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Chc^>ter One

Introduction . .

The agriculturally dependent states of the midwest are currently

beginning to recover from economic prc±»leins in which they have been >. ;<

mired for at least the past six years. During this time, other regions

of the country ej<perienced recession, recovered frcan it, experienced

prosperity, and in the case of the oil producing states, slipped into

recession again. CXir recent ej^jerience indicates clearly (if it had
.

not been clear already) that our national econany is ccgtprised of

smaller regional economies, dependent \.?XDn one another but also, in

many ways, unique fron one another and in possession of needs that are

not always mutually beneficial.

Over the years, considerable work has been done ccnpiling and

analyzing data related to the nation's econcmic activity by the

National Bureau of Economic Research and the Commerce D^iartment's

Bureau of Economic Analysis. Among other things, scjne of this data has

been used in efforts to predict the movement of the nation's business

cycle. The construction of the U.S. Index of Leading Economic

Indicators is one such effort.

Basically, the purpose of the index is to predict and c±»serve peaks

and troughs in the nation's business cycle. To the extent that the

index is effective, policy ma3cers and business pecple can benefit by

moving to address vrfiatever action of the business cycle the index

predicts. In light of the fact that the economies of the different

regions of this country do not always behave as one, an index designed
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to predict a business cycle which is an aggregate of several regional

business cycles may fail to address economic upturns and downturns in a

particular region. Therefore,

it is beneficial to construct indexes similar to the Ccanmerce

Department's Composite Index of Econonic Indicators that are intended

to predict and observe regional business cycles. Several do exist.

Indexes of leading economic indicators have been constructed for states

such as Iowa, Missouri, and Texas using data from their respective

states.

The purpose of this research is to construct an index of leading

economic indicators specifically for the state of Kansas by following

the Commerce Department's approach and utilizing state data. Ideally,

this index will be more sensitive to changes in Kansas econcanic

activity and more closely predict the business cycle of the state than

the Commerce Department's national index does.

The CJonnerce Department ApprtDacii Briefly Sunmarized

The U.S. Index of Leading Eooncndc Indicators begins with twelve

monthly series of econonic data that behave cycliccilly and tend to lead

the business cycle in their behavior. These twelve series were

selected over numerous others because of their superior performance in

a number of statistical criteria and the strength of their theoretical

justification as leading econcitiic indicators. Wei^ts are established

for each of the twelve series based on the series' statistical

characteristics. After each series has been wei^ted and adjusted for

its variance, the monthly values of the twelve series are combined and
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averaged to form the index.

The Kansas Index of Leading Economic Indicators is c»nstructed

following, as closely as possible, the approach used by the Commerce

Department. Due to the relative unavailability of state data, the

Kansas Index is ccanprised of only six economic series. These series

are real wheat prices paid to Kansas farmers, real cattle prices paid

to Kansas fanners, an average of stock prices for one hundred Kansas

based and Kansas related firms, new housing units authorized for

construction in Kansas, initial claims for unenployment insurance in

Kansas, and real M2 money sv^iply in the U.S. These series are assigned

weights and combined into an index in a manner duplicating, to a large

extent, the Commerce Department's approach.

Mitchell's Definiticn of Business Cycles

Since the purpose of an index of leading econcmic indicators is to

predict movement in a business cycle, it is necessary to discuss vAiat a

business cycle is and why it occurs in a capitalistic econcary. Wesley

C. Mitchell devoted his life to the study of business cycles and their

causes and provided this definition of business cycles:

Business cycles are a type of fluctuation found in the aggregate

econcBaic activity of nations that organize their work mainly in

business enterprises: a cycle consists of expansions occurring at

about the same time in many econcmic activities, followed by

similarly general recessions, contractions, and revivals v^ich

merge into the eiqjansion pnase of the next cycle; this sequence of

changes is recurrent but not periodic; in duration business cycles
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vary frcm more than one year to ten or twelve years; they are not

divisible into shorter cycles of similar character with anplitudes

approximating their own.-^

Basically, the business cycle consists of four conponents: recovery

and expansion, peak, recession, and trough. Business activity in a

period of expansion increases for a time but eventually reaches the

point v*iere it rises no further. Ihis point is referred to as the

peak. After reaching the peak, business activity embarks on a period

of decline referred to as a recession. The decline eventually ceases

and business activity begins to pick up again. Ihis bottom point is

called the trou(^. As business picks \jp, the periods of recovery and

expansion occur and the cycle repeats itself.

Mitchell's Explanation of Business Cycles

There have been several theories developed over the years that

attenpt to ejqslain the fiienomenon of the business cycle. The business

cycle has been attributed to such things as sun spots, changes in

agricultural yields, wars, underconsuirption, and mistakes by

businessmen. Probably the most aoc^jted explanation of the business

cycle and that on v*iich the indicator approach is based was again

developed by Wesley C. Mitchell in the early part of this century.

The following is a summary of Mitchell's ideas concerning the

causes of business cycles and is basically paraphrased from a book on

^ Mitchell, Wesley C. and Arthur F. Bums, Measuring Business
cycles . Copyri(^t 1946, National Bureau of Economic Research, New York,

N.Y., page 3
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business cycles written by Lloyd M. Valentine and Carl A. Dauten.^

During the trou^ pericxi of a recession the general price level is

low and static or falling, profit levels are lew, there is excess

production capacity in the econcsmy, consunption is low as buyers are

cautious, and credit is generally difficult to obtain. However, iiput

prices are falling relative to output prices making it possible for

some industries to increase profitability. Also, in time inventories

become depleted and durable goods cwned by consumers and producers wear

out and require r^lacement. These factors along with potential

external factors such as increased government spending or increased

demand by foreigners for exported goods provide the iitpetus for

economic recovery. The recovery genersilly begins in one or two sectors

of the economy but, due to linkages between sectors, spreads to other

sectors as well.

The recovery is fueled by increases in aggregate demand and inccare.

The increase in demand for goods and services makes it possible for

suppliers to raise prices, and hence, increase profitability as output

prices rise faster than iiput prices. People begin to anticipate

future price increases and hedge against them by increasing new orders

for products. This further fuels business ejqsansion. Realizing that

businesses have beccme more profitable, creditors becone more willing

to si;¥Ply funds for investment resulting in greater investment by

businesses.

For a time inpit prices rise slcwly relative to output prices due

2 See Valentine, Lloyd M. , and Carl A. Dauten, Business Cycles
and Forecasting , sixth edition, Ccpyri^t 1983, South-Westem Publish-
ing Conpany, Cincinnati, (M, pp. 274-276
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to the existence of excess capacity in the econorry, fixed wage

contracts, and other things. Eventually, all excess capacity is lased

up, wage contracts are renegotiated, and production costs begin to

rise. These cost increases begin to catch up to seme industries

causing a decline in their profits. As industries hecowe less

profitable, creditors react by callir>g in debts v*iich causes a decline

in new investment.

The decline in profitability spreads frcm sector to sector due to

the saine linJcages that caused the previous expansion. Eventually this

effect causes a halt in business expansion, the business cycle peaks,

and business activity begins to decline. As the recession proceeds

prices begin to fall or become static, investment erodes, production

levels fall, and workers are laid off. Now we are back v^ere we

started. Falling irput prices, exhausted inventories, and the need to

replace consumer and industrial durable goods set the stage for the

next business recovery.

Organization of the Thesis

This thesis is organized in five ch^ters. Chapter one is an

introduction to the thesis discussing the justification of the study

and defining vstiat a business cycle is. Qiapter two is a literature

review. It contains an account of the develcpiient of the index of

leading econonic indicators approach along with the primary aspects of

the debate concerning this afproach. Chapter three is a discussion of

the method used in creating the Kansas Index of Leading Econonic

Indicators. First of all, the selection of the ccnponent series is
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discussed. Secondly, the process used in weighting the individual

conponent series of the index is described. Thirdly, the actual

process i^sed in constructing the index is described in detail. Chapter

four begins with a description of the process used in dating the

business cycle in Kansas. Secondly, this chapter is an account of the

"track record" of the Kansas Index during the period of the study (ie.

since 1970) and a ccatparison of its performance with six alternative

formulations of the index. Chapter five contains suggestions for

iitproveroents on the Kansas Index and outlines possible avenues of

future research that relate to this index.

This thesis also contains two appendixes. Appendix A is a

detailed, mathematical account of the weighting process used in this

thesis, carefully describing each mathematical step as it occurs.

Appendix B discusses the formulation of the long run trend in reeil

Kansas personal inccme and the long run trend in the unadjusted Kansas

Index, vhich are used in the construction of the index in its final

form, in mathematiccil detail. To conclude the thesis, all data used

are reported in a series of tables and a number of relevant grapiis are

provided.
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Chapter Ti^a

A Brief History of the Develcpnent of the Index of Leading Ecxxxmic

Indicators ;^roach and the Ensuing D^aate: A Literature Review

Criticism of the index approach is primarily of two forms. The

first and initial form of criticism ccaones from those vho feel that the

index approach lacks theoretical justification and ignores the

principles of economic theory. The second form of criticism, v*iich is

more commonly heard today, primarily concerns the ability of the index

of leading economic indicators to accurately predict changes in

business activity. This chapter begins by describing the historical

development of the leading index af^roach. Next, criticisms of the

index approach from a theoretical perspective are outlined along with

replies from various authors. Finally, this chapter elaborates on the

enpirical criticisms of the index vAiich suggest that the index does not

do V\tiat it is intended to do.

Harvard ABC Curves

The first system that was similar to the index of econcmic

indicators was developed around Vforld War I and was known as the

Harvard ABC curves. The A curve r^resented stock prices and was

intended to measure investor speculation. The B curve measured the

dollar volume of checks drawn on bank deposits and was intended to

represent business activity. The C curve was the interest rate on

short-term commercial loans and was si;5posed to measure the money



market.

Those that developed the curves found that they moved in sequential

order. The idea was that tight money led to a drop in business

profitability, and hence, lower stock prices, vhich. led in turn to

lower business investment and a general recession. The recession led

to an easier money policy which iirproved business profitability,

increased stock prices, and caused an ejq)ansion in business activity.

The developers of the ABC curves were greatly embarrassed v*\en the

system failed to predict the Great Depression. In an article

discussing the Harvard ABC curves, Geoffrey Moore noted, however, that

the fundamental relationships between the three variables are still

valid today although the ABC curves are not conprehensive enou^ for

modem business cycle forecasters.

Develcpient of the Ocnposite Index of Loading Econcmic Indicators

The severity of the Great D^ression and the inability of

forecasters to predict its occurrence and intensity led to the

realization by the government that a conprehensive set of economic

indicators was needed. Since the 1920 's, the private organization '"Ihe

National Bureau of Econcmic Research" (NBER) under the leadership of

Wesley C. Mitchell and Arthur F. Bums had been ccitpiling and

analyzing large quantities of data pertaining to the American econcray.

In 1937 the Secretary of the Treasury caranissioned Bums and Mitchell

to construct a system of econcmic indicators that would signal to the

3 Moore, Geoffrey H. , "The Analysis of Econcmic Indicators",
Scientific American , Jan. 1975, page 17
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gcfvemment when the depression wculd be ending.

Bums and Mitchell cxmpiled a list of ecxancmically significant

series that had historically indicated changes in econonic activity.

From this list, indexes were corpiled by ccaonbining information frcm

those series that led the business cycle, those that behaved

concurrently with the business cycle, and those that lagged behind the

business cycle. These results were published in 1938, originating the

concepts behind the Cctnnverce Department's Ootrposite Index of Economic

Indicators.

Koopnans' Criticism

A comprehensive account of the research of Bums and Mitchell was

published in 1946 by the NBEK under the title Measuring Business

Cycles . Its publication touched off a debate concerning this new

approach to predicting econcniic events. Intended as a critical review

of Bums and Mitchell's 1946 book, Tjeilling C Kbcpnans published an

article in 1947 that became the classic theoretical criticism of the

index approach.^ Koopcnans presented three theoretically oriented

arguments that were critical of Bums' and Mitchell's work. He first

argued that the index ajproach failed to consider the theoretical

preconceptions concerning the nature of business cycles. Kbcpnans

scolded Bums and Mitchell for failing to utilize demand and sufply

equations or any other tools of the theoretical econcmist. According

to Koopnans, the question of an individual series' econonic relevance

^ See Koopmans, Tjalling C. , "Measurement Without Theory", The
Review of Econcmics and Statistics . Aug. 1947, j^. 161-172
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was not appropriately addressed:

Itie choices (of series) may have been the best possible ones. But

"good" choices mean relevant choices. What is relevant can only be

determined with the help of seme notions as to the generation of

economic fluctuations, and as to their iirpact on society.^

Additionally, he argued that the attention of the researchers had

shifted from the true underlying events that cause business cycles,

such as wars and weather, to the conbined effects of these causes.

His second argument was that without resort to econcanic theory,

conclusions that are relevant in terms of policy advisement can not be

drawn. The predictions resulting frcm the use of the index are of an

unreliable nature because they fail to address the inpact of the

underlying structural equations concerning consumer tastes, levels of

technology, and so forth.

Koc^xnans' thind argument was that since Bums and Mitchell's data

was gathered without the develcpnent of a fully theoretical hypothesis,

much inportant information was deleted and that "better" data could

have been obtained if a more theoreticeilly rigorous approach had been

used. He noted specifically that Bums and Mitchell failed to

investigate the degree to v^ich econanic variables are randcm.

Vining's Reply to Kocpnans

A r^ly to Koc^mans was provided shortly thereafter by Rutledge

^ Kocpnans, page 164
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Vining.^ His primary counterargument was that requiring economic

research to conform to a narrcw view of theoretical concepts was an

unnecessarily harsh restriction. In presenting an argument that in

this case no longer applies but at the time was iirportant, he stated

that rejecting an ajproach to econcsnic inquiry out of hand before it is

able to be fully developed and tested would stifle potentially useful

research.

He admitted that a formal theoretical model based on individuals'

tastes and motives would be desirable, but noted that no such model

existed that could be used in a practical forecasting setting and until

one was developed and enpirically proven sij^jerior to Bums and

Mitchell's method, research such as theirs should not be discouraged.

Vining also pointed out that it could not be concluded that the index

approach was ineffective for policy recaranendation vtien it had not yet

been fully developed.

In his book on macroeconomic policy and forecasting, Michael Evans

devoted a few pages to discussing of the Koc^xnans-Vining debate. He

concliided that Vining was ri<^t in that if it is believed that the

purpose of the index approach is for prediction only, the primary

consideration is that it is able to predict peaks and trtxK^ in the

business cycle. If it is better able to do this than seme more

theoretically supported method, for the purpose of prediction, it

^ See Vining, Rutledge, "Methodological Issues in Quantitative
Econcanics", The Review of Econcndcs and Statistics . May, 1949, jp. 77-86
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should be preferred.^

Bums, Mitchell, and those supporting their approach argued that

their method was not as devoid of theory as their exponents claimed^.

