DECEMBER 68'fCj>5 68495 

YEM~LY TOTAL. 368285 

:1.980 MONTHLY QUAFnERLY .. JANUt-1RY 5353:1.8 ll 
FEE:FWr~l:~y Z22't75 
MM<CH 31 02't 7888:1.7 

,~·' 

API:::IL 8838 
;ii 

MAY 0 ·•:: 
JUNE "·2857 5981 

•. , 
JULY ~1275 jil AUGUST 692:1.8 
SEF'TEME:ER :L5852 90345 

Jlllllllllfilfl 

OCTOBEE: l9't90 
NDVEME:Et( ··575 
DECEME:1::1:;: 0 18915 

YEM~LY TOTAL 904058 
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APPENDIX E: 
PRICE AND PRODUCT MIX INDEX 



E:ABE YEAF~ 1969-·1970 FIF~ST :1.<175 NEW BASE: 

TYPE F'() (~ () VO=F'OQO F':l. P1/F'O <F'IF')lKVO Q1 VA::.~F' 1Q1 

1 zz:B:t :L67 :37~?.9420 33B90 1.518 5659943 52 1762~l:LO 

., 
:1. 99B~~ 37 739346 32987 j .• 65l. 1220552 1'' :395B50 ~ .. ..c;. 

:3 33900 :1.37 46'l4't:l .q 62797 1. 85~~ 8603523 30 :1.8El3937 

if :1.16:1.:3 :1.58 :1.83'1-<".f() 4 21774 1.875 3440452 73 1589533 

5 :1. ~5572 :l9 Z<t5B74 ,, 24462 1.571 464796 4 978~50 

il 6 64146 5:1. 327145~l 86190 :L. 344 4395727 80 68952'l4 II 
7 l4573't 11 1603074 J! 
8 49605 l.3 6Jt'l866 I! 9 

I! :1.0 jijJI'' 

J! :1. :1. 

1'"i ·-

E:O 

14515411 23784998 

I< :1.975)==163.9 



2 

TDTAL.!3 l.5653778 28673155 

E: 1 I < 197 6 ) :::: l. 0 7 • 4 



3 

THIRD YEAR :1.976 FOURTH YEAR 1977 

TYPE (P/F')V2 Q3 V3 F''t F'4/F'3 (F'/P):«V3 Q4 

1 17r-55434 23 BZ3685 53108 j. + 483 1221511 11 

2 58f~08() 20 691590 46773 1.353 93=j489 :1.7 

:i :i~~90!504 

• 'f 2612019 76 :1.927278 27440 1. 082 2085543 38 
II • 

·'I 
5 •• i 6 17601401 122 11361720 115353 1.239 14073269 177 t 

I 
t 

7 2:332~1~!:1. 18 ~~623845 197607 1.356 3556935 l.6 
t 
I 8 297528~~ :i6 ;~380 195 72479 1.096 2609299 27 ,, 
f 

9 85278!5 7 746180 111264 1.044 778850 18 

10 ~"11") 

4~53945 22023 1.067 484530 62 
f .<; • .<;. t 

1:1. 4!5 1619626 40116 1.115 1805263 129 
1 ') 

~- 284995 1 

83 

TClT{1LS :32107828 22628064 27550694 

82 IC1977)=112.0 E:~~ 1(1978)=121.8 



FIFTH YEAR :1.979 

TYF'E V4 F'5 F'5/F'4 (P/P)V4 t~5 V5 

1 584195 60120 1.132 661332 20 1202409 

I'~ 

~- 795:1.55 508:11 1.087 864147 15 762470 

3 
' ~) 

';J 
Qlf 4 1042734 38039 1.386 1445530 38 1445511 

' 5 

6 20417590 1:14535 :L.166 23812874 190 25561706 

7 3161717 :l8802f.! • 9~52 3008426 1.1 2068290 

8 1956<159 868!7il. 1.198 2345012 20 1737023 

9 2 0 () 27~56 :1.15257 1.036 2074637 22 2535663 

10 1~~654:39' 2tto7o 1.093 1492359 89 2142237 

:1. :t ~i174<J9() 4~5487 1.134 5867887 168 7641862 

1'~ ·- 284995 4358'12 1.529 435842 7 3050897 

TOTALS 36781.)5~~0 42008051 

84 !(1979)=114.2 



SIXTH YEAR 1980 

TYPE F'6 F'6/F'4 (F'/P)V4 Ql) V6 

1 7:3187 :1..378 805071 9 658687 

2 5~5280 1. :l82 939777 17 939761 

3 
'* 
',,Jf 

4 37671 1.373 1431545 19 7:1.5763 .. •• - 5 

6 161'H7 1.399 28570961 174 28086560 

7 ~~6870 1 :1..:~60 4299223 j.7 4567918 

8 9:39~~7 1.296 2536353 17 1596942 

9 1531.29 l .• 376 2756336 20 3062590 

10 2fH70 1.279 1746574 82 2309963 

11 56149 1.400 724:3316 105 5895693 

12 0 20775 

TOTALS 50329158 

E:4 r < 198 o) = 137.9 
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• ~ .. r.. J ; 3 .t. 'i 6 1 -; I-~ l L 12 13 t 1t 15 

~~~~~~t~~i·~~~···~···~·····•••*****••tf**~••*········~········~··~~~·*~*·*·~-~·= 
r .. .;c'J. c.qz . .;3 c.76'1i - 1 .. !.7l~J ..• J ':) ,'l&Jl (>., 3G 7:. 

0.12r1 t.o:c~ :.5~ry~ -c.~r.~~ o.c ~.8A2Z 0.'?44? 

3 c.t~9i C-~~96 I.C~O -:.83'~ c-. 1 ::.84?7 -r).(hl4'1 

4 -c.11e1 -~.45C6 -~.a34? ~~.qQJJ (' •<' -').Sl.C,J _,,.!A'.J-7 

; c.; c.r J. -. 0 • .1 -::- .r 
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RLCPE~SICN ECCATJUN NO. 16 tPITEHION IS VAA. NO. I RANK • 3 • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

,VAR.NC. 6-WEIG~T Z-WEIGHT 
8 1302485.0000 0.3191 
6 3035. 3'145 o. 3021 
" 2052830.000~ 0.0214 

CC~STANT • -1531290.0~00 

I!ULTPL-R 
R-SQUA•E 

0.4571 
0.2C99 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
·····~··························••*•································································································ R£CRESSICN ECUATION NO. 17 CRITERIO~ IS VAR. NO. 1 RANK= 3o 

··········································································································-·························· VAR.NO. B-WEIGHT l-WEIGhf 
1 453231.4375 0.59?3 
6 1l93.B38 0.3179 
4 -8696567.0000 -0.1163 

CCNSTANI • -335776.3125 

~ULTPL-R • 0.~982 
R-SQUARE • 0.4875 

·················~············································································································-······ 
·································································································································~·· RcGRESSIC~ ECLATIUN NO. 18 CRITEqiON IS VAR. NO. 1 RANK= 3. 

•••••*••···························································································································· VAR.NC. 8-WEIC~T l-~EIG~T 
8 8~2667.0625 0.2~64 
~ l94lJ7.375C o.Jo26 
3 153794.2500 0.)580 

CONSrANr ~ -?55495.9375 

I'ULTPL-R 
R-SQUARE 

0.4816 
o. 2320 

·································*·································································································· 
·····~······························································································································ RlGRESSIC'I ECUATIOI'I "10. 19 tRITEAHJ•< IS VAA. NO. 1 RANK = 3o 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

VAR.NC. 8-WEIGHT Z-WEIGHf 
1 447284.5ooo c.5?15 
6 19.4'•27 C.JOI? 
3 198290.6Z50 0.4616 

CONSTANT ~ -290199.6Z50 

~ULJPL-R • 
R-SQUARE 

o. 7394 
0.5467 

•••••t•····························································································································· •••••t•····························································································································· Rl~R£SSICN ECvATION NO. 20 CRIIERION IS VAR. NO. I RANK • 3 • 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

VAR.NC. B-WEIGHT l-WEIGHT 
8 878537.Cb25 Q.Zl52 
6 ~34olH5l 0.0432 
J 136101.6~75 0.3171 

CCN~TANT • -1013~12.ql75 

~~lTPL-H = 0.4622 
R->QUA~E • 0.2325 

·····~····•••t•••t••················································································································ 
•••t·~···~·························································································································· Rl~"ES'iiCN ECt,AJIUN 1110. 21 CRITERIOII IS VAR. NO. I R(l!IJK • 3 • ..... , ... ~···~···,·················································································································· VAR.NC. A-WtiG~T 1-WEIGHf 

8 1412h~.8!25 0.2325 
7 '~3~~7.1'>QO r.511~ 

I r.t~ f; · Jf) • I .. , 7 ••, r • l',:,r 

'-
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CC'ISJAI'II 
15669'l.6R75 

-1175159.0000 
0."1647 

l'~l TPL-R ~ D• 7687 
R-SCUARE = 0.5909 

······················································································································~············· ·····························································································~······································ PcGRESSICN El:l.ATIIJN NO. 22 tRITERION IS VAR. NO. 1 RANK • Ito 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

VAR.NC. 8-WEIGI'T Z-WEICHT 
8 llt88255.0000 o. 3646 
7 468906.1250 0.6201 
6 3695.6118 OolbJ8 
4 611513l.OCCO Oo0817 

CC~STANT = -1912118.0000 

fi'ULTPL-R • 
P-SQUARE • 

0.7677 
o. 5893 ..................................................................................................................... ~··············· 

•••••t······························································································································ ~~G~ESSION fQl.ATION NO. 23 CRITERION IS YAR. NO. 1 RA"K • ~. 

·····~···························································································-·································· VAR.NC. 8-WEIGHT l-WEIGHT 
7 it46103.6Z50 0.5899 
6 -177.8636 -0.017'1 
4 -44!6055·0~00 -O.OS93 
3 191Z97.6875 0.4453 

tO~STA~T c -247504.8750 

~ULTPL-~ a 0.7410 
R-)CUARc = 0.54'JO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
·····~······························································································································ atr.PESSIC~ EQ~AliO~ NO. Z4 tRITERIO" IS VARo NO. 1 RANK • 4o 

····•*••···························································································································· vaR.NC, e•W£1G~T l-WEIGHT 
e 90~467.125!1 o.Z216 
~ 510o9~'l0 Oo:l518 
~ 1158212.0~00 O.'l155 
3 135723.0625 0.3159 

r:c•:sTAru ; -t050732.CflOO 

NULTPL-q • 0.4823 
R-SOUA~t = 0.2326 

·················~·················································································································· 
··································~································································································· Rf~RESSIO~ EQ~ATION NO. 25 CRITERION IS VARo NO. 1 RANK • ~ • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

YA~.NC. 8-REIGHT Z-WEICHJ 
e ?77402.500!1 0.2394 
1 ~54090.6875 0.6005 
4 1788531.0COO 0.0239 
) 161052.0625 0.3749 

tC~SJA~J = -1213910.0000 

~~LrPL-R = 0.1~90 
•-~QUA~E • Oo5913 

·····~···········;·················································································································· ··················•••*•••··········································································································· Gi~H>SIC'; Eti.AT tn~ ~0. 26 tRlTER10"1 IS YAR. NOo 1 RANK s 4o ............••.•. , ...............•...••••......•••.............•...........................•.•..•...•.•.•........•.........•.......• 
YAP.Illl. 8-WEIGI'T Z-WfiGHT 

8 108?211.0~00· 0.261>8 
1 451677.4375 0;6079 
~ 1545.1'13, 0.1538 
) '1~1~1.375~ 0.723R 
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llllf 'UARTcQlY AUSTRALIA N = 21 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
·····~··········~·································~················································································· ,oR,hO. 1 2 3 4 5 6 7 ~ 9 10 11 12 13 H 15 .......•....••................•.•..•••••••.•••.••••••.•.•••.•..•............•.•• 

I.oco~ ();60~2 c.o -0.35'15 o.o 0.32H o.H45 ~.~4:64 

2 0.6C42 1-0000 o.o -o. 2286 o.o o. 5156 o.?zs.; -~. E:440. 

3 t;.() c.c o.o o.o o.o o.o o.o ... 
4 -0. 351;; -O.ZZ86 o.o 1-0000 o.o -0.0152 O.C'l47 -J·'=27 

C.'1 c.o o.o o.o o.o o.o I).Q ··-
6 0.327~ 0.5756 o.o -o.onz o.o l.OOQ'J Oa'Jl25 :..3"75~ 

o. 3645 ~.ozea o.o O.OlH o.o 0.0125 l.CO~J -C'.l"l~! 

e 0.4264 0.6444 o.o -0.4827 o.o o. 31e6 -o.Hca !.~::: 

., ······························································~····································································· ~Ejt.S JJ~!37.500 3560395.000 3.0CO !.!q 102.000 109.790 0.258 

"' src~. ~:3!C3.750 zn15111.ooo o.ooo -:;,:4'> o.oo~ 21.160 o.ua 
······························································································································~····· R~GPESSIC• E'~ATJQ~ ~C. I CRITERION IS VAR. NO, 1 RANK • 2. 

~ ··············•••*•················································································································· VA~~~C. 8-"ElG~T Z-WEJGHT 
7 127CZl3.0!lOO C.36?7 

It 4 -312C523.0000 -0.3569 

., 
, 
• 
• 
• 
• 
• 
• 
• 
• 
""' 

CC~STA~T • 3590~67.0000 

f"t;lTPl-?. 
R-~ClibR E 2 

0.5101 
o. 2602 

·····~·····························································································································* 
·····~······························································································································ RLGRESSIC~ E'~•TJ~• ~0. 2 t•ITERION IS VAR, ~C. 1 RANK • 1. 

····~············~·················································································································· V~P.~C. e-WEIGPT l-WEIGHT 
7 IZ52195.0C00 0.1645 
~ o.o o.o 

CC~STAIH = 12486,4375 

~ULfPt-a = 0.3t~5 
R-scu•RE = 0.1328 

································································~··································································· •••••••••••••••••e•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~(GRESSION ECUATI~N NO, 3 CRITE~ION IS VAq, NO, I RA~K = 2. 

·······································································~···························································· 'JAR~~it:. 
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(C'I~TA•;I 

t'Ul J Pl-<~ 

R-~IIUA~E 

B-WEIG~T z--EJGHT 
1Be3ss.oooo o.l6C5 

~!62.~722 0.322? 
-66C519. 2500 

0.4869 
0,2371 

••••o••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

·····~··································································•*••············'··········································· RtGP£SSICfl ~,·,AI lUI'. NO. 4 CRITERION IS V-R. >10. 1· RANK= 2 • 

········································································~··························································· V4P • .,C, P-WUCt<l Z-llfiGIIT 
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.... ~~ ................. l.. ....... ...... .... I' Lli.A•JW l.JI ........ ........ 1 MANK .•.. 3. 

·······················································································································~············ VAR.NO. 
8 
7 
~ 

8-WEIGHT. l-WEIGHT 
5798973.0000 0.4428 
15~9757.0000 0.4511 

-1262227.0000 -0.1444 
CCNSTAIH -453933Z.OOOO 

~ULTPl-R • 0.6356 
A-SQUARE • Oa40)9 

•••••t••····························································································································· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
R~G~ESS10N Et~ATION NO. ll CR1TERIO~ IS VAR. NC. 1 RANK • 3a ••**••·······································································-··············································· .. ······• VAI>.NC. B-WEIGI'T • l-WEIGHT 

8 2854609aOCOO Ga<l80 
6 4602.9?61 0.2412 
4 -2121021.0000 -0.2426 

C0'45TANT • -650289.5000 

~ULTPL-R • 
R-SOUARE = 

o. 5C71 
0.2572 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .................................................................................................................................... 
RlGRESSICN EtVATIUN NO. 12 CRIIERIO~ IS VAR. NO. 1 RANK • 3. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VAII.NC. B-IlE IGHT Z-IIEIGHT 

7 1256)58.000~ 0.1657 
6 6059.0508 c. H 75 
4 -3077770.COOO -0.3520 

tC~STA~T • 2879738.0COC 

I'ULfPl-R 
~-SQUA~~ • 

0.6008 
o.3U:l 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RtGR~SSICri EC:!.AT 101'>1 Ntf•-13·- CRITER 10~ IS VAR. '10. 1 RANK a 4. 

•••••t•••••••o•••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VAR.'lC. B-WE 1GHT z-we IGHT 

8 ~5~5903.0000 0.3~71 
7 1461158.0COO 0.4H1 
I> 35B3·Z~69 C.\87~ 
4 -1638~92.0000 -C.l874 

CCNS lAIII ~ -3202927.0000 

14UlTPl-R c 

R-SOUA/IE • 
0.6576 
O.H25 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
···············••t•••··············································································································· PI-GRESSIC14 ~t\iAT 10~ ~0. 14 C~ITERIOI.I IS VAR. NO. I RANK a S • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VAR.HC. B-IIEIG~T Z-WEIGHT 

e 993562.125:1 c.ors9 
1 12B322.DJ0;) o. 3677 
6 132.7Hit 0.0070 
4 -1811208.000~ -0.2074 
2 OaCP54 C.4'B4 

CO~STANT = 757544.8125 

~UliPl-~ • 0.13t,6 
R-Sou•~~ • o.S396 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
F~Ll 140tEl lJ RES. ~COEl 6 f = J.l44 OF : Zt 16 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FClt ~ODEl lJ RES. MODEL 8 F z -2.9SU" OF • 1t 16 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
F~ll I'OOEl IJ QfS. ~OOF.l 1: F • o.P.O~ DF ~ 1. I~ 
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·······································~············••*························· 

2 

4 

5 

b 

t.OC01 0.7531 0,5736 -0.4725 0.0 

0.7531 1.0000 0.100~ -O,blJ2 0.0 

0.571~ 0,7004 t.OOO? -0.844? 0.0 

-0.4725 -o.6132 -0.8~41 t.oooo o.o 

o.o o.o o.o o.o o.o 

0.]~58 . 0.5756 0.8231 -0.8559 .o.o 
Q,Jt05 Oo0930 Oo007? 0.1082 0.0 

o.395B o.J605 o.s•ob 