Those series that have been selected for use in the indexes are claimed

to be related, in more that a statistical sense, either directly or

indirectly to the business cycle. Stock prices, for exattple, are used

as a leading econcanic indicator. Since the primary cause of a

recession is believed to be a decline in business profitability,

falling stock prices reflecting falling profitability can be considered

a harbinger of recession.

Failure of Leading Indexes in Forecasting the Level of Eooncmic
Activity

Arguments concerning the empirical usefulness of indexes of

econcsnic indicators ccarprises the second area of criticism that the

index approach has been subjected to. There is scsne confusion as to

exactly v*iat role the indexes are to play in econcanic forecasting.

Studies have been done concerning the usefulness of indexes of econcanic

^ See Evans, Michael K. , Macroeconcanic Activity: Theory.
Forecasting, and Control . Ccpyright 1969, Harper and Rcw, New York, NY,

pp. 449-450

^ see Harris, Maury N. and Eteborah Jamroz, "Evaluating the Leading
Indicators", Federal Reserve Bank of New York Monthly Review . June,

1976, pp. 166-167
see also Zamcwitz, Victor and Qiarlotte Boschan, "Cycliccil

Indicators: An Evaluation and New Leading Indexes", Business Conditions
Digest . May, 1975, U.S. Department of Ccanmerce, p. vi

see also Bums and Mitchell 1946 pp. 17-19
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indicators in forecasting business activity.^

Those studies all came to the concliosion that the indexes of

economic indicators were much more effective at predicting and

observing peaks and trouc^is in the business cycle than they were at

forecasting the level of economic activity. Hymans pointed out that

Bums and Mitchell intended for their indexes to be geared this way.

If the position is held that the purpose of the indexes is solely to

predict peaks and troun^is in business cycles, then studies critical of

the statistical fit between the indexes and the entire business cycle

are arguing a moot point.

Wei^its Used in the Leading Index cire Inprcper

Research along a similar avenue has inquired into the method that

the Canmerce Department uses in weighting its data. Ihey propose that

instead of using the current ccnplex system for weit^ting, regression

techniques should be used to determine the wei^ts.-^^ When Hymans did

this he found that an index utilizing wei^ts determined by regression

provided a sv;5)erior overall statistical fit to the business cycle than

that of the Cianmerce Department's index. However, around peaks and

^ See Hymans, Saul H. , "On the Use of Leading Indicators to
Predict Cyclical Turning Points", Brookings Papers on Economic Activity
Vol. 2 . 1973, FP- 345-348

See also Stekler, H.O. , and Martin Schepsman, "Forecasting With an
Index of Leading Series", Journal of the American Statistical
Association . June, 1973 pp. 291-295

See also Harris and Jamroz p. 170

^° see Hymans pp. 345-348
see also Maher, John E., "Forecasting Industrial Production", Journal

of Political Econcmy . ^ril, 1957, fp. 158-165
see also Koch, Paul D. , and Robert H Rasche, "An Examination of the

Commerce Department Leading Indicator ^proach", unpublished, pp. 5-13
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trou^is the Commerce Department's index provided a better fit. Again,

if prediction of peaks and trou^is in business cycles is viewed as the

role of an index of econcmic indicators, these studies si.?port the

current approach to wei^ting data.
;

Leading Index Provides Lfvyis That are Too Short

Ihe index on leading economic indicators has at times been accused

of providing too short of a lead to be useful in li(^t of the lag in

reporting data. Tests on individual series have shewn that sane of the

series used in the leading index provide no lead and in seme cases

actually lag behind business activity. '^ Althou^ such information

suggests a need to re-evaluate the econonic inpact of seme series on

the business cycle, it isn't of itself all that damaging to the

usefulness of the index approach. Hymans observed and Koch and Rasche

did not deny that the index as a v^ole did successfully lead business

activity althou(^ seme leads were shown to be short. -^^

Tendency of the Leading Index Touards F^lse Peeilcs

By far the largest amount of empirical criticism has been directed

towards the tendency of the Canmerce D^jartment's index of leading

econendc indicators to predict peaks and troughs in the business cycle

that never occur. Ihis is a potentially devastating problem in that if

a leading index does this often enou^ its reliability as a forecasting

^^ see Hymans, pp. 343-345
see also Koch and Rasche, p. 4

12 see Hymans, pp. 348-349
see cilso Koch and Rasche, p. 4
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tool beccmes highly questionable.

Several authors have observed the tendency of the leading index

towards generating false peaks. ^-^ Both Hymans and Stekler claimed that

the Coraroerce Department's leading index produced a fifty percent false

peak rate. Harris and Jamroz observed seven false peaks between 1948

and 1975. On the surface this appears to be a severe prt±»lem, and

maybe it is, but Harris and Jamroz mentioned several plaiosible

ejqjlanations for the cijservance of false peaks.

Hymans was criticized by Harris and Jamroz and also by Julius

Shiskin -^^ for applying overly rigid rules for identifying peaks and

troughs. Hymans determined a peak to have been predicted when the

leading index declined two consecutive months after it had been

increasing. Ihose that use the index usually require three or four

months decline before they are willing to predict that a peak will

occur. Hcirris and Jamroz also pointed out that it is worthvfcLle

considering the magnitude of decline in the leading index and the

action of the individual carponents before predicting a peak. If the

index is declining slowly, the prediction of a peak may not be in

order. Also, if a few series are declining sharply while others are

still rising, but the index as a v^rale is falling, a true peak may be

less likely to occur than if most or all of the ocrponent series are

falling.

^^ See Hymans, pp. 355-358
see also Stekler and Schepsman, p. 293
see also Harris and Jamroz, pp. 168-170

j,.

^^ see Shiskin, Julius, "Ccniments and Discussion", Brookings
Papers on Econcanic Activity Vol. 2 . 1973, jp. 378-382
see also Harris and Jamroz, p. 168
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The effect of gcsvemment ecxsronic policy is also a possible caiose

of false peaks. -^^ The idea here is that v*ien a recession appears

likely, the ijnplementation of countercyclical fiscal and monetary

policy by the government can eliminate or delay a recession predicted

by the leading index. This scenario could in turn lead pec^le to

believe that the leading index exhibited a false peak.

Another response to the accusation of false peaks cones frcsn those v^o

think that the classical definition of a business cycle may be outdated.

They claim that in addition to the classical recession vftiere prices and

output fall, modem economies (specifically those in Eurcpe) more often

ejqjerience recessions that are actually jiost slcwdcwns in grcwth.-'-^ These

"growth cycles" occur at shorter intervals than do their classical business

cycle counterparts. Mintz ctoserved that no false peaks occurred v*ien the

index of leading econcmic indicators was applied to a growth cycle of the

U.S. econony.

^^ see Shiskin, Julius, "The 1961-69 Econcmic Ejqaansion in the
United States: The Statistical Record", Business Conditions Digest .

Jan., 1970, ip. 101-112

^^ see Mintz, Use, "Dating American Growth Cycles", The Business
Cycle Today . Victor Zamcwitz ed. , ccpyri^t 1972, Nationcil Bureau of
Economic Research, Columbia University Press, New York, NY, pp. 39-88
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di^rter Three

Methodology

Ihis chapter is made v?) of three main sec±ions. The first section

discusses the six conponents that ccaiprise the Kansas Index of Leading

Econcjiiic Indicators along with the rationale for the selection of each

ccarponent. The second section is concerned with the process used to

calculate the wei^t for each of the ccxrponent series. Finally, the

third section discusses the procedures used in actually conpiling the

index from the wei^ted data.

Six series were chosen to be ccarponents of the Kansas Index of

Leading Economic Indicators. Ihey include real v*aeat prices paid to

Kansas farmers, real cattle prices paid to Kansas farmers, an index of

stock prices of selected Kansas cwned firms and firms with inportant

operations in Kansas, housing units authorized for construction in

Kansas, initial claims for unemployment insurance in Kansas, and the M2

measurement of the nation's real money st^ply.

Ratlcxiale for Catmodity Prices

Ccanmodity prices are not used by the Ccaranerce D^iartment in

formulating the index of leading econonic indicators for the United

States. The primary reason I chose to include v*ieat and cattle prices

in the Kansas index is that agriculture is a much stronger ccarponent of

the Kansas econany than it is to the nation as a v^ole. To ignore the

agricultural sector may hinder the ability of an index of econcmic

indicators for Kansas to accurately predict recessions in the state.

Wheat and cattle prices were chosen because viieat and cattle are the
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two principal agricultural products produced in Kansas.

When the price of a coitimodity falls, farmers are to a large extent

not initially able to react by reducing production. Planting decisions

have already been itade, new calves have already been bom, cows are

already pregnant, and so forth. In time farmers are able to react to

falling prices by reducing production. A decrease in production

reduces the demand for such things as agricultural chemicals, farm

implements, and other agriculturally related goods and services. The

reduction in the amount of beef being marketed caiases meat packers to

reduce production and lay off workers. Through intersectoral

multipliers other sectors of the economy are also adversely affected

and the economy as a whole may fall into recession. Ctoviously, these

effects are more severe the more the region depends on agriculture.

Since all these things take time to occur, in an agriculturally

dependent state such as Kansas falling ccsomodity prices can lead the

state's economy into recession.

The size of the multiplier effect of the agricultural sector in

Kansas has been most recently estimated by The 1985 Kansas Input-Output

Model .
-^^ These multipliers are of two types. Oatput multipliers were

constructed to estimate the number of dollars worth of additional

output produced by the entire state eccaxxty as a result of a one dollar

increase in output in a given sector. The output multiplier for the

v^heat sector was determined to be 2.69 and the output multiplier for

the cattle sector was 2.87. Income multipliers were cilso constructed

^^ Emerson, M. Jarvin, The 1985 Kansas Input-Output Model . Kansas
State University, uipublished
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in the study. Incxane multipliers measure the number of dolleirs of

additional income to the entire state econony resulting frcm a one

dollar increase in inccine in a given sector. The income multiplier for

the v^ieat sector was 1.89 and the income multiplier for the cattle

sector was 4.40. The size of these multipliers suggests that the farm

sector possesses a significant multiplier effect on the economy as a

v*;ole in the state of Kansas.

As the v^eat price ccjiponent I used the average monthly price paid

to Kansas farmers for their v*\eat as r^xsrted by Kansas Agriculturcil

Statistics. These numbers were then deflated by the producer price

index for finished goods. The values for this series as with those for

all of the components used are r^»rted at the end of this thesis in

table 1.

The cattle price conponent was found in a similar manner. The

series used was the average monthly price per hundred-wei(^t paid to

Kansas farmers for all beef cattle marketed. This series too is

compiled by Kansas Agricultural Statistics and is deflated by the

producer price index for finished goods.

Rationale for Stock Prices

An index of stock prices was a cotponent of the original index of

leading ecoronic indicators developed by Mitchell and continues to be a

component to this day. To a large extent, the value of a firm's stock

represents the profitability and econcmic health of the firm.

Therefore, v*ien the price of a firm's stock begins to consistently fall

it is prcfcable that the profitability of the firm has declined. When
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an index of many cx3npanies' stocks falls for a period of time, it is

possible that a recession is looming on the horizon.

There is also a link between stock prices and consumer confidence.

When the stock market begins to fcill, consumers tend to lose confidence

in the strength of the econany. This lack of confidence results in a

decline in consunption in society. Falling consumer expenditures can

be a major force in bringing about an actual recession. Ertpirically,

it has been estimated that consunption ej^jenditures decline three to

seven percent as much as a given decline in stock prices. '^

In a 1975 article, Geoffrey Moore discussed the record of stock

prices as a leading economic indicator. -^^ He noted that since 1873

eighteen of the twenty-three recessions have occurred follcwing a fall

in stock prices. Other authors eilso note the existence of a

relationship between stock prices and the business cycle. In a recent

article, Bryon Higgins, using rather strict guidelines, determined that

stock prices led recessions forty-one percent of the time.^^ In a

related article, Douglas K. Pearce concluded that v*iile stock prices

proved to be poor leading indicators in other developed countries, they

^^ Higgins, Bryon, "Is a Recession Inevitable "Itiis Year?",

Econamic Review of the Federal Reserve Bank of Kansas City , January,

1988, p. 11

19 Moore, Geoffrey, "Security Markets and Business Cycles",
Business Cycles. Inflation, and Forecasting . Ccpyri^t 1983, hfBER,

Ballinger Publishing Co., Cambridge, Mass., pp. 139-158.

reprinted from Financial Analyst's Handbook I , Ccpyri^t 1975, Dow
Jones, Hcanewood, 111.

20 Higgins, p. 14
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continue to be a useful leading indicator in the United States. ^1

The third component of the Kansas Index of Econcmic Indicators is

an index of stock prices for Kansas cwned and Kansas related conpanies.

For a given month, this index is found by averaging the stock prices of

companies listed for the last Monday of the month in "Ihe Kansas 100",

v^ich is published every ^kDnday in the "Business ffonday" supplement to

The Wichita Eagle-Beacon .

Unfortunately for my purposes, "The Kansas 100" has only been

available since September of 1983. For the months prior to that I

averaged the closing stock prices for the last Friday of the month for

as many stocks listed in the S^stember, 1983 "Kansas 100" as could be

found going back to January of 1970.

Raticrvale for New Housing IMits

Housing unit construction is an industry v^iich is heavily d^jendent

on credit. As an econcsmic ejqiansion nears its apex, profit levels in

many industries are falling and lenders beccroe more cautious in their

willingness to extend credit. This reduction in the availability of

credit, ejqsressed throu(^ hi^er interest rates, has an especially

strong, negative inpact on new housing construction. Hence a drop in

housing starts is usually ciDserved prior to the onset of a recession.

In a paper published by the National Bureau of Econonic Research, Leo

Grebler noted that housing starts are hi<^y sensitive to mortgage

rates and that housing starts lead the business cycle because industry

21 Pearce, Douglas K. , "Stock Prices and the Econcany", Econcardc
Review of the Federal Reserve Bank of Kansas City . Nov., 1983, p. 22
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as a whole is less sensitive to interest rates and reac±s more slowly

to rising rates. ^^

Additionally, since investing in a new hcaine is an expensive and

long term proposition, the willingness of individuals to purchase new

homes is strongly influenced by their expectations of the future state

of the economy. As an economic e:q»nsion approaches its end, people

begin to lose confidence in the future health of the econany. This

loss of confidence can be transferred into a reduction in the

willingness of individuals to purchase new hcanes.

Ihe fourth conponent of the Kansas Index of Econanic Indicators is

the monthly number of new housing units authorized in Kansas. Ihese

numbers are published monthly by the Ccsnmerce Ctepartment in Housing

Units Authorized by Building Permits and Riblic Oontracts.