o.s7S6 o.~930 o.Tl47 

0.8231 0.0079 0.7654 

-0.8559 o.1oe2 -o.80SS 

o.o o.c- o.o 

1.0000 -0.0127 0,1>941 

-0.0127 l.OQOO -0.0472 

0.6941 -0.0472 1.0000 

• 
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' CCNSTANT • 

5H9l4o4H5 
159?87.6250 

-727916.1250 

0.3716 
o.H&z 

I'UlTPL-R = 
R-SOUARE • 

Oal008 
0.4911 

•••••t•••••····························~···························································································· ~································~·································································································· R(GRfSSICN Et~ATION NO. 22 CRITERION IS VAR. NO. 1 RANK • 4o .................................................................................................................................... 
VARoNO. B-liEI!it<l Z-loEIGHT . 

8 618401.5625 0.4108 
1 611295.812~ 0.4131 
6 -1162.9891 -0.1631 
4 -270416l.C00' -C.3Z60 

CONSJAllT • -3 77280.125;1 

I'ULTPl.-R • Q. 6781> 
R-SOUARE • ~.4605 

·························································································~·········································· ···············•·*·················································································································· ~EGRESSIC" ECUATION NO. 23 CRITERION IS VARo NO, I RANK • 4 • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VAR.~C. B-~EIGHT L-WEIGHT 

1 571320.5625 Ool861 
6 -~064.734~ -0.1761 
4 -2694638.COOO -0.1248 
3 280003.0000 0.6059 

CONSTANT • te8l~0.0625 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

IIULTPL-R • 
R-SOUARE • 

0.7CIO 
0.49l't ., .................................................................................................................................... .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IHGAESSIC'l EC:VATION r.o. Z4 CRlTERION IS VAR. NO. 1 RANK • loo 

~ •••••t••••························'*-································································································· • 
VAR.NCo 8-loEIGHT l-WEICHT 

8 468117.8125 0.1110 
8 6 -2886.'1084 -0.2671 • 

" 522125.0625 c.ouo 
3 2812C7.0~25 0.6085 

~ CCNSTANT • -504651.1125 • 

• 
• 
• 
• 
• 
• 
• 
• 

MULl PL-R • 
R-SOUANE • 

o.u1a 
o. 3"811 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
REGRESSION EtUATION NO. 25 CRITERION IS VAR. NO. 1 RANK z 4o 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~AR.~C. B-WEIGHT Z-WEIGHT 

8 481761.3750 0.3200 
1 519791.7~00 .0.36~8 
4 517138.4375 o.o120 
1 17&5?8.5625 · o.3A65 

LO~~JAHI • -830021.1250 

MUllPL-R • 0.7Cl6 
R-\QUARE • 0.4922 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PIG~lS~J(N ECUATI"N ~0. 26 C~IJERIO~ IS VAR. ~0. l RANk • 4. 

··············~··~···············································~·································································· . VAR.~C. 8-W~IG~f Z-W£1GHf 
H 5C6385.375~ C.JJ~4 
1 545334.4175 O.l~R~ 
6 -3044.l12H -~.;hJ7 

7"iJn')t,,1•1~ 

____ ,..,._ '~-- ...... ~ 

• 
• 
• 
• 
• 
• 
• 
• 
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6 -30~4.1328 

-------~C~C~N~S~T~A~N~J~!~---~--~·~:-~~;~~::~~~ 

MULTPL-R ~ 0.7182 

-0.2817 
0.5450 

R-SOUAKE • 0.5158 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RtGIIESSICN EI:UATION NO. 27 CRJfERION IS VAR. NO. 1 - RANK • 5, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

VAR,NC, 8-WEIGHT Z-WEIGHT 
8 -91259.0000 -0.0606 
1 483466.8750 0.~267 
~ -2839.8215 -0.2628 
4 -290180).0~0~ -0.1500 
2 0.0690 o. 7039 

CONSTANT = 34498~.6250 

MULTPL-~ c 0.8225 
R-50UARE • 0.6765 

••*••······························································································································· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lltGRESSIDII EC:UAll9'1 1\10, 28 CRITEIHON IS VAR, I\IC, 1 RANK • 5o • . .................................................................................................................................... 

VAR.NCo B-ItE IGHT Z-WE IGHT 
8 440847.3750 0.2928 
7 564271.8750 0.1813 
6 -3109.9700 -0.3433 
4 -1178165.0000 -0.1421 
3 235225.0625 0.5090 

COIISfAIIf • -367791.6250 

~llTPL-M = 0.7204 
R-SOUARE • 0.5110 • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .................................................................................................................................... 

RECRESSIC~ ECUATICN NO. 29 CRITERION IS VAR, NO. 1 RANK • 6. ................................... , .................................................................................................... . 
VAR.NC. 8-WtiG~T Z-WEIGHT 

8 -117833.375) -0.0783 
7 472109.875) 0.1190 
6 -1612.9463 -0.1)4) 
4 -2223128.0~CO -0.26~0 
3 1C2752o3150 Oo2224 
2 1).0641 0.6533 

CCNSTANT • 29724J,6q75 

~ULIPl-~ • Oo8286 
P-SCUAPE • 1),6866 

~·············•••*••················································································································ 
f~Ll ~OUEl 28 PES, ~COEl 22 F ~ 1.626 OF • lt 1~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
F~ll ~OUEL ze MESo ~OOEL 23 F • 0.863 OF • lt 15 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
flll ~OUEL 28 RES, ~OOEl 24 f = 4.28~ Of a lt 15 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FLLL ~OUEL 28 ~es. ~OOEl 25 F ~ 0.838 OF • lo tS 

·····~······························································································································ Flll ~OOEL 2B PES. ~COEl 26 f = ),JOO DF • 1t 15 -•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
llfU~I PI!OGRA~ INTERPUPT OLD PSW IS 07lOOOOFHlOI>EOO 

f~ll ~OVEl 28 RES. HODEL 27 F • -2,362 OF • Oo 15 ····-···················· ............................................................................................................ .. 
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C.O"lSUfll 

1)))4 iJ.fl ".!,•,•) I 

35Z~ 155.n',QO 
-365971 };o:·oo 

~UlTPl-K = 0.53?6 

0 .. \1~6~ 
0.4421 

~-SUUA«E = 0,2911 ·····~···~···~···················~···~·~··············~·······~··*$································································· ·····~···*·······~·················································································································· ~LGRESSIC~ ECUATION NUo 5 C~llER!ON IS VAR, NC. I RANK • 2. 

•••••t••···························································································································· 
VAR.NC, 8-~EIGHT 2-kEIGHl 

8 4~~C45Z.OOOQ 0.5060 
£ 3828.~514 0.1~63 

CONSTANT = -4361~83oD10~ 

~ULTPl-R = 0. 5514 
R-SOUA~E • Do 3C40 

·································*·································································································· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RLGRESSJCN ECt;U JnN NO. 6 tRitERIO'I IS VA~. II(', 1 RANK E 2, 

·····$···········~·················································································································· 
VAR.NC. 8-WEIGHT l-WEIGHT 

8 3641680oOCOl C.4568 
4 ~~98850.0CDD 0.3355 

CONSTANl • -452~199.0~00 

~UlTPl-R • 0.5176 
R-SOUARE = 0.2679 

·····~······························································································································ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RlGRESSICtl EC\iATIOtl NO. 7 CRITfRION IS YAR, 'IC. 1 RANK • 2o 

·····~······························································································································ 
VARoNCo 8-WEIGHT l-WfiGHT 
. 6 1~93.8b52 0.15~6 

~ Z001307.0~00 . 0.1~92 
CONSlANf ~ -4001J4,675C 

I'Ul TPl-~ ~ 

R-SOUA"E • 
0.2794 
o.oH:J 

·····*··················•••t••······································································································ ....... ~ •.•..•..• ~~················································································································· RtGRESSIO~ EtUATION NO. 8 tRIIERION IS YAR, NO •• 1 RANK = z. 
·····~································~····························································································· 

VAR.NC, B-WEIGHT Z-WEIGHI 
6 -15Z9.275~ -0.1583 
3 80~54.1675 0.6201 

CQNSTANI • 155663.8750 

~ULTPL-~ • 0.5281 
H-~QUAP~ = 0,2781 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

RIGRESSIO'I ECI..ATIU"' NO. 9 CRITERION IS VAR, llQ, I RANK ~ 2o ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VAit.~r.. 11-WEIGI'l 2-WHGIH 

I q52324.375Q O,J54l 
3 70132.750:> 0.5413 

consTAnT • -22~)81.1250 

~UlfPl·lt • 0.62~4 
P-'.CIIJAP~ • Q, 38":18 ·····!·······~~··~•t••••································••*•·~·*·························~·········································· •••••,•••~•••~•••4••••••••••••••••••••••••••••••••••••••••••••e••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Rl r;NF~SIIJII ICt.IIII'J>i tiiJ, lD CRITERION IS VAR. NO. 1 RA'IK = Zo 

..... ·~•t••·····~···t·························*·························~·························································· 
•/Au.·,r.. n-WEI!lHT l-Wflt;IH 

J")(,f'll····. "1 'l. . • ~ ... , 
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AA! • •~•• , ·······~·······~~~ ··-~·~··············!······~!····-·····················~·!!!!!!·~!···········~········S··~--.---~· •••••~••••••••e••4•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
a1"t;.JiES\ICJrl £Ct.AfiGJt NU. 16 litlltRJOtt lS yAt., ttO. 1 llAHtC • J., 

···········~······················································································································--
tiii.JOC. 8-IOtiGtH l-,HlO«T 

a 402JOa3.o~~~ o.so4+ 
• 2~23.5!37 ~.J026 
4 l801796.0CO? c;.1H8 

tC~STA~t • -4643711.0-o~ 

I'LlTI'L-R ~ 0.5599 
P-SCUARf ~ Ool1l5 

···········~·····················*·································································································· ....................................•......•........•...•.............•...........•...•........•.........•........•................. 
R~&RESSIC'< ECt.AliON NO. 17 CRifERIOII IS YAR. 110. 1 RANit • 1. 

·················~·················································································································· 
~AR.NC. 8-WEIGHT Z-WEIGHJ 

7 9ZC114.750~ C.l4Z2 
6 l\'1':).5431 O.IHl 
~ 2~5~571.010~ 0.183~ 

CO~STAt<f • -732195.7SO~ 

,.UlfPL-R 
A-SCUAAf z 

Oo'o40'o 
0.111"0 

·····················~·················*···················································································· .. ······ ·················~···$·············································································································· ••GRESSICN ftUATION NO. Ill C0 ITERION IS VAR. I<Co 1 RANK = 3, 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

VAR.NC. B-WE1GHT l-WEIGNT 
8 2567204.'lCOO O. 3220 
4 153 ... 61\l.OJOO Q,11"'o 
3 ... 7930o8l?8 Oolbll? 

C.O'tSTA'H • -2898153.0000 

~CLTPl-R z 0.5900 
R-SCUA•E = 0.34~0 

•••••t••••••••*••~·················································································································· •••••~•••e•••·~••~•••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RcGRE551C~ ECLATIU~ ~0. 1'1 tRilfPIO~ IS VAR, ~0. 1 RAN~ = 3. 

·····················*·············~································································································ 
VA~.tlC. R-WEIGH1 Z-WE1GHT 

7 945420.9375 0,)516 
6 -1~22.3884 -0.1412 
3 82885.8753 0.63'}1 

COtoHAIH : -101093o125C 

~YlfPL-~ • 0,6338 
P-5~UA~E • 0.4018 

·····················*·············••t••·····································~······················································ ·····~······························································································································ k•.GPf~~IC'; ECt,Allnll NO. 20 tRITERIOil IS VAR, 110. 1 RANK= 3. 

·····~···········~·················································································································· 
VAP.~C. "-WEIGHT l-WEIGHT 

~ 211..,29~.o~o? c.3~C5 
'· 11"3.743... 0.1184 
3 'o4~53.9141 C.H6? 

tO"I";t&·;r .., -2821147.0°;!]~ . 

~UllPL-• " 0.5812 
~-~GCA~t = 0.3~48 ·····~······•~ttttttttt••••••••••*•································································································· •••••••••~~·•••••e•,•~•••••••••••••••*•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

R _t;~E":.'ilt"• £C:t.A1it:rJ fiU. 2l (.ltltERlUU IS VAK. lfO. t RA,.JK .,.. J. 

·····~···~···~~··~···$······~····························································~·········································· 
"Al'.,·•t:. B-WllGl-'r l-~EfGt-H 

~ 2~1?411.0'gl 0.124? 
1 ')lnH.P17'; ~- ,,.,#, 
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C.ONS T .A~H = 

t<'!ULTPL-R 
R-scu•~f 

C-WEJ(.I'l 1-hr.IGitl 
11~L173.0u00 0.11~5 
447Jiol~26 0,1152 

-1704559.0')0') 

o.1n~ 

0.03.10 
a••e•~•••~••••~••t•••~••••••••••••••••••••••••t~t~t?~•••••~•••*•*••••••~••••*******************************************•+•••••••••~• 

..... , ... t•••*•··~········································~···~····································································· 
•oGkES~ICt< El:t;ATIOII N(J, 11 C.RJTEPI'Jrl g VAP, '<C. 1 RANK 2 Zo 

·············································~·····························~························································ VAil,t;C, 
4 
3 

C.CNSlAhr =-

"VLTPl-~ • 
R-SQUAOE 

A-wEIG~T l-WEIG~T 
'~0174b432oC;Q; C,464? 

25282.5820 0.1&;1 
-&szq~q7. o~o' 

c. 4813 
o. 2317 

············~····~···············~·································································································· 
·····~···········~·····················~••t••······················································································· PlGRESSICN EtvATIP" NO. 12 CRITERI!J'l IS VAP, 'lC. I RANk • 3 • 

··········································••••*••··················································································· VAP,NC, B-WEIGHT Z-WEIGHT 
1 1767366.o:oJ o.<47C 
4 b218842112.C)C, C,4q83 
3 3£906.875~ 0.)~48 

tc•:STA'<T • -7476!)5').0~00 