Rationale for Initial dains

Unenployment claims has an inverse relationship with the business

cycle, falling during expansions and rising during recessions. During

an e>q)ansion, as profit levels in seme industries (especially

manufacturing industries) start to diminish, these industries begin to

lay off workers. Ihese laid off workers then file initial claiitis for

unenployment insurance. Since declining profit levels is a cumulative

process v^ch builds up over time, we would expect to see unenployment

claims rising in advance of a general recession. In a 1961 article,

Geoffrey Moore demonstrated how the layoff rate, which is similar to

22 Grebler, Leo, "Housing Issues in Econcanic Stabilization
Policy", Occasional Paper #72 . copyright 1960, National Bureau of
Economic Research
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initial claims, cx)ntinuously led total manufacrturing enployment, vftiere

total manufacturing enployment is identified as a coincidental econcmic

indicator. He specifically mentioned that the layoff rate provided a

seven month lead over manufacturing enployment in 1952.^3

The fifth coirponent of the Kansas Index of Leading Econanic

Indicators is the number of initial claims for unenployment insurance

filed by Kansans in a given month. This data is collected and provided

by the Kansas D^artment of Hunan Resources.

Raticncile for M2

Ihe final conponent of the Kansas index is the M2 measure of the

nation's money si-^ply. The lead that the money sufply would maintain

over the business cycle can best be illustrated by recalling that the

nation's money sv:^ply is determined by two catponents that are

multiplied together. One is the monetary base vdiich is determined by

the Fed. The other is the noney multiplier v*iich is partly determined

by the Fed and partly determined by the banking public.

As an expansion nears its end, the reduced willingness of banks to

lend money causes the money multiplier to decline. This causes

downward pressure on the money simply and reduces it altogether if the

Fed does not punp reserves into the econcmoy. At this same time the

econcniy is usually ejqaeriencing unwanted inflation. In order to reduce

inflation the Fed will very likely slew the rate of increase in the

monetary base. Hence it is prctoable that both ccnponents of the money

23 itoore, Geoffrey, "Business Cycles and Labor Markets", Business

Cycle Indicators Vol. 1 . ccpyri<^t 1961, National Bureau of Econonic

Research, Princeton University Press, Princeton NJ., p. 508
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supply will slew down in advarice of a recession.

The relationship between the money si^jply and the business cycle

was documented by Milton Friedman. Friedman and Anna Jacc±>son Schwartz

determined that changes in the growth of the money supply result in

changes in personal inccane. Hence a slcMicwn in money grcwth will

usually precede the onset of a recession. ^^^ When viewed strictly

enpirically, in the time period of this study, M2 eidiibited an average

lead at peaks of 12.33 months vdien conpared to Kansas personal

income. ^^ This was the best performance of any of the six aarponents.

M2 is cortpiled eind released on a monthly basis by the Federal

Reserve and can be found from a variety of sources. I lase The Wall

Street Journal as my source for M2 as it is very quick in reporting the

figure each month. Ihe monthly M2 figure is deflated by the consumer

price index for all urban consumers for the relevant month to arrive at

a real measure of the M2 money st^jply. The rationale for using M2 eis

opposed to Ml, M3, L, or any other measure of the money supply in the

Kansas index is sinply that M2 is the measure of the money sij^ply that

the Ccannmerce Department uses in the U.S. Index of Leading Economic

Indicators.

Prooedures Iteed to Assign Meic^its

In order to maximize the accuracy of the Kansas Index, I decided to

weii^t each of the six ccnponent series based on the criteria and

^'^ Friedman, Milton and Anna Jaoobson Schwartz, "Money and
Business Cycles", Review of Economics and Statistics . Feb., 1963 p. 53

25 ggg appendix A
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prcx:edures used by the Commerce D^sartment in formulating the U.S.

Index. 2^ There are six criteria used to wei^t the Kansas Index.

These six criteria are Econcmic significance (hew iitportant and well

understood a role does the series play in the business cycle)

,

statistical adequacy (how well does the series measure the business

cycle) , timing (how consistently has the series led, coincided, or

lagged at the peaks and troughs of the business cycle over time)

,

conformity to business cycles (hcvr accurately has movement in the

series reflected the actual movement in the business cycle) , smoothness

(how quickly and easily can movement in the series that reflects

movement in the business cycle be distinguished frcm other movement in

the series) , and currency (hew quickly does current data in the series

become available and how frequently is it r^xDrted) . Naturally, the

better a series meets a given criteria, the hi^er is the wei^t

assigned.

The actual wei^ts used for the Kansas Index are listed in table 2

at the end of this paper. An explanation of hew these wei^ts were

established is provided in the follewing paragraphs. A carplete

explanation of the process is included in ajpendix A.

Eocncmic Significance

The assigning of wei^t for eooncmic significance is of an ordinal

nature and is inherently subjective. Zarrjcwitz and Boschen noted that

v^ile this aspect of a series is quite inportant, a large amount of the

preselection process that the Ccrmerce D^artment goes throui^ when

26 see Zamewitz and Boschan, pp. vi-vii
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choosing a series for the index cxjncems economic significance. Series

that are judged to have little eooncanic significance are eliminated

from consideration before they can become part of the index. ^^

Economic significance is given a weight of 0.167. Since I considered

all of the six coitpDnents chosen for the Kansas Index to be

economically significant, each was assigned the full wei^t of 0.167.

StatisticcLL Significance

Statistical adequacy is also assigned a weii^t of one sixth and is

the summation of ei^t subcorponent scores. Fifteen percent of the

weight is derived from the quality of the reporting system used. This

concerns Vy*iether the data were obtained frcm a source set up directly

for statistical purposes, as a byproduct of an administrative program,

or indirectly from estimates derived fron related variables. All of

the cQiTpDnents received the full weight for this factor except the

stock price variable. Since the stock price index was ccnpiled by me

and was not initially reported for this purpose, it was awarded two

thinds of the full wei^t.

Coverage of the process is assigned fifteen percent of the wei<^t.

This identifies vtiether the data in a series reflects full enumeration,

a statistical sairple, or sc»ne other kind of sairple. The stock index,

housing starts, and M2 represent statistical samples and were awarded

two thirds of this wei<^t. The other ccnpcaients were of full

enumeration and received the full weight.

Ten percent of the weight is assigned to the coverage of the time

27 ggg Zamcwitz and Boschen, p. vi
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period (v^ether the data represents a full month or quarter, one week

out of the month, one day out of the month, etc.) . Data cx3vering an

entire period are preferred to data from a representative day or week.

The stock index and M2 did not ir^resent data for an entire month and

were only awarded one third of this wei(^t.

The availability of estimates of saiipling and reporting errors is

given five percent of the wei^t. Such estimates for the ccnponents

used in the Kansas Index either do not exist or are not easily

obtained, so all of the ccsiponent series received no wei<^t for this

factor. The frequency of revisions is assigned twenty percent of the

weight. The more revisions the hi^ier the score. All of the conponent

series received the full wei^t for this factor except for the stock

series. Since it is not readily subject to revision it was assigned no

weight for this factor.

The length of the series is assigned fifteen percent of the wei^t.

If the series goes back to 1948 or before it is granted the full

fifteen percent. All ccnponent series were awarded full wei(^t in this

category except for initial claims. This series has only been

available since 1960, so it was assigned one half of the wei^t in this

category.

Finally, Zamcwitz and Boschen mentioned that other miscellaneous

considerations are assigned ei^t percent of the wei^t.^° Since I Wcis

unable to determine vAiat these considerations were, all corponents

received the full wei^t for this category.

28 see Zamowitz and Boschen, p. vi



29

Timing \\

TinuLng at peaJcs and troughs is considered vitally iitpDrtant and is

assigned the highest wei^t of 26.7 percent. There are two primary

components of the timing weight. One is the statistical prcbability

that the lead, coincidence, or lag displayed by a series at a given

peak or trough in the business cycle is not attributable to chance.

This prdDability is derived throu^ the use of the binomial

distribution and is assigned ei^ty percent of the timing score, forty

percent for pea3<s and forty percent for trou^is. In applying this

procedure to the Kansas Index I assumed that the probability that the

value of a series would rise, fall, or stay the same from month to

month is one third for each case. Ihe probability that the lead

displayed in a series is attributable to chance is found by using a

simplified binomial formula:

P = (0.33)^

vAiere P = the probability that the lead displayed by the

series is attributable to chance

X = average lead di^layed by series

Each series is assigned its wei^t based on the value of "P" relative

to the smallest value of "P" amcaig the six conrponents. When relative

scores for peaks and troui^TS are combined together, the stock average,

new housing units, and initial claims end up being awarded the full

weight of 0.214. Cattle prices received the lowest weii^t, displaying

an average lead of -1.33 months at peaJcs ar>d 2.5 months at troughs.

Ihe remaining twenty percent of the timing weight is assigned to

the standard deviation of the leads and lags of series about their
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respective means. Ihis is referred to as dispersion. Ten percent of

the wei(^t is assigned to dispersion around peaks and ten percent is

assigned to dispersion around trou^is. M2 received the hi^est score

for dispersion with a standard deviation of leads at peaks of 4.190 and

a standard deviation at troughs of 1.886. Initial claims received the

lowest score in this category with a standard deviation at peaks of

5.249 and a standard deviation at troughs of 4.992.

OcHTformity to the Business Cycle

Conformity to the business cycle is awarded a wei<^t of one sixth,

which is the same as that for the first two criteria. There are two

ways in v\*iich a series can conform to the business cycle. It can move

cyclically, that is rise and fall as the business cycle rises and falls

or it can do just the opposite and move countercyclically. The degree

to v*iich a series conforms is measured by comparing the number of

business cycles that are matched by movements in the series to the

total number of business cycles covered. The leading or lagging

characteristic of the series is dealt with by shifting the series by

its median lead or lag so that its peaks and troughs correspond to

those of the business cycle. Ihis coiponent of conformity is referred

to as probability and is awarded fifty percent of the conformity

weight. Each ccarponent of the Kansas Index was awarded this wei<^t

based on the percentage of business cycles that were matched by the

series since 1970. Five of the six ccnponents were awarded the full

wei^t in this category. Cattle prices gave no signal at eill that

corresponds to the trou^ of the 1979-80 recession and therefore was
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awarded only two-thirds of this weight.

There are two other factors v*iich cune included in the score for

conformity. One ineasures the number of extra turns (false peaks) that

a series exhibits. The extra turns factor is assigned thirty percent

of the conformity weight. This wei<^t was applied to the Kansas Index

using the following formula:

wei(^t = l/(l+x) * 0.05

v^ere x = the number of extra turns displayed by the series.

M2 received the full wei(^t in this category with no extra turns.

Wheat prices with six extra turns was assigned the lowest wei^t in

this category. The other ccjiponent is a measure of the anplitude of

cyclical fluctuations in a series. To find the aitplitude the

percentage change between peak and trou^ values of a series during a

given period is ccaaaputed. This percentage change is then divided by

the length of the period. The aitplitudes derived throughout the series

are then averaged and this average is used to determine the wei^t.

Anplitude is assigned a weight of twenty percent of the conformity

score. This wei(^t was applied to my index by dividing the anplitude

corputed for each series by the largest anplitude displayed by a

conponent. The largest anplitude displayed by one of the six

conponents was 4.635, viiich was the anplitude for new housing units

authorized. Thias, this conponent received the full wei^t for

anplitude. M2 received the lowest wei^t for anplitude with an

anplitude of 0.295.

Smoothness
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The degree of smoothness in a series is awarded a wei^t of 13.3

percent. This wei(^t is applied on the basis of the relationship

between the irregular and cyclical ccrrponents of a series. A trend

cycle is conputed for the series. The irregular ccsiponent of the

series is found by dividing the trend cycle ccarponents by the

seasonally adjusted ccitponents of the series. Next, percentage changes

for both the trend cycle and the irregular ccstponents are derived and

averaged. The average percentage change for the irregular ccsiponent is

then divided by the average percentage change for the trend cycle. Ihe

shortest tiine period where this ratio is less than one is then found.

The length of this time period is called the months for cyclical

dominance (lOD) . The Icwer is the MCD, the smoother is the series.

The MOD is used to assign a series its wei^t for smoothness. Each

series' score for smoothness was determined by its MOD relative to the

lowest WT) among the six ccirponent series. The formula used to

determine the relative wei^t for smoothness for each series is as

follows:

((7^CD)/6)*0.113

The MCD for each cotponent series in the Kansas Index was oatputed

throu^ the use of the X-11 seasoned adjustment prxagram vtiich is

available on the mainframe ccnputer at Kansas State University. M2,

with cin MCD of one, received the full wei^t for smoothness vrtiile new

housing units authorized, with an MCD of six, received the Icwest

weight.
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Currency

Finally, " e currency of a series is assigned a weight of ten

percent. This weight is assigned arbitrarily by the researcher based

on how often the data are released (monthly is preferred to quarterly)

and how pronptly the data beccsne available once the period has passed.

Each of the component series in the Kansas Index were assigned this

weight based on hew socsn after the end of the month the figure is

released.

Ihe stock index component, M2, initial claims, and new housing

units all received the full wei(^t for currency. Stock prices are

available within minutes of the close of markets. The monthly figure

for M2 is released on the first Friday after the tenth of the following

month. Initial claims figures eire available fifteen days after the end

of the month. Data for new housing units authorized are released on

the eighteenth working day of the month Ihe cattle and v^eat prices

figures are available usually within a week after the end of the month.

However, these are first half of the month estimates. Ccnplete figures

are not available until the following mraith. For this reason cattle

and v*ieat prices were awarded one half of the currency wei<^t.

Ihe following table, table 3-1, is a summary table shewing all of

the wei^ts awarded to each of the six ccrrponent series in each

individual category, subcategory, and the total wei(^t.
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Table 3-1 Summary of ccstponent Wei^ts

Component Wheat Cattle Stocks Housing Claims M2

Economic Sig. 0.167 0.167 0.167 0.167 0.167 0.167
Stat Sig. 0.138 0.138 0.078 0.130 0.126 0.119

quality- 0.025 0.025 0.017 0.025 0.025 0.025
coverage 0.025 0.025 0.017 0.017 0.025 0.017
time period 0.017 0.017 0.006 0.017 0.017 0.006
errxjrs 0.000 0.000 0.000 0.000 0.000 0.000
revisions 0.033 0.033 0.000 0.033 0.033 0.033
length 0.025 0.025 0.025 0.025 0.013 0.025
others 0.013 0.013 0.013 0.013 0.013 0.013

Timing 0.230 0.131 0.247 0.245 0.243 0.257
chance 0.197 0.100 0.214 0.214 0.214 0.206
std dev 0.033 0.031 0.033 0.031 0.029 0.051

Conformity 0.110 0.079 0.107 0.127 0.111 0.136
prci>ability 0.084 0.056 0.084 0.084 0.084 0.084
extra turns 0.007 0.010 0.008 0.010 0,008 0.050
airplitude 0.019 0.013 0.015 0.033 0.019 0.002

Smoothness 0.110 0.089 0.089 0.023 0.044 0.113
Currency 0.050 0.050 0.100 0.100 0.100 0.100

Total 0.805 0.654 0.778 0.792 0.791 0.912

Pnxaedure fear Ocnpiling Index

Onoe the data for a given month is collected and the appropriate

wei^ts applied, the statistical procedures involved in transforming

the raw data into an index of leading econcmic indicators can be

undertaken. After monthly data for each of the component series are

collected, cattle and v^eat prices deflated by the producer price

index, and M2 deflated by the consumer price index the numbers are fed

into the ttiiversity's mainframe ooiputer so that each series can be

seasonally adjusted. This is done throu^ the use of the X-11 seasonal

adjustment conputer program. All of the series are seciscxTcilly adjusted

with the exception of M2, which the X-11 program determined did not

require seasonal adjustment.

Once the seasonally adjusted data are retrieved frcm the main-frame
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conputer, each series is cx5nverted to itionth-to-inonth percentage changes

throu^ the follcwing forraula^^:

200(B-A)/(BfA)

viaere A = the value of a given data series in the first
month

B = the value in the second month.

For each series, this is done for every month frcsn January 1970 to the

current month.

Scanne series lised in the Kanscis Index (such as housing starts and

unertployment claims) are much more volatile than other series (such as

M2) . In order to prevent these more volatile series fran daninating

the monthly fluctuations of the index, the month to month percentage

changes for each series are divided by the average of their absolute

values.

Next, each series is multiplied by its selected wei<^t. This,

again, reflects the relative quality of each data series on a number of

econcsnic and statisticed criteria. Ihe month to month standardized,

weighted percentage changes for the six ccjtponent series are then

averaged by dividing their sum for each respective month by six.

Although they eire intended primarily to predict turning points in

the business cycle, indexes of leading economic indicators are also

used by iixiividuals to predict month to month movement in the business

cycle. To facilitate this, the long run trend of the reference series

(ie. business cycle) is added to the standardized average changes

29 sQg "Ccannposite Indexes of Leading, Coincident, and Lagging
Indicators: A Brief Explanation of Their Construction", Handbook of
Cyclical Indicators , a SL^plement to Business Conditions Digest . U.S.
Department of Ccsimerce, 1984, pp. 65-69
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conputed in the previous step. Tlie Ccmmerce Department uses the long

run trend of its Index of Coincidental Econcanic Indicators for this

purpose. Since no one has yet develcped such an index for Kansas, the

long run trend in real Kansas personal income (personal inccme being

the major component of an index of coincidental econcmic indicators) is

used for the Kansas Index of Leading Econcmic Indicators.

The procedure used to derive this trend is as follows. -^^ First the

reference series is divided into a series of cycles measured by the

series' peak dates. Ihe monthly values between the first two peaks is

referred to as the initial cycle. Ihe average value of the reference

series for the initial cycle is calculated. Ihe average value of the

reference series in the terminal (most current) cycle is also

calculated. Then the percentage change between these two averages is

conpated. Ihis percentage change is converted to a monthly rate using

the following ccarpound interest formula:

T=(((CiyCj)Vin) -1)100

vAiere: T = series trend

Cl = average value in terminal cycle
Cj = average value in initieil cycle
m = number of mcaiths fran center of initial

cycle to center of terminal cycle -

Using this procedure, the long run trend in real Kansas personal income

is currently 0.24.

Ihe same procedure is followed to find the trend in the index of

leading econcsnic indicators before it is adjusted for its base year.

This was ccnputed to be 0.04. To set the trend in the index of leading

30 ggg appendix b for a ccnplete explanation of the calculation of
the long run trend in Kansas personal inccme.
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ecxsnonic indicators equal to the long run trend in real Kansas personal

inccsne, the difference between these two trends (ie 0.20) is added to

the average of the standardized, wei^ted percentage changes of the six

conponent series for each month.

Next the standardized, weighted average changes must be reconverted

from percentage changes to standard numerical notation. Ihis is done

in the following way. January, 1970 is given an initial value of 100.

The standardized averages changes are then converted using the

following formula:

B=A (2OCHr ) / ( 200-r)

Where:
^^

.•

A = the value of the index for the first month
B = the value of the index for the second month
r = the standardized average percentage change

between months A and B

The previous procedure provides the "raw" index. In its final

form, the index must be expressed in terms of a base year. This is

done by dividing the value of the raw index for a given month by the

average value of the raw index in the base year. Ihis quotient is then

multiplied by 100. Ihe base year of the Kansas Index of Leading

Econcsnic Indicators is currently 1982.
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Ch^)ter Pour

Historical Aacuracy of the Kansas Index of leading EcxDncniic Indicators
and a CJcnpariscn of this Index With Alternative Forms of the Kansas

Index of Loading Eocncmic Indicators

This chapter addresses the performance of the Kansas Index of

Leading Economic Indicators and is corprised of two sections. The

first section discusses the success of the index in leading the

business cycle in Kansas. Ihe second section concerns the performance

of the index v^en compared with alternative formulations of the index.

These alternatives include cases v^ere one or more of the six conponent

series are eliminated fran the index, as well as the case v^iere no

weights are applied to the conponent series.

Rationale for Use of Real Kansas Perscnal Inocme cis a Proxy for the

State's Business cycle

The series that is used by the Cotimerce Department to represent the

business cycle is the index of industrial production. Unfortunately,

there is no such series specifically for the state of Kansas. Real

(ie. adjusted for inflation) Kansas personal income was chosen as a

substitute for industrial production as it is generally viewed as

coincidental to the business cycle.

Daniel Creamer did a study through the National Bureau of Econcmic

Research vtiich was published in 1956 concerning hew personal inccme and

the various subccjtponents of personal income behaved during the

business cycle. He concluded that monthly personal inccme as a Vi^iole

is coincidental to the business cycle at trou^is and lags sli^tly (one
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to four months) at peaks. ^-'- The results of this study plvis the fac±

that the Commerce Department views personal income as a reliable

coincidental indicator makes personal income an acceptable substitute

for a Kansas index of industricLI production.

The Performance of the Index in Leciding the Business Cycle

Once the index is cca:tpiled the question of the accuracy of the

index must be addressed. It is iirportant to determine vdiat kind of

lead warning the index v/ould have provided if it were available prior

to earlier recessions. The number of false signals provided by the

index is also irrportant to knew. Recessions and expansions were dated

based on the peaks and troughs in Kansas Personal Inccme.

The process used to date recessions in Kansas is as follows. First

the quarterly values of Kansas personal income were converted to

monthly form throu(^ linear interpolation. Ihese numbers are ejqDressed

in annualized form. Next, the monthly veilues of Kansas personal inccjne

were divided by the monthly values of the Consumer Price Index and

multiplied by 100. Ihis provided a monthly approximation of real

Kansas personal income. Ihese nuntoers were fed into the ccarputer and

throu^ the X-11 program a trend cycle for real Kansas personal income

was generated. Ihis trend cycle was used to date recessions during the

sanple period. -^^

^^ Creamer, Daniel, Personctl Inccme During Business Cycles .

copyri(^t 1956, National Bureau of Economic Research, Princeton
University Press, Princeton, NJ, page 17

^2 See table 3-3 for the actual monthly data for the trend cycle
of Kansas personal inocme. Also see figure 7 for a graphical display
of this trend cycle.
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According to the trend cycle for recti Kanseis personal inccane,

between 1970 and the present Kansas has experienced three recessions.

The first recession began in December 1973 and lasted through February

1975. The second recession began in July 1979 and lasted throu(^ June

1980. The third recession followed closely behind the second,

beginning in May 1981 and ending in ^ril 1983. It is irrportant to

point out that the dating of recessions in Kansas that I used for this

analysis is not exact since personal income only approximates the

business cycle. Ihis should be ki^Jt in mind v*ien discussing the

relative success or failure of the index in leading the business cycle.

Ihe actual index provided leads two of the three recessions

covered. -^-^ It predicted the onset of the 73-75 recession three months

in advance. For some reason, it lagged two months behind the peak that

signaled the 79-80 recession in Kansas. Ihe index led the onset of the

81-83 recession by two months. Ihe index led the trough of the 73-75

recession by two months. It led the trou^ of the 79-80 recession by

two months and led the trou^ of the 81-83 recession by nineteen

months.

The actual index registered one false peak, although this should be

viewed as not being a large problem. EXiring the months of January

thnxK^ March of 1973 the index declined. Ihe index moved ij^jward for

five of the next six months, then began a downward slide that signaled

the approach of the 1973-75 recession. Although the Janiiary through

March declines in the index are officially considered to be a false

-^^ See table 4-1 for the monthly values of the index since January 1970
along with the standardized, wei^ted percentage changes of the six
conponents. Also see figure 14 for a graphical d^iction of the index.
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signal, its proximity to the 73-75 recession suggests that it may

indeed have been the true signcil and the follcwing few months of

increase in the index merely an aberration.

Alternative forms of the Kansas Index of leading Ecxxicmic Indicators

The purpose of this next section is to ccmpare the performance of

the Kansas Index of leading Econcmic Indicators with a number of

alternative formulations of the index. Ihese ccstparisons are of two

types. One is a ccmparison of the index with indexes in v^iich one or

more of the six coiponents is deleted. To an extent this can provide

evidence concerning the usefulness of a given series in the index.

The other type of conparison is a conparison of the index with an index

v^ich does not have wei^ts. Such a conparison will help to determine

the usefulness of wei^ting the ccnponent series.

Six alternative indexes were constructed. Five are concerned with

the deletion of one or more of the original ccxtponents. Ihe sixth

index is the index without weights. Ihe first alternative index

deletes cattle and viieat prices, the second index deletes the stock

price conponent, the third index deletes new housing units, the fourth

index deletes initicil claims, euid the fifth index deletes M2.-^^

Ihere are three primary approaches to ccnparing the performance of

the index against the alternative indexes. One approach is to ccstpare

the averages of the leads displayed by the indexes at peaks and troughs

•^^ see table 4-2 for the monthly values of the six alternative indexes.
Also see figures 15 through 20 for a graphical deletion of each of these
alternative indexes catpared to the actual Kansas Index of Leading Economic
Indicators.
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of the three recessions experienced during the sanple period.

Secondly, it is of value to ccatpare the standard deviation of these

peaks to see v^ich version of the index provides the inost consistent

leads. Thirdly, the number of false peate displayed by the various

versions of the index is a vitally inportant avenue of conparison.

False peaks are defined in this thesis as three consecutive months of

downturn in a leading index that do not signal an inpending recession.

Like the little boy v*io cried wolf, the v/ciming of an approaching

recession given by a leading index that is prone towards false peaks

lacks credibility.

The following two tables (tables 4-1 and 4-2) show the performance

of the various alternative indexes as they relate to these three

criteria. The first table shews the leads displayed by the various

indexes at peaks and troughs of the 1973-75, 1979-80, and 1981-83

recessions respectively. The second table shews average leads

displayed at peaks and trou^is, the standard deviation of these leads,

and the number of false peaks registered by the alternative indexes:

Table 4-1 Business Cycle Leads Provided by Alternative Indexes '

Ifads (incnths)

Index 73-75 73-75 79-80 79-80 81-83 81-83
peak trou^ peak trou^ peak trou^ i

Actual 3 2-2 2 2 19 '

'

Non Ag -2 2 -2 2 2 19 ^.'

No Stocks -3 0-2 2 1 19
No Hsng 3 * * 6 14
No Claims 3 1-2 2 7 19
No M2 3 -9 * * 2 9
No Weic^ts 3 1 -2 2 2 9

^I-IK^ :.r_J



Actual 1.00 2.16 7.67 8.01
Non Ag -0.67 1.89 7.67 8.01
No Stocks -1.33 1.70 7.00 8.52
No Hsng 4.50* 1.50* 3.00* 3.00*

No Claims 2.67 3.68 7.33 8.26
No M2 2.50* 0.50* 5.50* 3.50*
No Weights 1.00 2.16 4.00 3.56
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Table 4-2 Average Leads and Standard Deviation of Leads
Index Ave lead std. dev Ave lead std. dev. # of false

at: peaks at peaks at tztxi^is at trou^is peaks
(mcnths)

1

1

2

1

* The index without M2 and the index without new housing units
provided no peak or trou^ signal for the 1979-80 recession.
These figures were derived on the basis of hew this index
performed during the two other recessions covered by the
study.

When conparing the five alternative indexes that delete one or more

of the coirponent series with the actual index, the results seem

somev\tiat mixed. Although the actual index failed to give the best

performance in any of the three categories, it was never outperformed

by any alternative index in all categories. Of the six alternative

indexes, the index without initial claims performed the best. It

provided the largest average leads at peaks and of all of the indexes,

including the actual index. -^^ As with the actual index, this index

failed to lead the 79-80 recession, lagging behind by two months. It

also provided a shorter average lead at troughs than the actucil index.

This index emitted one false signal. From January throui^ March of

1973 this index declined, after vrtiich it increased for the next three

months, this is the same false peak as the one ejdiibited by the actual

^^ It should be pointed out that the hi^er average lead displayed by
all of the indexes at trou^is than at peaks is attributable to the very
large lead all of the indexes provided prior to the troui^ of the 1981-83
recession. In general, indexes of leading econcjtiic indicators display
longer leads at peaks than at trou^is. It is generally the case here also
except for this one exception.
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index and can be explained by using the same argument.

Ihe performance of the actual index corpared with the index when

cattle and v*ieat prices are excluded is of particular significance

because these are the only two ccmopDnent series of the Kansas Index

\ft*iose national versions are not used in the Qanmerce Department's Index

of Leading Economic Indicators. When ccanmodity prices were removed

from the index, the performance of the index generally worsened. This

index lagged behind both the 73-75 and 79-80 recessions by two months.

The average lead displayed by this index was actually negative, showing

a lag of 0.67 months. However, this index emitted no false signals

over the saitple period. Ihis is prc±)ably due to this index's

insensitivity to actual business cycle peaks, particularly the 73-75

recession.

When the stock average was excluded frcm the index, the perfonnance

of the index deteriorated. This index averaged a 1.33 month lag at

peaks, lagging behind the recession of 1973-75 by three months and the

1979-80 recession by two months. Althou^ it attained an average lead

at troughs of seven months, this index displayed the hi^est standard

deviation at trou(^Ts of any of the indexes. However, this index did

not ejdiibit any fcLLse peaks.