"ULTPL-~ ~ 
~t-SUOAttE: • 

0.6556 
c.42qa 

4•••~~••••••e•t•ttt**************'***********•••••••••••••••••••••••••••••••••****************************************************** 

~*•**~•••*•t•~t·~~·······································~$········································································· 
><<;Pt;SIC'< ECLATI~N NO. U CI!ITEPIO~< IS VAP, ·,~. 1 RANK= 3o 

·····(·······························$······························································································ VAR.~C. B-hEIG~T Z-~EIGHT 

7 1J1418l.C~OO 0.3375 
~ 5Z6754611Z.O~Oj C,4221 
2 0.11~2 o.~z~z 

tC~STANT = -6867124.0~00 

I'Ul TPL-~ • 
R-;OUAOE 

0.!884 
0.7@93 

·····~···········,·························*••••*··················································································· e••••••••~••~~~••••••~***********~********************••••******•••••••**********•••*****************************•****************** 
''G•E~SIG~ ECUATI~· NU. 14 (.RITEPln~ IS YA•, ~". 1 RANK= 3. 

**•••;•••••••~•••~•••••••••••••••••••••••••••o•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VA~.hC, B-wEIGHT l-wEIGHT 

~ 3G62688.0QOO C.2156 
1 1714!')1,C~OO C,4~36 
~ SI24.?~S8 0.2l31 

te~STA~I = -422~112.0~0~ 

"ULTPL-~ 
P-SQIJAIIE 

0.~042 
0.2543 

•••••~•••••••t•••~•••o•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••• 

·····~···,~··~~··~···••t•·········································~································································· 
~.r,ce~SJQr, EI:•.Mil.ll NO, 1~ CRITfRIO'i IS VAR, "'C. I RAI'lK = 3o 

·····~·········4·····~····························································-··················*······························ 
~A~.IlG. 8-~EIC~T Z-h~IGHT 

4?1427q,oco~ o.J45? 
18?7122.010~ C,479~ 

~ 7~766752&4.c:c1 0.~??1 

(.(.I .. ~TAIII • -14037353.0J00 

~~LfPL-~ ~ 

~-·~ovt~f 

~.7312 

'l.~Hf. 

1 • t " ~ ; P .. t ' t t t ~ 4 t t I f C 1 It I f t • f f t- ld- ' ' • ·~~f-t~ti~+(t~••••~,~~•~~·•·~ttttttt•~tttt~trtr•~tttttttt•*•t•t•,+1t~t~t·~~~~'·•••·•r•·t'~•~··• 

I 

.... 

• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
~ 

J 

..J 

a 

• 
• 



• 
• .. 
• 

... 

.... 

... 
~ 

0 

't 

• 
'!I 

• 
• 
• 
• 
• 
• 
• 
• 

.._ ____ -----, .. ...J .Jt,S'd~J~"tl ______ ~.~-·.U,?J8_ 
L-~~~~·.J • -l1~11~0.C~Ct 

~U~IP~-A • 0.5117 
A·~OU,ME • O.Z6Iq •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Rt~RESSION EC~-IIUN NO. 27 CRITERION IS VAR. NO. 1 RANK= 5o 

································································································~··································· YAR.Nt. 8-WEIGHT l-WEIGHT 
8 1243610.0000 0.0875 
1 1301460.0~00 0.3292 
6 -4471.2422 -0.1203 
4 5287968768.0~00 0.4237 
2 0.2118 0.6693 

tONSTANI • -TT51405,0QOO 

MUlTPl-R • 0.9013 
R-SOUARE • 0.8124 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

··································~································································································· lUGRESSICtl ECUATION NO. 28 CRITERION IS VAR. loiO. 1 RAioiK z 5 • .................................................................................................................................... 
VAR.NC. 8-WEIGHT Z-aEIGHT 

!l 6llnHe.oooo o.4~ct 
1 200178T.o:c.: a.5063 
6 11433.1?6? o. 3280 
~ s~SOI83168.oooJ o.6r71 
3 -51560.7813 -0.1328 

CC~STA~T • •17565~24.0000 

~UllPl-R • 0.79q2 
P-SC~ARE • 0.6387 w 

·····~·······~······················································································································ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RtGRESSICN EC~ATIOiol ~0. 2? CRIIERIOiol IS YAR. NO, 1 RAioiK = 6, 

························~···~···············~······················································································· VAR.NO. B-~EIGHT Z-wEIGHT 
9 2209667.0·)0~ 0.1555 
1 1280221.0'0~ 0.1238 
6 -nso.n11 -c.un 
4 ~~Z7796T36.or.co o.47~D 
3 -75278.0&2~ -0.1?3? 
2~ 0.2211 Q.TQOT 

tCN~IANI • -9)9?629.010~ 

"ULIPl-R 
P-SOUAPE • 

0.9111 
~-~411 

•••etettttttt••••••••••••••••••••••••••••••••••••ttttttttttttttttttttttt•••••••••••••••••~•••tttttttttttttttttt••••••••••••••••••••• 
F~ll "UUEl 28 PES. MODEl 22 ~ = O.S6T OF = lo 1~ 

·············t······················································································································ Flll ~OUEl 29 RES. ~GOEL 23 ~ = 5.876 OF = 1o 1~ 

····································t······························································································· FLll MOUEl 28 RE~. MODEl 24 F • 1).376 OF • lo I~ . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fLll ~OUEL 29 PtS. "GDEl 2~ F • 4.197 OF • lo 15 

•••••t•t•••••t••···················································································································· fLll ~OLEL 2~ RES, MOOEl 2~ ~ = 15,645 Uf s lo 15 

·······••t•••••••4··············································· .. ·································································· 
llf22~1 PKOGRA~ l~TERkUPI UlU PSW IS DTIUCOQF42lO~EDD 

FLll MQ~~l 28 R~S. MODEl 21 F = -2.6~5 OF • O, 15 · 
·····························································*······································································· 
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TilLE QUARIERLY SoAFRILA N = Zl 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
·~·································································································································· VAP • ',Q, 1 2 3 4 5 , 6 7 8 9 10 11 12 13 14 15 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

t.oooo 0.60io3 o.o 0.6614 o.o 0.8227 0.0921 0.7620 

0.6043 1.oooo o.o 0.5993 o.o 0.5756 -0.0432 0.6305 

o.o o.o o.o o.o o.o o.o o.o o.o 

4 0. 66l't 0.5993 o.o t.ocoo o.o o. 7468 0.0638 0.7746 

5 o.o o.o o.o o.o o.o o.o o.o o.o 

6 0.8227 0.5756 o.o o. 7468 o.o t.oooo o.ooos 0.8874 

o.o921 -o.o~t32 o.o 0.0638 o.o o.ooci8 1.0000 0.0106 

8 o. 7620 0.6305 o.o o. 711ob o.o 0.8874 0.0106 1.0000 

• 
• 
• 
• 
• 
• 
• 
• 

~ ***··~······························································································································ 4t •EA\S 164'141.000 35603'15.000 4.000 1.1'!2 78.000 109.790 0,250 

~ :;rc.. 145907.500 233156t.oco o.ooo o.05'l o.ooo 21.160 o.oo1 e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

P<GRESSICN ECUATION NO, I CRITERION IS YAR. NO, 1 RANK = z. 
• ·····~······························································································································ tt YAR.NC. 8-WEIGHT Z-WEIGHT 

1 1048162.6250 0.0501 
• 4 1620654.00,00 0.6582 • 

CC~STANI = -202'1951,0000 

0 ~t,;LTPL-1-l 

~->CUARE • 
C.H)) 
O.HOO 

D·~··~~·~··$••*••••••*••············································································································ 
• 

48 a~~••••••••••••$•e•••*****•••••••********************++•••••••••~••••~•••••••~**********•***************************~*************** ~ 
~~GQ5S~10~ EC~AJION NO. 2 CRJJERIO~ lS VAR. NO. l RANK= 2~ 

~•·s~*e•~•o•***~o~•~•~~•••••••••••••••••o*********••••••••••••••••••••••••••••••••••••+**************************•••*********$****** 
• VAR.'lC. H-WEIGHT Z-WEIGHT • 

7 1913188.0000 0.0914 
6 5672.1680 0.8226 

8 CC~STAfH • -'1H688.0000 • 

• 
• 
• 
• 
• 
• 

~\.:LIPL-~ 

P-SCUAkE 
o. 8277 
0.6851 

·····*······························································································································ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RiGRESSIO'I EC~ATI!Jiol NO. 3 ttUTERION IS YAR. NO, 1 RANK = 2. 

··~································································································································· VAR,NC, B-WEIGPJ l-WEIGHT 
B 814187.3125 0,7612 
1 1758871.0000 0,.)841 

((N5TANI • -I01743~.000a 

~ULTPL-R 

R-!>OUARt • 
Q, 7H7 
0.5878 

······················9············································································································· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
REGRESSION ECUATIUN NO. 4 CRIIERION IS VAR, NO, l RANK • 2 • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IIAR.•IC. 1!-WfiGI-lf Z-llflr;J<T ,., :•. 

• 
• 
• 
• 
• 
• 



., 
CC'<STA'IT 

H 
~ 

ii . .JJ25.0"-2~ 
4751.5:00 

-5C74~5. 3750 

o.tsr.s 
0,6891 • 

ft ~UlTPl-R s 0.!256 • 
R-Scu•RE = 0.~816 

~················~·················································································································· ~ ~··································································································································· tt RtGPESSIC~ ECUAliON NO. 5 CRITERION IS VAR. ~0. 1 RANK • l, 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

., VAR. flC, B-IIEIGHT l-WE IGHT • 
B H1728.'H75 0.62~2 
4 43SOH.25CC 0.1779 

~ CCNSTANT = -982411.0COO 4t 
~ULlPL-R = 0.7703 

... ~-SCUARE • 0.5934 . • 
··~································································································································· ·····*···········~·················································································································· ~ R'GRfSSICN fCLATIOtl NO. 6 CRITERION IS VAR. llO. 1 RANK= 2, . . • 

·····*····················································································································*········· VAR,NC, 8-WEIGHT Z-WEIGHT 
..., 6 512tt-~063 o. 7432 • 

4 262150.7500 0.1065 
CCNSTANT • -710168.9175 

~ 
l'l:LTPl-R 
P-SCUARE • 

0.8257 
o. 6818 

~ ··-··············*·················································································································· . •••••t••···························································································································· •~GRE~SIC~ EC~ATION NO. 1 CRITERION IS VAR, NO, 1 RANK = 3. 
't ·····*······························································································································ VAR.NC. B-WEICHT Z-hEIGHT 

7 161~996.0000 0.0774 
9 4 1123136.0000 0.4562 

2 0.0209 o. 3342 

• 
• , 
• 
• 
• 
• 
• 
• 
• 

CC~STA~T • -1654294,0000 

MUll PL-R 
R-SCUARE 

o.nH 
0.5108 

•••••t••···························································································································· ···••t•••··························································································································· >~GRESSIC~ ECYATIO~ llO. 8 CRitERION IS YAR, NO. I ~ANK = J, 
se•••*********•••••***************************************************************************************************************** 

VAR,NC. 8-WEIGPT l-WEIGHT 
8 156561.5000 0.1464 
7 18e3025.0100 O.C900 
6 4776.5234 0.6927 

CG~STANI • -177354,0000 

~ULTPl-H • 0.8305 
R-~OUAPE • O.~eq7 

····~····································*·························································································· ··$································································································································· p;r,PE~SICI• Eti;ATIOII 110, 9 CRITERION IS VAR. NO. 1 RANK • 3, 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

VIIR.NC, 8-IIEIGHI Z-IIEIGIIT 
8 bn~98.1250 Q.b315 
1 t563e24.0!'0Q c.CH7 
... 412432.7500 0.1675 

LC~SIIINI • -135C590.0000 

~ULTP.l-R # 0.7739 
P-SOUAPE = 0.5989 

····································••ttttt•••········•••tt+t~~·~··•~t·~····•••t••t··~·············································· •••••,•••••••••••••••••••••••••••+•+••~t•ttttt*'*'ttotttttttftttt~~•••••·•~•••:•~•••••~•••=-•~•••t••••••••••+~t++•••••••••••••••••••• 
:o,·-.fH",r.r··~ ''·''·'I'''' •r·t. Jl) r:n1rrrnntt Jt; VJP. "J'i~ 1 OA'Ifl' :; '· 
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CC"5 U" r 

3413325.5625 
51048.~820 

183078.1875 

o.2no 
0,4)69 

PULTFL-• • ··0.5421 
P-Sc~··~ • 0.2939 

•••••c•••••••*•••~*•*••~•••••••••••••******•••••••••••••••••••••••****************************************************************** 

·······••t••~··••**••t•••***•••••*•••••+++t••······················································································· ~:G•E551:' ~'uATIGN NU. 22 C"ITERIO~ IS VAR. NO. l RANK • 4 • 

•*•••*···~···*=•~:*••••••*•••••••t••················································································*··············· 
i1"·'~· e-WEIGPT Z-WEIGHT 

-927f21.5625 -C.3279 
275483.f250 0.2309 

1796.1787 C.2J80 
-19957840,0000 -C.t452 

~c·-:rt•.r ~ I080419.c~co 

-~LTPL-> • 0.5313 
R-S~UJ~~ = 0.2823 

·····~·*·····~t··~···~·············································································································· •~•••e•••e•••••••*•••~•**************•************************************'*********************************************~*********** 
REGPESSlC•. E~J6TJCN NO. 23 CRJTE~IO~ IS VAR. NO. 1 RANK= 4. 

·········~············*············································································································· V!>,,C, e-WEIG~T l-WEIGHT ' 
7 4t3278.8750 C.3884 

-9q},3477 -0.1313 
-54749886.0000 -0.3082 

94451.9375 C.8083 
cc,sr••' • 599~65.C625 

"'~lr,:l-:. 0. tl9l 
P-:;~t-~ = o.3e32 

t61~$·S~O~*··~···~•******•••···············•**•••··················································································· 

·····~·······~~***•••••••*•••······································································································· RiG•ESS!C~ E'-~TlCN NO. 2' CRifERION IS VIR, HO. I RINK • 4. 

·········*~*•****~······································~··········································································· J a~.'·':. e-WEIG~T l-WEIGHT 

t.. c • -: r A • r 

.... ..;1_ r v~_-;.. 
P- .'.;.1_..1.""~ 

-5,f891.8750 -0.1~31 

24.3~1~ c.ooJz 
-37<22224.CCOO -C.27C7 

49790.2811 C.4244 
1~53283.~000 

0.~2~4 

0. 2739 
4••••c•~•e•••~•~•••••••****************'****************••••••••••~t••••••••••*****•************************************************ 