Ihe index in v^ch new housing units authorized is excliJded

experienced a severe prcblem in its perfontvcince vtien it failed to

signal the onset of the 79-80 recession. Ihis short, but severe

recession was skipped entirely as this index did not peak until six

months prior to the onset of the 81-83 recession. Among those

recessions that this index did signal, its average lead at peaks, 4.5
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months, was the hi^est of any of the alternative indexes. This index

also emitted no false signals over the study period.

The same problem that harmed the index without new housing units

was experienced by the index vtien M2 was excluded. This index failed

to signal the 79-80 recession, not peaking until March 1981, two months

prior to the onset of the 81-83 recession. In addition to this

problem, this version of the index emitted two false signals. The

first false peak occurred v*ien this index declined frcm November 1974

throu^ January 1975. This was just prior to the trou^ of the 73-75

recession but occurred seven months after this index signaled the end

of this recession. This downturn prcbably reflected the recession that

was still underway at the time and should not be interpreted as an

honest to goodness false peak. The second false peak, however, can

only be interpreted as a genuine false signal. From September throu^

November of 1983 this index declined. This occurred five months after

the trou^ of the 81-83 recession and fourteen months after the trou^

of this recession was signaled by this index. It can safely be said

that the index without M2 performed the poorest of any of the

alternative indexes.

The most inportant ccmparison of the alternative indexes concerns

the ccnparison between the actual index and the index in viiich no

weights were applied. This can be considered a test of the lasefulness

of the elaborate weighting process used in this thesis. In ccmparing

the two indexes, it appears that the wei(^ts do indeed iitprove the

performance of the index. The two versions of the index provided

identical leads at business cycle peaks but the index with weights



outperforroed the index without weights at trou^is. Ihe index without

weights only led the trough of the 73-75 recession by one month virile

the index with wei^ts led by two months. This index led the trough of

the 81-83 recession by nine months v*iile the index with weights led by

nineteen months. Ihe two problems of the actual index were not solved

when conponent weights were removed. As with the actual index, the

index without wei^ts lagged behind the onset of the 79-80 recession by

two months. This index also exhibited the same false signal as that

exhibited by the actual index. Frcm January through March of 1973 this

index declined, then rose five of the next six months before signaling

the onset of the 73-75 recession. As with the wei(^ted index, this was

very likely the true signal of the afproaching recession.

Ihe relative performances of the other indexes also argues in favor

of the effectiveness of aj^lying weights. Of the indexes in Viiiich one

or more of the ccarponent series are excluded, that index v*iich excludes

M2 performed the worst. M2 is the ccnponent in the Kansas Index that

is awarded the highest weight, so it stands to reason that its

exclusion would cause the most damage to the index. Ihe index without

initial claims performed the best of the six alternative indexes. Only

cattle prices and the stock price average are wei^ted Icwer than

initial claims. There seems to be a loose inverse correlation between

a component's weight and the performance of the Kanseis Index of Leading

Economic Indicators vhen that ccnponent is excluded.
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Chapter Five

Suggesticns for Rirther Reseaixii

The Kansas Index of Leading Econcsnic Indicators in its present form

is conprised of six cxsrrponents vAiile the U.S. index is conprised of

twelve. It would iirprove the acx^uracy of the Kansas Index if

additional useful cxarponent series were added. As well as providing

additional information this would also make the index smoother, thus

reducing the number of one and two month downturns that commonly occur

in the index in its present form. Two series currently lased in the

U.S. leading index that may be available at the state level could prove

useful additions to the index. One is average weekly hours of

nonsi.pervisory workers in manufacturing. The other is a state index of

net business formation. -^^

An additional avenue of further research is the construction of

indexes of coincidental and lagging econcsmic indicators for the state.

A coincidental index would ejdiibit peaks and trou^is that occur at the

same time as those of the business cycle. A lagging index would

exhibit peaks and troughs vAiich follow behind those of the business

cycle. These indexes are constructed using the same procedure as that

for an index of leading economic indicators except series that behave

coincidentally with the business cycle are used to construct a

coincidental index and series that lag behind the business cycle are

used to construct a lagging index. The three indexes are then combined

-^^ These two series of state data are used in the Missouri Index of
Leading Economic Indicators v^iich was developed by Richard McHugh at the
University of Missouri-Columbia.
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into a canposite system. With such a system, a recession can first be

predicted by the leading index, then cijserved by the coincidental

index, and finally confirmed by the lagging index. This is the

approach taken by the Commerce D^iartment and it has a number of useful

properties.

Finally, a Kansas index of coincidental economic indicators with

real Kansas personal income as a coaijponent should prove to be a more

accurate measure of the state's business cycle than using solely real

Kansas personal inccjne. A Kansas Index of Coincidental Economic

Indicators could r^lace real Kansas personal inccrne as a proxy for the

state's business cycle and be used to date recessions and recoveries in

Kansas in the future.
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i^spendix A
A Ontiylete Analysis of the Pnx^ess of Assigning Vtei^its^

EOMIGC SIGNIFICANCE (weight = 0.167)

Based on the modeler's subjec±ive determination of the econcsnic

significance of the correlation of a given series with the business

cycle. All six ccxrponents of the Kansas Index of leading Econcstiic

Indicators were judged to be econcmically significant and were

assigned the full wei^t in this category.

STATISTICAL SI(34IFICANCE (wei^t = 0.167) (seven subcomponents)

Quality of the Reporting Service

Receives a wei^t of 0.025. Reflects viiether a given series

was obtained frcm a source set 15) specifically for statistical

purposes, as a byproduct of an adniinistrative program, or

indirectly from estimates derived from related sources. Five of

the conponent series came from sources set up specificcLLly for

statistical purposes and were assigned the full wei^t of 0.025.

Since the stock price average came from a source v*iich was not

designed to be used for statistical purposes, it was awarded two-

thirds of this wei^t or 0.017.

Coverage of Process

Receives a wei^t of 0.025. Identifies vAiether the data in a

given series reflects full enumeration, a statistical saitple, or

seme other kind of saitple. Wheat prices, cattle prices, and

^ Coiparisons of the performance of a given series as it relates to the

reference cycle under the criteria used for wei^ting was done throun^ the

use of trend cycles. Trend cycles were ccarputed, through the X-11 seasonal

adjustment program, for each of the ccnponent series and for real Kansas

personal inccsne. When ajprcpriate, these trend cycles were corpared to the

trend in real Kansas personal inccme in order to assign weight under a

specific category.
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initial claims are fully enumerated and were assigned the entire

wei^t. The stock price average, new housing units authorized, and

M2 are statistical sanples and were awarded two-thirds of the

wei^t.

Coverage of Time Period

Receives a wei^t of 0.017. This factor considers vAiether the

data in a given sairple represents a full month, one week out of the

month, or one day out of the month. Four of the six series

represent data for the v*iole month and were awarded the full value

of this weight. Data for the stock price average and M2 concern

representative days out of the month, therefore, they were awarded

one-third of this weight.

Availability of Estimates of Sampling Errors

Receives a wei^t of 0.008. A series receives the value of

this wei^t if estimates of saiupling and reporting errors for the

series are available. No such estiitates, to my knowledge, are

available for any of the six cotponents of the Kansas Index of

Leading Econondc Indicators. Therefore all six series received no

wei<^t for this factor.

Frequency of Revisions

Receives a wei^t of 0.033. This wei<^t reflects viiether or

not a given series is subject to revision and hew often such

revisions are done. Five of the six series were subject to

revision and were awarded the full value of the wei^t. The stock

price average is not subject to revisioi and was awarded no wei^t

in this category.
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Lencfth of Ttie Series
'

Receives a wei^t of 0.025. If the series dates back to 1948

or before with no intem^tions it is awarded the full value of

this weight. Five of the six series meet this criteria and were

awarded the full Vcilue of this weight. Initial claims for

unertployinent insurance has only been available since 1960 so it was

assigned half of this weight.

Other Considerations V

Receives a wei^t of 0.013. This weii^t is catprised of a

number of miscellaneous considerations. I was unable to determine

what these miscellaneous considerations were, so each series was

assigned the full value for this wei^t.

Total wei^ts for statistical significance are 0.138 for wheat

prices, 0.138 for cattle prices, 0.078 for the stock average, 0.130

for new housing units, 0.126 for initial claims, and 0.119 for M2.

TIMING (weight = 0.267) (two subcoiponents)

Probability that Lead is Attributable to Chance ^

Receives a wei(^t of 0.2136. This factor is a measure of the

prcbability that the lead displayed by a series is statistically

attributable to chance. The Icwer is this pnAability the higher

is the wei^t awarded under this category. For a given series,

half of the wei^t is assigned to the prcfcability at peaks and half

is assigned to the probability at trou<^. This probability is

estimated through the binondal distribution whose general form is:
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p(X) = {n!/(x!(n-x)!)}P^(l-P)""^

v^tiere: p(X) = the prc±>ability of event X
n = number of trials

. X = nvnnber of sucx::esses

P = probability of success on a given trial

In this case p(X) equals the probability of the average lead

displayed by one of the six series at peaks/trou^is in the business

cycle is attributable to chance, n equals the average lead

displayed by the series at peaks/trou^is, x equals the average lead

displayed by the series at peaks/troughs, and P equals the

probability that the value of a series will decline, prior to

peaks, or rise, prior to trou^is, in a given month.

Ihere are three things that a series can do from one month to

the next. It can either increase, decrease, or stay the same. For

the purpose of this study each of these potential events were

assigned an equal probability of 0.33. Iherefore P is assumed to

equal 0.33. Since n equals x in this case, the forraula for the

binomial distribution can be siirplified to the follcwing:

p(X) = px

M2 led the 1973-74 recession by eleven months, led the 1979-80

recession by ei^teen months, and led the 1981-83 recession by

ei^t months. The average lead of M2 at peaks of the business

cycle frcm 1970 to the present (ie. x) was 12.33 months. The

prciability that this average lead is attributable to chance (ie.

p(X)) equals (0.33)^2.33 vAiicii equals 0.0000011, or virtually zero.

The prcfcability that this lead is not attributable to chance (ie. 1

- p(X)) equals 0.9999. M2 led the trou(^ of the 1973-74 recession

by one month, led the trough of the 1979-80 recession by one month,
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and led the trou^ of the 1981-83 recession by five months. Ihe

average lead at business cycle trom^Ts displayed by M2 was 2.33

months. Therefore p(X) equals (0.33)2-33^ i _ p(x) = 0.9245.

Wheat prices lagged behind the 1973-74 recession by one month,

lagged behind the 1979-80 recession by one month, and led the 1981-

83 recession by seven months. Ihe average lead at peaks was 1.67

months. Therefore p(X) = 0.1570 and 1 - p(X) = 0.8430. Wheat

prices led the trou^ of the 1973-74 recession by six months, led

the troui^ of the 1979-80 recession by one month, and led the

trou^ of the 1981-83 recessicai by twenty months. At troughs the

average lead weis determined to equal nine mcaiths. Therefore p(X) =

0.0001 and 1 - p(X) = 0.9999.

Cattle prices led the 1973-74 recession by six months, led the

1979-80 recession by four months, and lagged behind the 1981-83

recession by fifteen months. The average lead at peaks was -1.33

months. p(X) = 1 and 1 - p(X) = 0. Cattle prices led the trou^

of the 1973-74 recession by zero months, skip^jed the trough of the

1979-80 recession, and led the trough of the 1981-83 recession by

five months. The average lead at troughs was 2.5 months. p(X) =

0.0626 and 1 - p(X) = 0.9374.

The stock price average led the 1973-74 recession by three

months, led the 1979-80 recession by thirteen months, and led the

1981-83 recessicai by six months. The average lead at peaks was

7.33 months. p(X) = 0.0003 and 1 - p(X) = 0.9997. The stock price

average led the trou^ of the 1973-74 recession by five months, led

the trough of the 1979-80 recession by ei^teen months, and led the
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trou^ of the 1981-83 recession by eleven months. The average lead

at troughs equals 11.33 itonths. p(X) = 0.00001 and 1 - p(X) =

0.99999.

New housing units authorized led the 1973-74 recession by four

months, led the 1979-80 recession by fourteen months, and led the

1981-83 recession by six months. Ihe average lead displayed at

peaks equals ei^t months. p(X) = 0.0002 and 1 - p(X) = 0.9998.

This series led the trou(^ of the 1973-74 recession by five months,

led the trough of the 1979-80 recession by four months, and led the

trou^ of the 1981-83 recession by ei^teen months. The average

lead displayed at trou«^Ts equals nine months. p(X) = 0.00004 1 -

p(X) = 0.9999.

Initial claims for unenployment insurance led the 1973-74

recession by eleven months, led the 1979-80 recession by thirteen

months, and led the 1981-83 recession by one months. The average

lead at peaks equals 8.33 months. p(X) = 0.0001 and 1 - p(X) =

0.9999. Initial claims led the trou^ of the 1973-74 recession by

thirteen months, led the trou^ of the 1979-80 recession by one

month, and led the trou^ of the 1981-83 recession by ei(^t months.

The average lead displayed at trou^is equals 7.33 months. p(X) =

0.0002 and 1 - p(X) = 0.9997.

To simplify the analysis, the prciaabilities that leads are

not attributable to chance for the ccnponents are reproduced on the

following chart:



^^^heat 0.8430
cattle 0.0000
stocks 0.9997
housing 0.9998
claims 0.9999
M2 0.9999

Vll

conpcnGint 1 - p(X) at peaks 1 - p(X) at trtxi^is

0.9999
0.9374
0.9999
0.9999
0.9997
0.9245

The wei^t for this factor was eissigned to each corponent by

multiplying the numbers above by the value of this weight (0.1068

for both peaks and trou^is) . Each ccarponent's total weic^t for

this factor is the sum of its wei^t for peaks and its wei<^t for

troughs.

aaks wei^it for trcu^is tdtal

0.107
-

0.197
0.100 0.100
0.107 0.214
0.107 0.214
0.107 0.214
0.099 0.206

Receives a wei^t of 0.053. This factor compares the standard

deviation of the leads that each series possesses at peaks and

troughs respectively. The smaller is the standard deviation, the

more consistent is the lead provided by. the series, and the hi^er

is the score. Hcilf of the weic^t is e^^plied to dispersion at peaks

and half is ^plied to dispersion at trou^is. Dispersion of the

component series at peaks and trou^TS is provided in the following

table:

ocnponait wei^it f

(

wei(^t

wheat 0.090
cattle 0.000
stocks 0.107
housing 0.107
claims 0.107
M2 0.107

Dispersion
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cxxtpDnent di.'=?iP!rsian at peaks dispersicn a^

vAieat 3.771 8.042
cattle 9.463 2.500
st.ocks 4.190 5.312
hsng 4.320 6.377
claims 5.249 4.922
M2 4.190 1.886

To ccanpute the wei^ts, the smallest dispersion of the six

ccfftponents is divided by the dispersion for a given corrponent.

This quotient is then multiplied by 0.0265, vAiich is half of the

value of the dispersion wei(^t. Ihis is done for both dispersion

at peaks and dispersion at troui^TS. The two products are then

added together to get the total wei^t for dispersion. Wei(^ts for

dispersion appear in the following chart:

ccnponent rtic^i-Kinn MPight- di^)ersicn weic^t total
at peaks at trcu^is wei^

vtieat 0.027 0.006 0.033
cattle 0.011 0.020 0.031
stocks 0.024 0.009 0.033
hsng 0.023 0.008 0.031
claims 0.019 0.010 0.029
M2 0.024 0.027 0.051

Total wei^ts for timing are 0.230 for v^eat prices, 0.131 for

cattle prices, 0.247 for the stock average, 0.245 for new housing

units, 0.243 for initial claims, and 0.257 for M2.

OONtUWli'lY (wei^t = 0.167) (three subccnponents)

probability

Receives a wei^t of 0.084. Probability measures the degree

to v^iich a series conforms to peaks and trou^is in the business

cycle. This is done by shifting the coiponent series by its median

lead so that it corresponds to the reference cycle. The trend

cycle for each coiponent series is ocmpared in this manner to the



trend in Kansas personal incone. For iity purposes I considered a

series to cx)nform to the reference cycle if there occurred a peak

and troui^ in its trend cycle in the vicinity of a peak and trou^

in the reference cycle. Only if a series skipped a recession

altogether was it penalized.

Under these criteria, all series received the full weight for

probability exc^Jt for cattle prices. Since cattle prices skipped

the trou^ in the 1979-80 recession it was only awarded two-thirds

of the wei^t for prctoability.

Extra Turns

Receives a wei^t of 0.05. This factor accounts for the

number of cyclical fluctuations di^layed by a ccjtponent series in

addition to those corresponding to the business cycle. That is,

the number of false peaks or feilse signeils generated by the series.

Ctoviously, a history of numerous false peaks in a series is an

undesirable characteristic. The formula used to assign each series

its relative score for this criteria is l/(l+x) , v*iere x equals the

number of extra turns generated by the trend cycle of a given

cottponent series since 1970. This quotient is then multiplied by

the extra turns weight of 0.05 and their product beccanes each

ccjiponent ' s wei^t for the extra turns factor.

The following table shews hew eaeti series' actual wei^t for

this factor was assigned: ,

.



X

cxmpcrierTt extra tiirris (X) V(l+x) wei^t
(X * 0.05)

wheat 6 0.1429 0.007

cattle 4 0.2000 0.010
stocks 5 0.1667 0.008

hsng 4 0.2000 0.010
claims 5

I
0.1667 0.008

M2 1.0000
.",

_.

0.050

amplitude

Receives a wei^t of 0.033. Ihis factor accounts for the

airplitude or severity of cycle fluctuations in a component series.

Strong aitplitude is a desirable characteristic in a series as it

shows that the series is sensitive to the business cycle and can

help magnify the cyclical movement of the index. To measure

aitplitude in a given series, the percentage change between peak and

trough values of every cycle is calculated. Each percentage change

is then divided by the peak to trou^ length of the cycle. These

quotients are then averaged. After this is done for all of the '

ccjnponent series, each series' average is divided by the largest

average displayed by one of the ccnponent series. "This quotient is

then multiplied by the aitplitude wei^t of 0.033 and beccmes the

aitplitude wei^t for the series.

The actucil derivation of aitplitude for each of the catponent

series is listed in the following tables:
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series = vrfteat

'cle % ch length % ciVIngth

1 21.15 7 3.079

2 35.59 16 3.854
3 14.04 16 6.211
4 98.99 9 1.392

5 16.30 25 1.548
6 13.39 12 0.984

7 16.22 11 1.475
8 11.32 13 0.871
9 50.67 28 1.810

ave = 2.608

series = stcx:iks

'cle % ch length % ch/lngth

1 6.595 7 0.942
2 17.240 9 1.916
3 38.447 13 2.957
4 9.917 13 0.760
5 15.554 7 2.222
6 4.686 6 0.781
7 44.385 19 2.336
8 63.353 14 4.525

ave = 2.055

series = initial claims
cycle % ch length % ch/lngth

1 9.829 6 1.638
2 69.668 24 2.903
3 7.425 6 1.238
4 27.000 11 2.455
5 38.939 23 1.693
6 62.775 12 5.231
7 82.625 22 3.756
8 47.137 20 2.357

series = cattle
cycle % ch laigth %ch/lngth

1 5.617 7 0.802
2 127.285 21 6.061
3 13.952 12 1.163
4 57.128 29 1.970
5 2.227 5 0.445
6 11.932 8 1.492
7 10.581 11 0.962

ave = 1.842

series = housing
cycle % ch length %ch/lngth

1 13.947 12 2.662
2 78.688 14 5.621
3 12.371 10 1.237
4 135.901 22 6.177
5 121.574 12 10.131
6 29.686 15 1.979

ave = 4.635

series = M2
cycle % ch length %ch/lngth

1 9.160 25 0.366
2 10.560 29 0.364

3 2.008 13 0.155

ave = 0.295

ave = 2 . 659 _ .. , , ...

The largest average is that for new housing units vAiich is

equal to 4.635. Follcwing the above procedure, the following

wei(^ts were awarded for anplitude: v^eat = 0.019, cattle = 0.013,

stocks = 0.015, housing = 0.033, claims = 0.019, and M2 = 0.002.

Total wei^ts under the confonnity category are 0.110 for
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v^ieat, 0.079 for cattle, 0.107 for stocks, 0.127 for housing, 0.111

for initial claims, and 0.136 for M2.

SMOCOHNESS (weight =0.133)

This wei^t measures the degree of smoothness of a series.

Smooth series are generally preferred to hi^ily volatile series.

This is done throui^ the use of the X-11 seasonal adjustment

program. X-11 ccstputes trend cycles and irregular cycles for each

of the component series. Month to month percentage changes are

catputed and averaged for each cycle. The average percentage

change in the irregular cycle is then divided by the average

percentage change in the trend cycle. The shortest time period

where this ratio is less than one is found. This is called the

months to cyclical dcsninance MCD. MCD is provided for each

ccmponent series by the X-11 program. The formula 1 + MCD^ - MCD,

vAiere MCD^ equals the largest MCD displayed by one of the ccsrponent

series, was used to assign each canponent's MCD a relative score.

This score for eacii series is then divided by the highest score.

This quotient is then multiplied by the smoothness wei^t of 0.133.

This product r^resents each component's wei^t for smoothness.

The actual nuirtoers used to gei>erate each ccnponent's wei^t

for smoothness and each ccnponent's wei^t for smoothness are

listed in the following table:



Xlll

cxxnpcxtent

v*ieat

cattle
stocks
hsng
claims
M2

(1) (2)

MOD 1 + MCE^ - MCD

2 5
3 4
3 4
6 1
5 2
1 6

(3) wei^t
(2)/largest (2) (3) * 0.133

0.833
0.667
0.667
0.167
0.333
1.000

0.111
0.089
0.089
0.022
0.044
0.133

CURRENCY (weight = 0.100)

This factor considers how quickly monthly data for a series is

released. An index of leading econcmic indicators is roost loseful

if it can be released quickly after the end of the month. Ihe

release lag for the U.S. index as well as the Kansas index is one

month. Stock prices are available immediately after the market

closes at the end of the day. The stock listing that I use for the

Kansas Index cones out on the last Monday of the month. Since it

is so quick to be released, the stock price average received the

full currency wei^t of 0.1. M2 for a given month is available on

the Friday following the tenth of the next month. M2's early

release also earned it the full wei^t of 0.1. The monthly value

of initial claims is available fifteen days after the end of the

months. For this early release date, initial claims too was

awarded the full weic^t of 0.1. Data for new housing units

authorized in Kansas is available en the ei^teenth working day of

the month following the end of the month. That usually places it

at about the twenty-fifth of the month. Since it too is released

relatively quickly, new housing units was also awarded the full

weight for currency.

Wheat and cattle prices are available in the first week after
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the end of the month. However, these figures are estimates taken

at the fifteenth of the month. Ccsiplete monthly figures are not

available until two months after the end of the month. Since this

is the case, vrtieat and cattle prices were awarded weights for

currency of 0.05, or half of the currency wei^t.



.^]pendlx B
Pnxsss Used in Adjusting the Kansas Indes of Leading Bcxxicniic

Indicators for the Long Run Tr^id in Real Kansas Personal Incxane

This appendix provides a detailed description of the process used

in adjusting the Kansas Index of leading Economic Indicators to the

long run trend in real Kansas personal inccine. This is done to

facilitate the use of the index for the purpose of forecasting the

level of future economic activity.

The first step in deriving the long nm trend in real Kansas

personal income is to cotpute that series' trend cycle. This is done

on the university's mainframe computer through the use of the Commerce

Department's X-11 seasonal adjustment program. Monthly data for the

trend cycle of real Kansas personal income is listed in table 3

following this appendix. The months between the first and second peciks

displayed in the series is called the initial cycle. Ihe first peak in

this trend cycle occurred in December 1973, the second peaik occurred in

July 1979. The average value of this series during this initial cycle

was $9216 million. The months enconpassing the most current peak to

peak cycle of the series is termed the terminal cycle. The first peak

of the terminal cycle for the trend cycle of real Kansas personal

income occurred in July 1979, the second peak of the terminal cycle

occurred in May 1981. Ihe average value of the trend cycle of real

Kansas personal income for this terminal cycle was $10,102 millicsi.

Next, the following compound interest formula is applied:
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T = ((C]yCi)Vin - 1) * 100 - -

vJaere:

T = long run trend in the series

Cl = average value of series in terminal cycle
Cj = average value of series in initial cycle
m = number of months frcm center of initial cycle to
center of terminal cycle.

For Kansas personal inccme, Cj^ and Cj are $10,102 million and

$9216 million as described above. The center of the initial cycle was

September 1976 and the center of the terminal cycle was June 1980. The

length of time between these two months (ie m) is 45 months, inlying

these numbers to the above ccarpound interest formula provides a long

run trend in real Kansas personal inccme of 0.204.

The same afproach is used to determine the long run trend in the

"raw" Kansas Index of Leading Econonic Indicators. "Raw" referring to

the index before it is adjiosted for a base year. The first peak of the

raw index's initicil cycle occurred in S^Jtember of 1973. The second

peak of the initial cycle occurred in June of 1979. The average value

of the raw index during this initicil cycle was 106.73. The first peak

of the raw index's terminal cycle occurred in June 1979. The second

peak occurred in October 1980. The average value of the raw index

during the terminal cycle was 106.92. The center of the initial cycle

of the raw index was July 1976 and the center of the raw index's

terminal cycle was February 1980. Therefore "m" in this case equals 43

months. Plugging these numbers into the conrpound interest formula

generates a long run trend for the raw Kansas Index of Leading Econcndc

Indicators equal to 0.004.

To make the long run trend in the Kansas Index of Leading Econonic
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Indicators equal to the long run trend in real Kansas Personal Inccme

the long run trend in the raw index is subtracted frcm the long run

trend in real Kansas personal incoane. This difference, 0.20, is added

to the average of the standardized, wei^ted percentage changes of •

components of the index for each month.



Table 3-2 Original, Non-Seasonally Adjusted Data

v^ieat cattle Stock New Hsng Initial M2 KS PI
(real) (real) Ave. Units Claims base 67 monthly

1.70 1.12 24.43 31.03 2266 12784 521.89 7238.01
2.70 1.10 25.89 33.13 692 10815 516.59 7218.61
3.70 1.09 27.39 32.60 1124 7639 514.67 7198.25
4.70 1.11 26.45 28.82 1030 8694 513.02 7207.18
5.70 1.06 26.18 25.63 704 6417 513.40 7228.46
6.70 1.02 25.54 23.53 990 7793 513.50 7243.34
7.70 1.03 25.07 25.33 825 11162 514.48 7265.07
8.70 1.09 24.37 26.71 449 7322 518.48 7299.12
9.70 1.20 24.32 28.38 500 7869 521.19 7308.09
10.70 1.19 24.71 27.53 640 6751 522.95 7285.92
11.70 1.22 23.35 28.66 807 7553 525.23 7276.23
12,70 1.19 23.06 30.69 826 11224 527.46 7254.41
1.71 1.19 24.33 32.74 735 18860 532.05 7308.72
2.71 1.16 26.51 33.73 584 8419 538.11 7356.78
3.71 1.15 26.08 35.00 1627 10242 543.66 7392.32
4.71 1.16 25.93 36.20 1476 7743 550.08 7453.13
5.71 1.17 25.90 35.00 1711 5550 553.97 7501.10
6.71 1.22 25.17 33.41 984 7370 555.47 7542.39
7.71 1.12 24.59 31.98 1202 9277 559.44 7545.16
8.71 1.11 26.24 33.07 1062 6583 563.06 7547.91
9.71 1.10 25.83 32.70 928 5226 568.33 7563.01
10.71 1.13 26.46 31.46 789 5557 572.22 7616.29
11.71 1.13 27.23 30.41 1423 7295 576.59 7669.39
12.71 1.15 27.25 33.22 760 9491 578.96 7703.49
1.72 1.13 28.80 34.01 969 12447 584.25 7759.47
2.72 1.11 29.33 34.47 1010 8325 588.05 7783.79
3.72 1.12 28.45 34.30 2502 5969 593.39 7833.06
4.72 1.15 28.51 33.15 1558 4590 596.78 7935.37
5.72 1.14 28.68 33.47 1621 4721 598.56 8030.74
6.72 1.07 29.71 32.08 898 5137 602 . 16 8132.00
7.72 1.09 29.91 32.03 1073 9913 607.49 8162.82
8.72 1.30 29.02 33.09 1335 6204 614.00 8212.94
9.72 1.52 30.03 32.47 1328 3660 618.78 8243.26
10.72 1.60 30.25 32.45 1162 4396 623.62 8349.39
11.72 1.62 29.16 34.65 1174 5580 627.82 8461.52
12.72 1.98 30.76 33.78 840 7548 632.44 8566.38
1.73 1.96 32.21 32.18 406 9988 637.20 8583.92
2.73 1.47 34.75 30.67 1050 5872 635.93 8567.91
3.73 1.53 35.98 30.27 1119 5190 630.74 8532.36
4.73 1.63 34.41 28.88 1165 4668 630.15 8577.91
5.73 1.58 33.71 28.12 1623 4265 631.63 8629.40
6.73 1.75 33.46 27.69 1488 4307 632.40 8673.72
7.73 1.79 34.55 29.30 635 9868 633.91 8810.10
8.73 3.00 35.89 28.81 864 5199 624.43 8806.81
9.73 3.24 33.64 31.10 881 3867 623.32 8933.58
10.73 2.96 31.65 31.91 1329 5467 621.08 9026.11
11.73 2.95 30.17 27.48 1390 5610 621.00 9123.79
12.73 3.29 28.00 28.13 652 13455 621.66 9226.71