·~··•t•••~···&b·······················································••*t•••······················································· ~~~~~~~::~ fCJATIUN NU. 25 CRITERION IS VAR. NO. 1 RANK= 4 • 
eo•••~•$•~••••#•••***********************************************~***********************************************************•****** •t•.••. e-~E!G~I l-WEIGHT 

-333738.7500 -C.ll8C 
41P.440.1•75 O.l5C8 

• -•J0!3l6~.c~co -0.3421 
l t9255.C62S c.sq21 

CC,5TI•r • 8)C368,312~ 

PULIFL-0 • 0.6116 
~-:,Gt~E = o.~e3? 

·····················~·······················~···········································~·········································· •••••••••••••••••••••~•••••••••••••••••~••*************************•••••~••o•••••********•*************************••••••••••••••••• 
RtO•E~Sit• E'~ATJn~ NO, 26 fRIJERION IS VAR, ~0. 1 RANK • 4. 

·········~·······~···~···········································~···························································~······ 
VIR.~~. e-WliGPf 1-W(I~HI 

~ -7153S6.~17S -C.07i.l 
l32\~{.!SC~ 0.~785 

1125.3792 0.14~1 
l~f'""'j<",r ~ •1•·1 r1 r. \ 't 71 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
,; 

e 

., 

., 
..... 

..., 

"' 
"'\ 

~ 

~ 

.., 

., 

., 
• 
• 
• 
• 
• 
• 
• 
• 

-.----------------
rt rte CUARTERLV SWECEN N z 21 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .................................................................................................................................... 
~A•.~c. 1 2 3 ~ s - -~ 1 e 9 10 11 12 13 '" 15 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1.000":1 0. 3110 '),0 0 .190} o.? 0.4174 0.3267 -0.3451 

l 0.1110 1.0000 o.o 0.6101 c.o (),5756 c.0624 0.4~69 

l O.J o.o o.o o.o o.o o.o o.o o.o 
4 0.1903 0.6101 o.o 1.!1000 o.o o. 2826 0.1131 0.5001 

5 o.o o.o 'J.O o • .> o.o c.o o.:> o.o 
6 0.4174 0.5756 o.o 0.2826 o.o 1.ccco -0.0647 0.0627 

7 0.3267 0.0624 o.o o.un o.o -0.06H l.ooo:> -o.o112 
8 -0.3451 0.406~ o.o 0.5001 o.o c.c627 -0.0112 1.0000 

•••••t••·························~·································································································· ~H~S 2ll008.l88 3560395.000 4,000 0.228 llO.OOO 10'1. 790 0.242 

srcv. 2227ZS.H8 2~H561.000 O.CCO O.CC'1 O.OO!l 21.160 O.lH ... , ......................................••................................................•.••••....•...................•....•••.. 
Ro~RESSIC~ ECLATION NO. 1 C~ITERION IS YA~. ~C. 1 RANK e 2. 

•••••t•••············~····················*························································································· VAR.~C. 8-WfiG~T l-WEIGHT 
7 4!1763.625J 0.30?1 
~ 3918052.0000 0.1553 

CC~STANT • -800813.0000 

1<\;LTPL-R • 
R-SCU.ARE • 

0.3£13 
0.1305 

•••••t•••··························································································································· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Rt~PfSSIC~ fCLAIIC~ NC, 2 · CRIT~RIO~ IS VAQ, ~0. 1 RAN~ z 2. 

**••••A•ttttt~tt+•++*++++++tttttttttttt+t+•+••++++++++•+ttt+++++t++•t+•t+++++tt+tt+ttt+t+tttt+t+ttt+tt++++ttt+t+ttttt+t++++tttttttt+ 
V~P.~C. B-W~J~~T Z-~EIG~T 

1 553524.0JOJ C.3551 
6 4635,3667 0.4404 

CC~STANT ~ -4JI9'J7,5000 

I'ULI Pl-R 
P-~CUJPE 

D.5H6, 
0.2'198 

•••••t••••·························································································································· ······································*····························································································· P!t,PESSIC~ HIJATJIJN.NO, 3 CRITERION IS YAR, >H!, 1 RANK= 2. 

·····~·················~············································································································· VAP.~C. ~-W(IE~I l-~EIGHT- . 
o -204213t.c~co -C.3396 , 
1 ~r.c~z1.375c c.3zos 

tC~~ I Jlt;t 

~Ulll1 l-" • 
11-SI:UAHE 

1~J')~4 ft'; .o:oo 

0,4112 
o.nzo 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
R~G~ESSICN lQUAliON NO, ~ CRif~RION IS VAR, NO. l RAN~ z Zo 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IIMI.'ir. 11-IH IGH 1-~f I Gill 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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., 
~ 

• 
~ 

• 
• 
• 
• 
• 
• 
• 
• 

/ 

e 
6 

CCNSJANf # 

,..22''<2'435.0':C~ 
'1<63'h671? 

l90;l1Jla.neoo 

-c. H28 
Q.'l408 

f'lil TPL-P 
R-SCUJRE 

11.5591 
0.3126 ................................... ,., ........................................................... ······-············ ······ ...................••..•.. 

• t t t * ._. t t • ••·•,• •·tot t t + t t +·t • +"n·•. + t t t •• t • * t + f' t * * t * +•+ + + t * + + t t t t • + + t +. * + * * * * + * + * + + •• ** ** * + * + *. * ** * * ** • * * * * * ** * * • + + •• * * * * + * ••• * • ** •••• *** 
R~G!>E~SSICIII EtUJt~Tl,QN~ NO,, 11 tRITERIOtl IS VA!>, NO. '1 RANk'= 2 • • • .... • ·····~····· ••.• , •.••• ,._ ........... *•-•••·• •••••••••••••••• •·• •.••••.••••••.•• •·•·• ............................................. ., ........... , •••••••••• 

v~u,,.,t:. 6-WE IGI1T Z-WE IGHT 
8 -3531702oC~OC -C.5811 
'I ~1220~H'Il.OCOC C,4838 

CC"STA~r = BR7BI4ol8lt 

"'-VLTPL-M-= 
11-S~UUf 

0.5~28 

0.2947 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~· ................................... ~ .......................................................... , ........................................ . 

R~t;RESSit:K ECIJATIOI( NO. 6 C~ITERION IS VAR, 'IC. 1 RANk= 2 • ........ , .............................................................................................................................. . 
VAR.Nt:, B-WtiGI'f Z-WEIGHT 

6 4159.9492 0.)?52 
4 t98l973.0000 0.0786 

cr~srA~r # -698516.9375 

"UlTPl-R # 

R-SCUARE • 
0.'121t2 
0.1199 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
···~·~······························································································································ Q,G~ESSJ.C~ ECUATION NO. 7 CRlTERIO., IS VAR, IIG, I RANK= 3, 

·····~······························································································································ VAR,NC, &-WEIGHT Z-WEIGHT 
1 485041.3125 0.3112 
4 -917186.0625 -C,0364 
2 o.o~oo o.3137 

C(~SfANT = 196347.3125 

~ULTPL-R 

R-SQUjRE 
0.4385 
0.1923 

·$·································································································································· 
··~••t•••·······················•*••································································································ RfG~fS3l(N ECUATIUN NU, 8 C~ITERION IS VAR, NC, 1 RANK = 3 • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VAP,NC, 

8 
1 
6 

CCt;S TANT 

~ULTPl-H • 
P-SQUjRE = 

8-WEIGI'T Z-~EIGHT 
-22145~0.0COO ~ -0.3681 

5'15913.8125 c.~503 
4875.0195 C.4631 

1116550.0000 

0.65'14 
0.4348 

·····~·································································*···························································· 
·····~·············••t••·····································-······································································ P!I';PE~SJ(I• £CUA1l!!N NU. 9 CRIH~ION IS Vlq, NO, 1 RANK= 3. 

·················~·················································································································· ~AR.~(. 8-WEIGPT l-W~IGHf 
a -3373568.oooo -o.s6ca 
1 4H:It39'.3750 1'!.2672 
~ 1111227~.0000 ~.4405 

tC~SIA"I = 881687.1815 

J'IJ\.~'f>i•R l<- -~,1).~038 , 
·~$C:U,icl"6,,4 _ , ro;.,a,~li,6 , 

'~ ···~ ., ...• ",. .•.. "'··-····'*··············•••*••······ ...... ··~·to+ to .t .... t. ott-_.. t't~>++•• • ..................... t••• •• •••••••••••••••••••••••••• 
•••••~••••••~~•••4+++••••••••••~••••+ttttt++++••~••••~~•t••••••r•~•tt•t+•••••••••••••••••••••••·•••••••••••••tt~•••••••ttt••••••~••~t 

ltll"';-r"'f""!".trr f·':L'Atp·•. ft.F,. l~ flrlffUJ'l~' J<; .. •.t;,. ,,-;,. t Pi'.folt'" ~ -.. 
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- ...... + ........ It~ ........................................................... ···--· .......................................... , .............................. . 

,.,,~ESSICif E~I.AT lG" N(). 10 t.UU~IOtl IS V'lR• liD. l R-.NJ(. • h . . ... ...... . _. .......... , ... ·-··· ................................... ·-· .................... .., ......................................... ~ ... , ......... ; ................... . 
VAl •• (. ll-\tEJ4:PT l-NEIGHT 

• -33Hil8ll.oooo -o. 55ot. 
6 1664.6(>117 0.341'2 
<t 9l6lfn .Q~OO ~.1,672 

((,STA~J • 9~2Jl1ola7~ 

~ClTPL-R • Q.f365 
1>-SaJARE 2 0.~05<2 ~ ...... -.......... -............................................................... _.: ................................................................. . 

•••*·~···*········~···············································*······················~·········································· l>f';OES~IO• ECl.ATICI< NO. 11 CPifERION IS VAR. NO. l R"ANK"' 3. 

·~~·····················~········································································································ ... 
V~R.NC:. e-WEIGt-T L-l<EICHT 

1 5•7685.9375 c.J514 
6 4548.3711 o.4J21 
~ 716301.4375 c.oza~ 

[CkSlA~I • -~8467f.3125 

¥l.lTPl-R • 0.5482 
P-$0U.RE = 0.3006. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PEG•ESSIC~ EtUATION NO. 12 CRITERION IS VAR. ~C. 1 RANK = 5. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YAR.ht. e-WEIC~T Z-NEIGHT 

8 -3362475.0000 -C.5589 
7 4~17~3.8125 C.2?63 
6 2?50.8577 0.2803 
4 5551l64.0CC1i C.22C3 
2 O.Cl14 C.2241 

CC~STA~T a 1728740.0000 

I'IJU Fl-R 
~-scuA•~ • 

o. 7199 
0.5183 

•••••t•••••••••••*••····················~··························································································· •••t•t••·········~·················································································································· REGAESSICN ECUATJON NO. 13 CRITERION IS VAR. tiQ, 1 RANK = 4o •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
V~P.~C. 8-W~IGPT l-WEIGHT 

8 -31C75~1.CJOO -C.51~6 
7 4~00~2.3750 0.1080 
6 4035.7l22 C.JH34 
4 770~08~.0000 G.J054 

crqs1~~~ • 940787.1875 

~UlTPl-M 

•-S~IJ~PE 

0. 7050 
0.4970 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Flll PCtEL 13 RES. ~CCEl 6 F = 5.044 OF = Zt lb •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Flll ~QlEL 13 RES. ~CCEL 8 f = 1.980 OF = 1o 16 

·······~-·~··~···················································~·································································· 
F~ll •cLEL 13 P~S. ~CCEL 10 F • 2.921 OF • I, 16 

·····~·~···~························································································································ FLLL POLEL 1! PtS. ~COEL 11 f = •• 250 OF • lt lb J 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IL~n~l PPCGI<A~ HTFP~UPl OLO I•SW IS 071UCCCF421C6E00 

fLll ~Otfl 13 «lS. ~OCEL lZ f = -a.3~0 Of = O, lb ... , .........................•.........•....•.........................•...........•.................•.......... 
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1 726312 .o~oo o.2an 
6 -70~.3262 -0.(;413 
4 -1663698.000~ -0.2635 

CO~SJANJ • 932711.6250 
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•*•••e•••••••••••••***************************************************************************************************************** 
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·····~······························································································································ VAR.NO. 8-WE1GHT Z-WE1GHJ 
a 2779635.0)00 C.Z056 
6 -1608.7620 -0.091,.4 
3 155255.8125 0.6A5Z 

I'..CIJ:rfMtl = -28J048J.OlJ00 

MCLTPt-• = 0.7523 
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YAR.NO. R•WEIGHI l-wEIGIIJ 
R 3622778.0COO 0.2b79 
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APPENDIX E 
FORMS TO USE FORTRAN PROGRAM 



CAilU~ FOR i·II\RKLT RlS[I\RCII HUL Tl P! ·: REGRES~lllN I'IWGIWI 

1 2 3 4 s 6 7 s 910111213141516 t 71Ut920212223242526272829303P233343S 

L title 
-., -----------------------------------

1 2 3 4 5 6 7 8 910111213141516171819202122232425 
J 

1 2 3 4 5 6 7 8 9101112131415161718192021222324252627282930313233343536373SJ940 
3. format l . · · .' 

( 41 > - - - -- - -- - - - -- - - -- - - -- -- --- --- - --- -- ~· ~(-: I 

2. control 

-------------------------------~----~~-

4. DATA CARDS ARE PLACED HERE 
See next sheet for information 

5. equations, ____ ~3--~6~--~9--~1~2~~15~--1~B~~21~~2~4--~2~7--~30 
1) 
2) 
3) 
4) 
5) 
6) 
7} 
8) 
9) 

10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
27) 
28) 
29) 
30) 

6. F-tests 
1 2 3 4 5 6 7 8 910 

-





APPENDIX F 
FORTRAN PROGRAM 



C MULTIPLE REGRESSION WITH VARIABLE GENERATION AND 
F .... S)T f.:t TI ~)TIC~~ 
B FIRST USER CARD IS TITLE CARD. 
C 2ND USE~ CARD IS MAIN CONTROL IN IS REPORTING Nv NVDv NEQr 
NF, i··lGEN ~ 
C N = t DATA CARDSv NVD = t VARIABLES ON EACH DATA CARD, 
NEQ = I EQUATIONS, NF = t F-STATISTICS, NGEN = t VARIABLES TO 
BE GENEr:,{)•TED. 
C N DATA CARDS FOLLOW IN 1 FORMAT. ALL DATA IN FLOATING POINT 
MODE~ 
C NEQ CONTROL CARDS <ONE FOR EACH EQUATION ) IN !3 FORMAT, 
REPORTING TOTAL t VARIABLES IN EQUATION, LISTING OF VARIABLES, 
CRITEF\:IDN L,i~,BT 
C NF CONTROL CARDS IN 15 REPORTING FULL MODEL *' REST MODEL $, 

DF :1., !)F2. 
C REMAINING SPACE ON F-STAT CARD MAY BE USED FOR LABEL OF 
HYF'DTHE!.:)IE). 

DIMENSION R<24r2.5)r 8(25), RSQ(50), IX<Z5), LABEL(15)r 

DIMENSION TITLEC20), X(70), SUMC70), SSC70,70), 
snDv < /'' o) ~ c < 7 o) 

::CR :::: :; 
IP :::: 6 

~;~ F Ol:::t'il:IT ( 26I~~) 
4 FORMAT C4I5,15A1) 
~5 F 0 F~ i·l (:t T ( 16 I~; ) 
9 FUl:;;l'··l(1l ( 20Att) 

21 FlH~Vit"tT (':l.'ll I TITLE:t ., ZOA1ll I N :~: ., 
:1.~5//:J.)(,E:()( '>!::')) 

2:.:: Fcn:::i'·U~tT CiX, 132.(')1!;') I zx, 'VAR.NO.'t 
:1. ~H !:i x , :c ~n / , 1 x , so < • * • ) ) 

23 FORMAT (/5X, !3, 3Xr 15F8.4) 
~~"t Fcn:::i'··i(';T (/:J.X, l32.( '>K') I 3X' 'MEANS', 3Xr 15F16.3) 
~~~:; FDRl···!I::;T <1:3X, 'STOV.', 3Xr 15F16.3) 
31 FORMAT C1X,132C '>K')/5X, 'REGRESSION EQUATION NO.'ti3,9Xr 

-'CRITERION IS VAR.NO.',I3,25X,'RAND ='rF5.011X,132('lK')/ = 
11X, 'VAR.N0.'5X,'B-WEIGHT',5Xr'X-WEIGHT') 

32 FORMAT ( 15Xv 13, 3Xr FI6.1' 3Xr F10.1) 
3~:l Fcn::t·'ii-YT C8Xr 'CONSTANT ::::', 3X' F16.41/8Xt 'MULTPL-.. R =='3X' 

F15.4/- BX~ 'R-SQUARE ::::•, 3X, F10.4/1Xr132('lK')) 
51 FORMAT C5X' 'FULL MODEL', I3' 4Xr 'RES. MODEL',I3,4Xr -

'F ''"'? F9.:3, .lfXr 'DF ::::•, I3, •,•, I5,4Xd.5A1/1X,132('lK')) 
C READ TITLE AND CONTROL CARDr ZERO STORAGE. 

100 READ CIR,9,END=800) TITLE 
READ CIRr5) Nv NVDv NEQ, NF, NGEN' 
READ <IR,9> IFMT 
F\UUC':iO) ":: 0.0 
1:;~ i::l j·~ i< ( ~5 0 ) ::= 0 • 0 
N' .. ) :::: NVD + NGEN 
DU :~. :l 0 ..J:::::I., NV 
~;)Ur: '· ,.J) :::: 0 + 0 
DD J.:LO J::::1,NV 

110 SS(l,J) = 0.0 

''I 



C READ ANJ CODE DATA,ACCUMULATE SUMS AND RAW SUMS OF SQUARES. 
D 0 1 3 D I< :::: :1. ' N 
DO :i. 2 0 .. J::::i\!VD, NV 

l20 X( ... J) :::: G.O 
READ CIRriFMT) CXCJ)y J~1,NVD) 

C VARIABLE GENERATION CARDS CIF ANY) FOLLOW THIS CARD. 
XCl>=<X<:I.>-970816)1791626.5 
XC8>=CXC2)-14313592)18024087 
XC9)=CXC3)-2.2)11.60 
XC:l0)=(XC4)-.488)1.061 
XC11)=(X(6)-106.914)121.609 

C VARIABLE GENERATION CARDS <IF ANY) PRECEDE THIS CARD. 
IF CK.GT.l) GO TO 125 
DO :l ;~~?. d=== :L , NV 

:l.;~z CC...J) :::: XCJ) 
125 DO 126 J=l,NV 

XCJ) = XCJ) - CCJ) 
126 SUMCJ) = SUMCJ) + XCJ) 

DO :l30 I====:l.vNV 
DD :l30 J===:lrNV 

130 SSCivJ) = SSCI,J) + XCI) * X(J) 
200 WRITE CIPr21) TITLE, N 

C CALCULATE SUMS OF SQUARES, THEN MEANS AND STDVSv THEN 
CClF~F~EI...r~TIDN~~ ., 

FN :::: N 
DO Zll· 0 I ::. b Nlv1 

DO 2"-iO J:::::l. rNV 
240 SSCivJ) = SSCI,J) - CSUMCI> * SUM(J) I FN) 

DO 2~50 .,J:::::J. vNV 
SUMCJ) = SUMCJ) I FN + CCJ) 

250 STDVCJ) = SQRT <SSCJ,J) I FN) + 0.0000001 
DO 260 l>=l.,NV 
DD 2:c">O d===1vNV 

260 SSCI,J> = SSCI,J) I <FN ~ STDVCI) * STDV(J)) 
C PRINT CORRELATIONS, MEANS, AND STANDARD DEVIATIONS IN MATRIX 
F Cll:;:~i. 