Table 3-2 cx)ntinued

1.74 3.56 30.49 27.77 556 15193 619.61 9120.02
2.74 3.61 29.50 28.17 472 6825 615.05 8976.91
3.74 3.02 27.61 26.77 804 5317 612.51 8849.76
4.74 2.43 26.20 25.40 789 5762 610.98 8749.13
5.74 2.06 23.94 23.40 713 5469 605.84 8602.06
6.74 2.21 19.91 23.48 581 5003 602.31 8469.71
7.74 2.45 21.21 21.91 809 8504 600.20 8496.62
8.74 2.32 20.97 20.57 1470 5274 594.46 8477.65
9.74 2.36 18.18 18.49 479 4632 590.05 8464.73
10.74 2.68 16.80 21.95 750 6965 588.30 8477.56
11.74 2.59 15.71 21.54 478 8707 586.84 8490.17
12.74 2.54 15.45 21.49 509 19008 584.56 8513.51
1.75 2.27 14.38 23.70 314 18672 584.50 8473.20
2.75 2.17 14.42 24.46 482 13124 585.31 8411.79
3.75 1.94 14.26 25.35 797 11078 590.18 8377.69
4.75 1.91 16.27 26.82 1241 10400 593.57 8420.34
5,75 1.74 18.36 28.00 852 8101 599.12 8467.88
6.75 1.59 19.86 29.62 1237 9687 603.61 8483.19
7.75 1.93 17.80 28.09 1106 15514 604.56 8521.67
8.75 2.09 16.19 27.48 859 8498 607.92 8622.44
9.75 2.15 18.12 26.61 969 7998 610.27 8706.60
10.75 2.08 17.66 27.24 1117 8598 610.33 8699.68
11.75 1.85 17.90 26.41 957 7321 612.80 8692.83

12.75 1.78 19.03 26.05 1204 15585 615.21 8701.74

1.76 1.82 18.84 29.85 690 12246 620.28 8765.05
2.76 1.96 20.18 29.76 987 9424 627 . 05 8828.05
3.76 1.94 20.20 29.79 1749 9230 630.93 8890.75
4.76 1.85 21.57 29.16 1199 8873 635.14 8891.60

5.76 1.79 20.84 28.69 1497 7287 639.48 8876.67

6.76 1.82 19.98 30.90 1288 8691 638.62 8867.14

7.76 1.78 17.68 30.66 1381 15664 640.27 8863.63

8.76 1.55 18.61 30.39 1284 8359 645.03 8870.47

9.76 1.47 16.99 30.91 1410 7623 649.25 8882.39

10.76 1.32 17.65 30.32 1524 7961 655.40 8924.60

11.76 1.20 16.43 30.83 1309 9362 660.82 8976.79

12.76 1.20 16.68 32.83 1803 12246 667.58 9028.69

1.77 1.23 17.07 31.93 582 16176 671.48 9038.22

2.77 1.24 17.93 31.49 1145 9371 670.98 9006.78

3.77 1.16 18.23 31.03 2109 7690 673.01 9011.22

4.77 1.06 18.63 31.44 1587 7912 674.39 9007.05
5.77 0.93 18.65 30.45 1240 7035 676.47 9022.89

6.77 0.99 16.81 31.38 1328 8481 676.73 9028.60
7.77 1.00 18.12 30.56 1572 8359 679.74 9091.09

8.77 0.99 18.24 29.30 1426 7797 681.89 9158.03

9.77 1.03 17.97 28.98 1147 6406 684.62 9224.46

10.77 1.12 17.52 27.64 1560 6409 688.08 9370.37

11.77 1.19 17.86 28.77 1334 8086 689.27 9494.97

12.77 1.19 18.57 28.80 1223 10837 691.35 9628.69

1.78 1.18 19.64 30.41 607 15489 692.41 9555.20
2.78 1.20 21.57 26.54 782 10655 690.66 9477.53



Table 3-2 continued

3.78 1.22 22,53 27.65 1400 6805 689.41 9390.94
4.78 1.37 24.07 30.08 1543 5831 687.62 9461.44
5.78 1.28 25.63 30.72 1650 6124 685.93 9525.78
6.78 1.29 25.81 29.88 1514 7797 682.74 9579.11
7.78 1.28 25.68 29.58 1471 7603 682.21 9601.08
8.78 1.30 25.69 30.58 1243 10101 682 . 15 9637.34
9.78 1.32 27.21 28.98 1875 5485 683.59 9653.79
10.78 1.39 27.18 25.22 1082 6328 682.73 9769.21
11.78 1.39 26.47 25.42 1310 7942 682.67 9907.26
12.78 1.35 27.59 25.40 968 9342 684.52 10053.72
1.79 1.34 29.26 26.87 273 17364 681.53 10013.68
2.79 1.32 31.06 25.74 798 10152 676.92 9945.44
3.79 1.31 32.64 27.61 1299 7006 675.23 9897.66
4.79 1.32 32.91 27.76 1559 7573 673.95 9925.45
5.79 1.39 32.33 26.82 1797 6738 669.59 9943.33
6.79 1.60 29.42 28.31 1268 7904 668.65 9965.37
7.79 1.63 28.62 29.47 912 13747 667.20 9953.40
8.79 1.54 28.16 31.48 930 10979 664.77 9946.18
9.79 1.59 29.30 31.48 1164 5437 663 . 16 9934.65
10.79 1.59 26,95 28.87 1055 7728 659.76 9929.16
11.79 1.59 27.63 30.65 669 8956 654.99 9919.41
12.79 1.52 28.71 31.15 402 13381 651.37 9896.91
1.80 1.46 25.77 33.62 417 23691 646.31 9758.72
2.80 1.43 29.02 33.36 343 12507 643.19 9628.45
3.80 1.33 26.42 28.04 553 10081 636.57 9493.74
4.80 1.30 23.71 27.78 434 18879 627.67 9413.33
5.80 1.30 23.16 29.02 499 17346 625.52 9346.13
6.80 1.33 23.46 29.34 900 18788 626.90 9268.98
7.80 1.34 23.93 31.44 1534 15044 634.71 9375.57
8.80 1.38 24.03 35.58 876 16275 637.13 9428.76
9.80 1.43 23.63 33.24 2147 11117 636.91 9454.91
10.80 1.49 22.68 34.15 1895 11546 636.39 9491.93
11.80 1.50 21.53 38.58 837 9904 635.91 9524.59
12.80 1.43 21.76 36.89 549 15894 630.92 9560.37
1.81 1.42 21.73 34.55 570 16249 629.40 9666.92
2.81 1.38 21.84 33.46 661 13091 627.51 9749.49
3.81 1.32 20.56 34.19 1841 10464 629.69 9860.05
4.81 1.34 21.71 33.72 730 10404 633.40 9837.21
5.81 1.30 19.42 33.55 657 9703 630.63 9796.41
6.81 1.26 19.47 31.07 623 11122 628.68 9752.67
7.81 1.25 18.80 31.19 649 11457 625.95 9714.04
8.81 1.24 19.84 29.03 516 12549 626.98 9711.27
9.81 1.26 20.05 26.68 593 9942 624.63 9684.21
10.81 1.29 18.78 28,28 470 12082 628.37 9693.46
11.81 1.34 18.78 28,61 585 13184 632.63 9695.76
12.81 1.32 17.55 27.66 436 19333 636.87 9698.05
1,82 1.28 18.57 28.00 314 19078 641.49 9716.46
2.82 1.28 19.42 24.55 297 17075 640.65 9738.18
3.82 1.26 20.10 24.39 1058 17692 645.00 9801.13
4.82 1.26 20.00 25.47 604 19698 646.57 9854.97



Table 3-2 continued

5.82 1.25 20.73 24.46 752 18111 644 . 65 9853.13
6.82 1.14 19.85 24.25 692 20600 640.67 9827.60
7.82 1.10 19.04 23.10 1021 20190 641.48 9741.73
8.82 1.10 19.99 25.70 546 21290 646.38 9689.78
9.82 1.11 19.18 26.35 1211 17483 650.77 9641.32
10.82 1.08 19.08 29.46 1031 18518 654.10 9725.72
11.82 1.13 17.58 29.97 1077 19576 659.98 9853.09
12.82 1.16 18.22 30.16 506 24127 667.78 10004.79
1.83 1.16 18.91 31.60 526 26924 684.78 9887.87
2.83 1.19 20.47 32.68 558 20167 697 . 37 9791.50
3.83 1.21 21.02 33.79 1358 16835 702.62 9691.89
4.83 1.23 20.83 34.77 1539 17185 703.28 9711.68
5.83 1.16 20.03 35.66 1432 15357 704.98 9747.56
6.83 1.14 19.05 35.99 1257 14470 707.18 9802.75
7.83 1.08 17.78 34.12 1028 14113 708.45 9782.83

8.83 1.13 18.18 34.22 1166 17218 709.19 9769.56
9.83 1.15 17.13 28.52 1603 12007 709.81 9740.23

10.83 1.11 16.96 27.67 1037 12449 714.87 9872.33
11.83 1.11 16.63 27.96 1163 14527 717.95 10013 . 64

12.83 1.11 17.80 26.58 1047 20082 720.26 10157.83

1.84 1.10 18.18 27.18 770 20895 720.67 10170.71

2.84 1.07 20.10 23.92 961 11992 722.70 10193.41
3.84 1.09 21.03 22.85 1557 11531 724.83 10239.18

4.84 1.12 20.72 23.17 1375 12002 726.23 10156.41

5.84 1.11 19.42 21.58 1323 9775 728.61 10093.96

6.84 1.07 19.21 21.39 1527 9598 730.13 10028.64

7.84 1.05 20.20 21.13 1989 12381 730.67 10052.40

8.84 1.09 20.02 22.71 997 15020 732.20 10066.35

9.84 1.12 19.82 22.60 1398 8455 734.44 10073.77

10.84 1.10 19.36 22.73 960 14677 736.95 10171.48

11.84 1.09 19.69 22.40 1800 14176 744.78 10294.75

12.84 1.07 19.17 22.03 1445 17801 752.39 10411.41

1.85 1.07 20.68 24.32 565 25007 759.22 10430.77

2.85 1.05 20.71 25.04 447 14208 763.01 10427.01

3.85 1.07 19.90 24.85 1232 12630 762.05 10420.01

4.85 1.05 19.20 24.64 1150 10937 760.51 10424.35

5.85 0.97 19.01 25.30 1408 11704 763.15 10431.89

6.85 0.94 18.56 25.15 1311 11203 769.16 10445.86

7.85 0.91 17.93 25.71 1386 14994 773.30 10437.94

8.85 0.85 17.77 25.08 981 16266 777.62 10423.60

9.85 0.90 16.57 24.21 1067 10813 779.63 10399.69

10.85 0.91 18.06 24.03 2164 13970 780.00 10478.34

11.85 0.94 19.35 27.06 748 15237 781.20 10553.28
12.85 0.97 19.73 27.66 813 23829 783.90 10637.45

1.86 0.95 18.68 27.97 660 19950 784.01 10545.27

2.86 0.94 18.73 30.27 552 16473 788.52 10514.30
3.86 0.98 18.32 30.94 1340 14719 797.21 10502.45
4.86 0.99 19.05 31.74 1312 15721 806.61 10688.60
5.86 1.00 18.22 31.95 1733 14431 811.31 10818.88
6.86 0.73 17.06 31.41 1001 12349 813.54 10928.33



Table 3-2 continued
il

7.86 0.71 19.44 29.83 1582 18094 821.28 10911.48
8.86 0.72 19.31 30.46 1210 11818 827.27 10878.07
9.86 0.72 19.73 29.01 905 11708 828.68 10811.93
10.86 0.74 19.64 30.24 851 16775 835.31 10914.17
11.86 0.76 19.79 30.69 706 14342 839.00 11016.22
12.86 0.76 19.53 29.75 839 22788 846.03 11118.09
1.87 0.78 19.77 32.46 1170 24170 847.25 11020.41
2.87 0.79 20.52 33.87 673 13304 843.75 10946.77
3,87 0.81 20.91 33.67 917 13664 840.93 10867.22
4.87 0.80 21.74 31.88 1466 13700 840.36 10820.55
5.87 0.83 21.43 31.49 952 13932 838.62 10799.82
6.87 0.75 21.46 32.51 1096 11254 835.61 10766.54
7.87 0.72 21.15 32.53 958 12184 835.68 10745.70
8.87 0.73 20.97 34.39 770 9900 835.19 10687.38
9.87 0.77 21.33 33.73 1207 8928 834.67 10635.89
10.87 0.78 21.42 25.66 940 9854 838.20 10772.76
11.87 0.81 21.29 24.92 764 9839 836.35 10921.53
12.87 0.85 21.42 26.14 596 18578 836.29 11089.09
1.88 0.84 22.16 26.07 421 20109 842.64
2.88 0.91 23.01 28.03 582 12455 846.96 '

'

'

"

'

3.88 0.88 22.84 27.99 904 11211 848.84

4.88 0.85 22.75 28.02 916 9332 852.44



Table 3-3 Seasonally Adjusted Data

vtieat cattle stocks housing claims M2
base 67

1.70 1.07 24.30 29.90 2889.63 6995.7 521.89
2.70 1.11 24.67 31.55 1007.59 9436.6 516.59
3.70 1.13 26.24 31.18 782.56 8511.1 514.67
4.70 1.15 26.07 27.96 802.50 10460.6 513.02
5.70 1.14 26.06 25.77 529.61 9478.2 513.40
6.70 1.13 25.61 24.33 1183.96 9704.9 513.50
7.70 1.12 25.16 26.48 780.11 8524.5 514.48
8.70 1.11 24.50 27.16 500.44 8558.8 518.48
9.70 1.13 24.67 28.64 567.60 12657.7 521.19
10.70 1.11 25.06 28.46 694.68 8941.0 522.95
11.70 1.14 24.39 29.98 714.67 8227.3 525.23
12.70 1.10 23.91 30.03 1056.88 8313.3 527.46
1.71 1.13 24.20 31.59 958.20 10225.0 532.05
2.71 1.17 25.32 32.16 853.03 7431.1 538.11
3.71 1.19 25.02 33.51 1156.37 11445.6 543.66
4.71 1.20 25.53 35.19 1158.19 9294.7 550.08
5.71 1.27 25.78 35.25 1287.07 8047 .