,Jd :::: 1 
MM = CNV - 1) 115 + 1 
UD 2:C 0 i··j:::: 1 v MM 
,j,.J-J :::: i''j ){( l.5 
WRI'TE (lPv22) (Jv J~JJ,JJJ) 
ddd ,,,, ,..).J + :L4 
IF (~V.LE.JJJ) JJJ =NV 
DD ~::/ 0 ::C:::: :1. v NV 

270 WRITE CIP,23) Iv CSSCI,J), J=JJ,JJJ) 
WRITE CIPv21) CSUMCJ), J=JJvJJJ) 
WRITE C1Pv25) (STDVCJ), J=JJvJJJ) 

280 JJ = JJ + 15 
Jr: <NLU.EC~.()) STOP 

C GENERATE R-MATRIX OF CORRELATIONS FOR KTH PREDICTION 
EUUI'~•TIDN. 

290 DO 500 K~1vNEQ 
F~EJ:d) <IF~ v :;l) NC v CtX <d), J::::1, NC) 



NR = NC - 1 
IC = IXCNC) 
DO 300 I=l,NR 
II = IXCI) 
DO 300 J=lrNC 
JJ = IX(J) 

300 RCivJ) = SS<II~JJ) 
C SOLVE FOR STANDARD-WEIGHTS USING MODIFIED GAUSS-JORDAN 
PROCEDURE. 

DO 400 I=lrNR 
BB = RCI,J) 
IF CABSCBB>.LR.0.0001) 88 = 1.0 
DO 310 J=I,NC 

310 RCivJ) = RCivJ) I 88 
DO 400 L=lrNR 
IF CI.EQ.L) GO TO 400 
AA = -RCLvi> 
DO 310 J=lrNC 

310 RCLvJ) = RCL,J) + RCirJ) ~ AA 
400 CONTINUE 

RANKCK> = 0.0 
DO 410 J=lrNR 

110 RANKCK) = RANK<K) + R(J,J) 
WRITE <IPr31) K, IC, RANKCK) 

C CONVERT STD-WEIGHTS TO B-WEIGHTS, CALCULATE CONSTANT, RSQv 
MULTIPLE-R. 

RSQCK) = 0.0 
CONST = 0.0 
DO 430 I=1,NR 
II = IXCI) 
RSQCK> = RSQ(K) + R<IrNC) ~ SS<II,IC) 
BCI) = RCivNC> ~ STDVCIC) I STDVCII) 
WRITE CIPr32) IIr BCI), R<IrNC) 

430 CONST = CONST + 8(1) * SUMCII) 
CONST = SUMCIC) - CONST 
RMULT = SQRT <RSQ(K)) 

500 WRITE CIPr33) CONST, RMULT, RSQCK) 
IF CNF.EQ.O) STOP 
DO 600 K=lrNF 
READ <IRv4) IRSQF, IRSQR, IDF1, IDF2r LABEL 
IF <IDFl.NE.O> GO TO 590 
IDF1 = RANKCIRSQF) - RANKCIRSQR) + 0.4999 
IDF2 = FN-RANKCIRSQF) - 0.5001 

590 F ~ CRSQCIRSQF) - RSQCIRSQR)) ~ IDF2 1((1.0-
RSQCIRSQF)) • IDF1) 

600 WRITE CIPv51) IRSQFv IRSQR, F, IDF1r IDF2, LABEL 
GO TO 100 

800 STOP 
END 



APPENDIX G 
BASIC TREND PROGRAM 



60 CLEt:;R 5 
70 DEFSTRQIDEFINTE•N,ZtDEFDBLA-O•S•T•V,X,Y 
80 CLS 
90 PRINTIPRINT' TrendinG' 
100 PRINTIPRINTIPRINT'Oo ~ou want instructions?' 
110 QM=INKEY$ 
120 IFQM=''THEN110 
130 IFQM='Y'THEN1830 
1~0 IFQM='N"THEN160 
150 GOT0100 
160 CLS 
170 PRINTIPRINT' TrendinG 
180 PRINTIPRINT' How Man~ data points are there in this series?' 
190 PRINTIPRINT' Chow Man~ entries will ~ou be MakinG this tiMe?)' 
200 PRINT!PRINTIINPUT' •;N 
210 IFN<3THENICLSIPRINTIPRINT'SorrY• ~ou need at least three data Points to ana: 
Yse a trend.'IGOT0170 
220 IFINTCN/2l<NIZTHENE=1ELSEE=O 
230 N2=INT<Nx1.5l 
240 DIMXCN2),YCN2>•TLCN2>•TGCNZl•TPCNZI,GDCN21 
250 BN=INTC5xCN+1))/10 
260 PRINTIPRINT'Enter ~our seouence of data:•:PRINT 
270 FORZ=l TON2 
280 IFZ>NTHEN350 
290 PRINT'Period•;z; 
300 INPUTYCZI 
310 IFYCZI=OTHENPRINT"Sorr~• ~our entrY for ?eriod•;z;•was zero. Please redo.• 
GOT0290 
320 IFZ=lTHENYL=YCZIIYN=Z 
330 IFYCZl>YHTHENYH=YCZIIYZ=Z 
340 IFY<Z><YLTHENYL=Y<ZI!YN=Z 
350 IFE=OTHENXCZ)=Z-BNELSEXCZl=ZxCZ-8NI 
360 NEXTZ 
370 FORZ=1T01000!NEXT 
380 CLS 
390 PRINT@76,'CoM?Utation• 
400 PRINT@210r'SUMMations' 
410 FORZ=1TON 
120 PRINT@278,'Period';Z 
430 X2=X2+X<ZH:z 
440 X1=X4+XCZlU! 
450 XL=XL+XCZ>xYCZI 

-460 XG=XG+XCZlxLOG<Y<Zil 
470 SL=SL+YCZl 
480 SG=SG+LOG<YCZll 
490 XX=XX+XCZlt2xYCZl 
500 NEXTZ 
510 E:L=XL/X2 
520 E:G=XG/XZ 
530 AL=SL/N 
540 AG=SG/N 
550 C=<CNxXXl-CXZXSL)l/CCX1xNl-XZt2l 
560 AP=CSL-CCxX21l/N 
570 PRINT@402r'ReGressions• 
58 0 FORZ= 1 TONZ 
590 TLCZJ=AL+XCZ)x8L 
600 TGCZl=EXPCAG+CXCZlxBGll 
610 TP<Zl=AP+CXCZlxBL+CXCZltZxCJ) 



L 

1180 Q='Linear' 1190 PRINTtPRINT'The curve of best fit (lowest error) is the •;Q;' burve.' 

1200 PRINTIINPUT'Return to Menu•;MM 
1210 GOT0730 
1220 MN=O 
1230 FORZ=1 TON2 
1240 IFZM=1GD<Zl=Y<Zl 
1250 IFZM=2GDCZl=TL<Zl 
1260 IFZM=3GD<Z>=TG<Zl 
1270 IFZM=4GD<Zl=TPCZ) 
1280 IFGDCZl>MNTHENMN=GDCZl 
1290 NEXTZ 
130 0 CLS 
1310 IFNZ<127THENGX=1ELSEGX=127/NZ 
1320 IFNZ<64GX=2 
1330 IFN2<43GX=3 
1340 IFNZ<3ZGX=4 
1350 GY=39/MN 
1360 FORZ=6T047 
1370 SET<O,Zl 
1380 NEXT 
139 0 FORZ= 1 T0127 
1400 SET<Z,Jt7) 
1410 NEXT 
1420 IFZM=1THEN1"t80 
1430 FORZ=1TON2 
14./.lO GH=INTCZ~GXl 
1450 GV=47-INTCYCZ)*GY) 
1"t60 IFGV>OSETCGHrGV) 
1"t70 NEXTZ 
1"t80 FORZ=1TON2 
1"t90 GH=INTCZ*GXl 
1500 GV=47-INT<GDCZl*GYl 
1510 IFCGV>OlANDCGV<48lSET<GH•GVl 
1520 NEXTZ 
1530 INPUT"Return to Menu•;MM 
1540 GOT0730 
1550 CLS!Z1=0 
1560 PRINT!PRINT'InterPolation and extraPolation. CEnter the nuMbers 
.of' the F-eriods for which !:IOU warot est.iMated values. l 

To return to the Menur enter the nuMber 999o':PRINT 
1570 INPUT'Period';Z 
1580 IFZ=999THEN730 
1590 PRINT•'Linear'r'GeoMetric'r'Parabolic' 
1600 IFE=OTHENXZ=Z-8NELSEXZ=Z*<Z-8Nl . 
1610 PRI~T.INTCo5+10*CAL+XZ*BL))/10riNTC.5+10*CEXP<AG+CXZ*BGllll/10•INTCo5+1D*<X 
Z*BL+XZC2*C+APll/10 
1620 Zl=Z1+1 
1630 IFZ1>5THENZ1=0ELSEGOT01S70 
1640 GOT01560 
1650 CLS 
1660 PRINTTABC16l'Solution of reGression e~uations'IPRINT 
1670 PRINT'Linear trend.' 
1680 PRINT' Predicition =a+ Cb * ( •; 
1690 IFE=OPRINT':.t -•;eN;'l )'ELSEF'RINT'Z * ( l< -•;eN;') l l' 
1700 PRINT,'a =•;INTC.5+10000*ALl/10000r'b =•;INTC,S+100000*BL)/100000 
1710 PRINTtPRINT'GeoMetric trend.' 