3

553.97
6.71 1.36 25.24 34.41 1160.46 9274.2 555.47
7.71 1.21 24.63 33.25 1125.56 7071.2 559.44
8.71 1.13 26.23 33.68 1167.62 7811.8 563.06
9.71 1.04 26.18 32.99 1056.52 8483.6 568.33
10.71 1.05 26.90 32.45 811.92 7329.8 572.22
11.71 1.06 28.48 31.69 1267.65 8028.6 576.59
12.71 1.06 28.22 32.64 965.52 6841.9 578.96
1.72 1.06 28.77 32.90 1344.74 6711.9 584.25
2.72 1.12 28.16 33.05 1480.81 7503.5 588.05
3.72 1.16 27.39 33.00 1843.03 6665.9 593.39
4.72 1.20 28.00 32.34 1225.89 5542.3 596.78
5.72 1.25 28.47 33.61 1225.67 6745.9 598.56
6.72 1.21 29.74 32.71 1013.97 6559.7 602.16
7.72 1.16 29.81 32.99 1009.54 7504 .

3

607.49
8.72 1.31 28.74 33.74 1433.25 7522.6 614.00
9.72 1.44 30.35 32.88 1493.05 5934.6 618.78
10.72 1.48 30.94 33.35 1124.13 5752.9 623.62
11.72 1.52 30.58 36.02 1061.18 6255.5 627.82
12.72 1.83 31.77 33.33 1052.12 5212.9 632.44
1.73 1.84 32.44 31.22 605.60 5431.8 637.20
2.73 1.47 33.69 29.55 1523.10 5410.5 635.93
3.73 1.58 34.87 29.29 854.10 5815.7 630.74
4.73 1.71 33.57 28.36 932.99 5650.1 630.15
5.73 1.74 33.28 28.23 1267.14 5985.2 631.63
6.73 1.98 33.30 27.83 1599.71 5553.9 632.40
7.73 1.88 34.23 29.84 592.57 7440.3 633.91
8.73 3.01 35.31 29.42 899.94 6433.4 624.43
9.73 3.07 33.99 31.65 962.61 6198.8 623.32
10.73 2.73 32.55 32.76 1211.05 7093.3 621.08
11.73 2.80 31.87 28.48 1317.23 6375.2 621.00
12.73 3.07 28.94 27.89 778.63 9013.5 621.66

t t



Table 3-3 continued

1.74 3.35 31.04 27.00 918.53 8382.6 619.61
2.74 3.58 28.86 27.35 671.42 6429.8 615.05
3.74 3.10 26.82 26.10 632.47 5944.7 612.51
4.74 2.55 25.31 25.05 642.72 6914.7 610.98
5.74 2.29 23.39 23.46 580.17 7571.0 605.84
6.74 2.47 19.71 23.22 589.07 6372.4 602.31
I.IA 2.52 20.91 22.01 747.91 6491.7 600.20
8.74 2.32 20.52 20.99 1511.04 6603.7 594.46
9.74 2.25 18.38 18.87 508.71 7175.6 590.05

10.74 2.49 17.41 22.56 653.91 8949.5 588.30
11.74 2.50 16.71 22.29 468.55 10027.0 586.84
12.74 2.41 16.02 21.42 579.92 12616.4 584.56
1.75 2.16 14.78 23.08 558.19 10453.5 584.50
2.75 2.14 14.20 23.88 678.23 12396.8 585.31

3.75 1.97 13.87 24.98 641.22 12522.4 590.18
4.75 2.00 15.55 26.51 1037.84 12364.7 593.57
5.75 1.92 17.71 28.08 736.39 10972.7 599.12

6.75 1.73 19.52 28.95 1204.70 11833.1 603.61
7.75 1.95 17.53 27.96 988.99 12346.6 604.56
8.75 2.09 15.88 27.88 874 . 08 10514 .

5

607.92

9.75 2.07 18.37 27.06 971.59 11959.6 610.27
10.75 1.95 18.35 28.19 966.02 11002.2 610.33

11.75 1.80 19.16 27.24 975.61 8384.2 612.80
12.75 1.72 19.83 26.13 1311.29 10641.7 615.21

1.76 1.76 19.49 29.08 1313.76 6878.4 620.28

2.76 1.92 19.91 29.36 1394.10 8787 .

1

627.05

3.76 1.96 19.59 29.64 1434.44 10531.6 630.93

4.76 1.91 20.43 28.79 1006.91 10443.6 635.14
5.76 1.95 19.85 28.74 1367.76 9752.6 639.48
6.76 1.93 19.61 30.05 1205.83 10052.7 638.62

7.76 1.78 17.47 30.36 1227.51 13256.5 640.27

8.76 1.55 18.39 30.46 1304.22 9855.9 645.03

9.76 1.43 17.22 31.21 1308.43 10911.9 649.25

10.76 1.25 18.43 31.64 1329.72 10225.8 655.40

11.76 1.17 17.58 31.77 1343.53 10704.4 660.82

12.76 1.18 17.46 33.04 1962.20 8869.6 667 . 58

1.77 1.21 17.69 30.89 1124.53 9064.9 671.48

2.77 1.21 17.63 31.35 1630.96 8569.4 670.98
3.77 1.17 17.64 31.20 1745.89 8866.7 673.01
4.77 1.08 17.54 31.04 1389.35 9241.6 674.39
5.77 1.00 17.64 30.59 1187.81 9131.2 676.47

6.77 1.02 16.53 30.72 1228.84 9288.3 676.73

7.77 1.00 18.03 30.28 1380.60 7564.2 679.74

8.77 1.00 18.22 28.83 1450.88 8587.7 681.89
9.77 1.01 18.17 29.02 940.42 8922.9 684.62

10.77 1.07 18.27 28.99 1369.61 8276.1 688.08
11.77 1.16 19.09 29.49 1375.50 9202.0 689.27
12.77 1.18 19.47 28.83 1391.13 8449.5 691.35
1.78 1.17 20.29 29.34 1180.60 8732.9 692.41

2.78 1.18 21.11 26.75 1126.51 9571.6 690.66



Table 3-3 cx)ntinued

3.78 1.24 21.68 27.99 1169.57 7866.2 689.41
4.78 1.39 22.61 29.72 1405.92 6692.7 687.62
5.78 1.35 24.28 30.96 1636.73 7657.8 685.93
6.78 1.31 25.59 29.66 1393.22 8214.8 682.74
I.IS 1.29 25.76 29.31 1279.05 7293.6 682.21
8.78 1.31 25.82 29.69 1268.72 10436.4 682.15
9.78 1.30 27.33 28.98 1407.86 7510.4 683 . 59
10.78 1.34 28.34 26.38 940.44 8149.9 682.73
11.78 1.34 28.10 25.80 1320.31 9140.7 682 . 67
12.78 1.34 28.97 25.24 1184.25 7703.9 684.52
1.79 1.33 30.06 25.79 519.01 9927.0 681.53
2.79 1.31 30.25 26.20 1202.73 9100.1 676.92
3.79 1.33 31.30 28.16 1078.89 8063.3 675.23
4.79 1.32 30.96 27.41 1509.17 8489.7 673.95
5.79 1.45 30.83 27.09 1808.98 8048.8 669.59
6.79 1.63 29.37 28.54 1176.94 8105.4 668.65
7.79 1.65 28.96 29.31 758.78 13898.3 667.20
8.79 1.56 28.32 30.35 972.76 10921.6 664.77
9.79 1.58 29.30 31.56 812.62 7375.9 663 . 16
10.79 1.54 27.99 29.94 911.78 9771.5 659.76
11.79 1.53 29.18 30.72 658.89 10335.3 654.99
12.79 1.50 30.17 30.81 542 . 39 11287.0 651.37
1.80 1.45 26.37 32.36 782.22 14014.3 646.31
2.80 1.43 28.20 34.19 545.48 11264.3 643.19
3.80 1.36 25.21 28.59 454.67 11438.5 636.57
4.80 1.29 22.35 27.42 422.72 20547 .

5

627.67
5.80 1.34 22.24 29.25 503.03 20153.3 625.52
6.80 1.36 23.53 29.76 836.64 19296.8 626.90
7.80 1.37 24.42 31.35 1233.72 15734.6 634.71
8.80 1.40 24.08 34.34 933.95 15781.6 637.13
9.80 1.42 23.59 33.76 1470.20 14832.9 636.91
10.80 1.45 23.54 35.16 1654.27 14261.7 636.39
11.80 1.44 22.63 38.29 814.03 11401.0 635.91
12.80 1.40 22.83 36.42 788.45 13195.7 630.92
1.81 1.41 22.21 33.15 1045.49 10032.4 629.40
2.81 1.38 21.14 34.34 1106.00 12153.8 627.51
3.81 1.34 19.56 34.87 1479.09 11623.4 629.69
4.81 1.32 20.47 33.21 722.99 10992.0 633.40
5.81 1.33 18.79 33.75 651.18 11116.4 630.63
6.81 1.29 19.58 31.55 578.10 11662.1 628.68
7.81 1.29 19.24 31.24 491.10 12227.3 625.95
8.81 1.26 19.81 28.08 573.51 12058.5 626.98
9.81 1.25 20.12 27.49 406.58 13068.0 624.63
10.81 1.27 19.44 28.89 426.03 14334.6 628.37
11.81 1.30 19.72 28.30 567.69 14832.0 632.63
12.81 1.30 18.38 27.39 645.37 15614.0 636.87
1.82 1.27 18.96 27.01 575.39 12297.1 641.49
2.82 1.27 18.70 25.04 519.32 16326.0 640.65
3.82 1.26 19.10 24.69 831.70 19357.7 645.00
4.82 1.23 18.88 25.05 583.86 20453.8 646.57



Table 3-3 cxsntinued

5.82 1.27 20.20 24.44 711.93 20849.0 644.65
6.82 1.17 19.96 24.45 633.86 22539.1 640.67
7.82 1.15 19.51 23.12 745.06 21665.9 641.48
8.82 1.13 19.93 25.07 609.98 20291.2 646.38
9.82 1.11 19.37 27.61 880.99 22843.8 650.77

10.82 1.07 19.74 30.13 991.28 21235.7 654.10
11.82 1.11 18.40 29.65 1060.64 21251.2 659.98
12.82 1.14 19.02 30.07 725.23 18750.9 667.78
1.83 1.15 19.24 30.56 957.99 17854.4 684.78
2.83 1.18 19.62 32.97 1029.07 19858.0 697.37
3.83 1.19 20.01 34.00 1054.54 18356.1 702.62
4.83 1.19 19.74 34.04 1445.04 17834.0 703.28
5.83 1.16 19.64 35.33 1251.27 17930.5 704.98
6.83 1.17 19.14 35.99 1141.52 16651.7 707.18
7.83 1.14 18.15 34.23 722.83 15025.8 708.45
8.83 1.17 18.18 33.64 1315.25 16422.6 709.19
9.83 1.16 17.39 30.13 1251.55 15780.3 709.81
10.83 1.12 17.48 28.42 1066.01 13698.6 714.87
11.83 1.10 17.32 27.84 1182.41 15296.5 717.95
12.83 1.09 18.50 26.86 1447.77 15142.5 720.26
1.84 1.08 18.41 26.47 1388.05 13953.4 720.67
2.84 1.05 19.22 23.72 1813.49 12047 .

3

722.70
3.84 1.05 20.11 22.64 1244.88 12673.8 724.83
4.84 1.07 19.74 22.65 1189.62 12606.6 726.23
5.84 1.10 19.15 21.26 1075.62 11524.8 728.61
6.84 1.10 19.29 21.21 1354.98 11687.7 730.13
7.84 1.11 20.56 21.21 1413.19 13033.1 730.67
8.84 1.14 20.15 22.43 1105.08 14316.9 732.20
9.84 1.14 20.15 24.04 1177.61 11210.7 734.44
10.84 1.12 19.88 23.67 1036.35 15800.8 736.95
11.84 1.08 20.38 22.47 1938.82 14664.8 744.78
12.84 1.05 19.78 22.48 1901.32 13007.3 752.39
1.85 1.05 20.84 23.70 990.13 16552.1 759.22
2.85 1.03 19.81 24.43 836.47 14661.8 763.01
3.85 1.02 19.17 24.33 1025.45 14039.0 762.05
4.85 1.00 18.37 24.01 943.17 11613.2 760.51
5.85 0.96 18.88 24.90 1099.94 13807.2 763.15
6.85 0.96 18.68 24.86 1138.20 14236.6 769.16
7.85 0.97 18.13 25.91 980.78 15600.6 773.30
8.85 0.89 17.98 24.77 1083.06 15591.6 777.62
9.85 0.92 16.81 25.78 941.15 14466.3 779.63
10.85 0.93 18.42 25.17 2390.17 14636.3 780.00
11.85 0.94 19.91 27.36 855.51 15772.8 781.20
12.85 0.96 20.26 28.50 1040.17 17091.7 783.90
1.86 0.93 18.77 27.34 1134.30 13108.7 784 . 01
2.86 0.92 17.96 29.14 1007.59 17251.5 788.52
3.86 0.93 17.78 29.95 1162.65 16495.4 797.21
4.86 0.94 18.31 30.94 1025.50 16895.8 806.61
5.86 0.98 18.20 31.44 1329.57 16912.7 811.31
6.86 0.75 17.19 31.03 848.49 16049.4 813.54



Table 3-3 continued

7.86 0.76 19.60 30.06 1144.06 18648.6 821.28
8.86 0.76 19.62 30.13 1318.11 11428.9 827.27
9.86 0.74 19.93 30.98 825.23 15765.6 828.68
10.86 0.76 19.92 31.89 950.90 17404.8 835.31
11.86 0.76 20.26 31.12 831.18 14858.1 839.00
12.86 0.75 20.01 30.73 1047.05 16201.1 846.03
1.87 0.76 19.73 32.26 2015.70 15273.0 847.25
2.87 0.77 19.79 32.50 1199.38 14129.6 843.75
3.87 0.76 20.47 32.49 793.19 15377.6 840.93
4.87 0.76 20.80 31.06 1137.79 14802.5 840.36
5.87 0.81 21.45 30.89 723.89 16113.1 838.62
6.87 0.77 21.61 31.98 935.41 14623.3 835.61
7.87 0.77 21.29 32.47 707.36 12317.8 835.68
8.87 0.78 21.37 34.30 842.95 9835.8 835.19
9.87 0.80 21.57 35.44 1112.09 12355.7 834.67
10.87 0.80 21.74 26.81 1000.96 10671.8 838.20
11.87 0.81 21.60 25.38 931.14 10760.7 836.35
12.87 0.83 21.92 27.30 764.37 12775.9 836.29
1.88 0.81 22.16 26.23 737.24 12692.2 842.64
2.88 0.88 22.35 26.75 953.78 12869.1 846.96
3.88 0.82 22.47 26.77 795.84 12384.1 848.84
4.88 0.80 22.13 27.18 701.52 10582.0 852.44
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Table 3-4 Trend