1720 PRINT' 



1730 IFE=OPRINT'x -·;sN;'l > l'ELSEPRINT'2% < x -'iBNi'l l l l' 17~D ?RINTr'a ='1IN7(,5+10000~AG)/iOOOD•'b ~·;INT(,5+i00000~8Gl/i00000 
17~0 PRINTI?RINT'Parabolic ttend• Prediction =" · 
:L77C! IC"E==OPRINT':-: -·;e:N;') ) + ( c )I( ( :< -'i8Ni"lCZ )'ELSEF'RINT'2 * X -·;E:Ni') 

) ) + ( c. ( 2. ( X -'iBNi') )C2 )' 1780 ?RINT•'a ='liNTC,5+i0000~AP)/10000•'b ='liNT<.5+100000*BLl/i00000•'c ='iiNT 

(,5+1000000XC)/1000000 
1790 PRINT 1800 PRINT'The value of 'iCHR$C34ll'x'iCHR$(34ll' is the nuMber of the period to 

be l"'redicted. 
1810 INPUT' Return to Menu'iMM 

1820 GOT0730 
1830 .CLS 
1840 PRINT' TrendinG 
1850 PRINTtPRINT'This proGraM is desiGned to helP ~ou find the trend in a 

1860 PRINT'series of data. 1870 PRINTtPRINT'An~ tiMe-seGuenced series can be anal~sed for trend. 
1880 PRINT'Monthl~ Phone bills. Miles driven per ~ear. Calories 
1890 F'RINT'eaten. All 120u need is the r·ecords arad 'iCHR$(34)l'Treradiraa'lCHR$C34 

) i' does the 
1900 PRINT"rest. 
1910 PRINTtPRINT 1920 PRINTtPRINTtPRINT'CPress •;CHR$C34li'enter'ICHR$C34ll' ke~) next paae'i 

1930 INF'UTMM 
1940 CLStPRINTTABCZZl'- 2 -• 1950 PRINT:PRINT'If 120u inPut 12our Monthl~ sales data• for exaMPle• 
1960 PRINTCHRIC34ll'TrendinG'iCHR$C34ll' will find the straiaht line that best M 

atches 1970 PRINT'the overall trend of ~our sales. You Ma~ be surPrised to 
1980 PRINT"learn where the business has been headinG and how fast it's 

1990 PRINT'headina there! 2000 PRINT!PRINTCHRSC34li'StraiGht line'iCHRS<34)i' trendinG assuMeS that the da 

ta has been 2010 PRINT"chanGinG prett~ Much b~ soMe constant aMount. If ~our sales 
2020 PRINT"have been increasinG b~ 100 dollars a Month Con the averaGe) 
2030 PRINT'then wou have a straiGht line or linear trend. 
2040 PRINTtPRINTtiNPUT'Next ~aGe'IMM 
2050 CLS!PRINTTA8<2Zl'- 3 -• 2060 PRINT!PRINT'SoMetiMeS Cin fact• More often than not) the data is 
2070 PRINT"chanainG bw a constant rate of chanGe rather than a 
2080 PRINT"constant aMount of chanGe• If ~our sales have been increasinG 
2090 PRINT"b~ about 10Z· a Month• ~our trend is better described b~ a 
2100 PRINT'GeoMetric curve• not a straiGht line. •;cHR$C34li'TrendinG'ICHR$<34l 

; ' finds the best' i 2110 PRINT'curve of constant chanGe to Match wour data. 
2120 PRINT!PRINT'Finall~• ~our rate of chanae Ma~ be chanGinG• Mawbe ~cu once 
2130 PRINT"enJo~ed 10Z increases• but now ~ou're oral~ GettinG 2 or 3Z 
2140 PRINT'increases• and next ~ear ~ou're actuall~ exPectinG a leSS• 
2150 PRINT'This kind of trend is best described b~ a parabola• •;CHRI(34li'Tren 

dina'iCHR$(34) 2160 PRINT'alsc finds the best fittinG parabolic curve for ~our data. 

2170 PRINTtiNPUT'Next paae'IMM 
2180 CLS!PRINTTABCZ2l'- 4-2190 PRINTtPRINT'If ~ou're interested in learninG.which of the three curves 
2200 PRINT'best describes ~our data• the ke~ stat1stic is called the 
2210 PRINTCHR.<34l>'Standa•d '''"' of ootioatoo'ICHR•<34ll' The ou••• of lowoot 

error 



2220 PRINT'has the best fit. •;cHRt<34li'TrendinG'ICHRS<34);' coMPutes this sta 

tistic 2230 PRINT"for each of the three statistical curves: linear• GOeMetric 

2240 PRINT"and Parabolic. · 2250 PRINT!PRINT'The curve of best fit is probabl~ the best curve to use for 
2260 PRINT"?redictinG the future• But be careful -- usinG current trends 
2270 PRINT'to Make predictions is a ver~ iff~ business. You MiGht be 
2280 PRINT'wise to hedGe ~our predictions with soMe stateMent like• 
2290 PRINTCHRSC34ll'If ?resent trends continue ••• •;CHR$(34)1' or the like. And 

be es?eciall~ 2300 PRINT"careful if ~ou have fewer than about 30 data ?oints. 
2310 INPUT' Next ?aGe'IMM 
2320 CLS!PRINTTA8122)'- 5-
2330 PRINT!PRINT'Just a few More thinGs! 
2340 PRINT!PRINTTA818)'-Enter ~our data in chronoloGical seauence. 
2350 PRINTTA818)'-Don't MiX data kinds (eoG• dollars with tons), 
2360 PF(INTTA8<8)'-Dor•'t in?L•t r•eGative or zero data. 
2370 PRINTTAB<8l'-If ~ou're MissinG soMe data• tr~ GuesstiMatinG it. 
2380 PRINTTA8<8l'-For the ver~ best results use seasonall~ adJusted data.•; 
2385 PRINTTA8112l'(Look u? CLOAD's •;CHRS<34)1'Seasonal'ICHR$(34)l' proGraM for 

this,) 2390 PRINT!PRINT'To reread these instructions• enter •;cHRSI34)l'R';CHRSI34) 
2400 PRINT' To start ~o•Jr trend an·al~sis• enter • ;CHR$(34); •r• ;CHRS<34) 

2410 PRINT!PRINT'And ha??~ trendinG! 
242 0 QM=IN~(EYS 
2430 IFQM=''THEN2420 
2440 IFQM='R'THEN1830 
2450 IFQM='T'THEN160 
2460 GOT02390 

-------------·-' . 



TRENDS IN EXCHANGE RATES 
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ARGENTINA 
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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 

France 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 Gennany 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 Parabo 1 ic 

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 .9971 .9744 

United Kingdom 1.0062 1.0054 .9273 

West Germany 1. 0341 1. 0341 1.020 



APPENDIX H 
MULTIPLE REGRESSION CHARTS 



YEARLY AUTRALI A FRANCE ITALY SOUTH SWEDEN UNITED WEST RESULTS ARGENTINA BRAZIL JAPAN MEXICO AFRICA SPAIN KINGDOM GERMANY 
MUL Tl PLE-R 

l 4 I .6109 A .8928 .4814 A .1808 A A .9195 A A .9524 

7 4 I B .9989 B B .7689 B .8083 .8239 8 .8982 .7367 B 

7 611 B .9765 8 8 .4022 B .6753 -9783 B .9165 .7774 8 

7 2 I B .9810 B B .4714 B .8949 .8240 B .9451 .6347 8 

2 3 .9206 A .9403 .6325 A .9036 A A .9085 A A .8466 

3 6 .9818 A .8894 .5590 A .9633 A A .9225 A A .9014 
6 2 8 .9644 B B .3905 B .8998 .9719 B .9468 .7651 B 

6 4 .9998 .9479 .8655 .4400 .9396 .8874 .8131 .9613 .9~34 -7554 .7653 .4495 

7 4 3 .8255 A .9696 1.0000 A .9855 A A .9865 A A .9595 

7 6 4 1.0000 .9993 .9983 .5294 .9763 .9711 .8133 -9~.~- .9926 .9898 .782fl .5911 

~ 3 4 . 9626 A .9447 .6407 A .9248 
. 

A A .9464 A A .9900 

6 4 2 B .9935 B B .9406 8 .9887 .9768 8 .9524 . 7904 8 

3 4 6. I .0000 A .9071 .7492 A .9971 A A 1 .0000 A A .9778 

7 6 4 3 1.0000 A 1.0000 1.0000 A 1 .0000 A A I .0000 A A I .0000 

7 6 4 2 B 1.0000 B 8 1.0000 B 1.0000 I .0000 B 1.0000 1 .0000 B 

2 3 4 6 1.0000 A 1.0000 1.0000 A 1.0000 A A I .0000 A A I .0000 

7 6 4 3 2 1.0000 A 1.0000 1.0000 A 1.0000 A A 1.0000 A A 1.0000 

A- EQUATION WAS NOT USED DUE TO THE CONSTANT MANAGEMENT RATING IN THAT COUNTRY 
B- EQUATION WAS NOT USED BECAUSE OF OTHER REGRESSION EQUATIONS DEMONSTRATING THE RELATIONSHIP 

, 



'~uarterly 
multiple-R Argentina Austra 1 i a Brazil France Japan Italy Mexico S. Africa Spain Sweden ~I. Germany United 

Kingdol" 
7 4 3 .6465 .6774 .6244 .6526 .6147 .7319 

7 4 2 . 7394 . 7329 .8113 .7669 .5579 .8884 .6750 . 7147 .3681 .4385 .6218 .4746 

3 7 6 .6915 .6380 .6648 .6847' .5945 .5042 .7501 .8305 .5159 .6594 .4816 . 3530 

3 7 4 .6942 .6356 .6735 .6584 .5889 .7312 .4035 . 7739 .5017 .6037 .5528 .5034 

a 6 4 .4566 .5071 .5446 .5599 .2586 .6140 . 7457 .8270 .4792 .6365 .4678 .512~ 

7 6 4 . 3831 .6008 .6337 .4404 .5555 • 7037 .6556 .8301 .4820 .5482 .4418 .4637 

q 4 3 . 4816 .6044 .5900 .5583 . 5234 .7475 

7 6 3 .7394 .6861 .6338 .4744 .5491 .7459 

3 6 3 .4822 .6173 .5873 .2719 .4830 . 7523 

!3 7 3 . 7687 . 7009 .6980 .4588 .5421 • 7777 

B 7 6 4 . 7677 .6576 .6786 .6962 .5945 .7906 .7584 . 8315 .5313 .7050 .5717 .5696 

I 6 4 3 . 7410 . 7010 .6378 .7039 .6191 . 7677 

~l 6 4 3 .4823 .6178 .5872 .6337 .5234 .7576 

3 7 4 3 . 7690 . 7016 . 1111 .7352 .6196 . 7785 

3 7 6 3 . 7730 .7182 . 7071 .5083 . 5513 . 7823 

l3 7 6 4 2 .8732 . 7346 .8225 .8086 .5946 .9013 .8416 .8442 .5330 .7199 .6533 .6053 

3 7 6 4 3 . 7749 . 7204 .7140 .8031 .6269 .7857 

3 7 6 4 3 2 .8760 .8286 .8107 .9193 .6323 . 8019 


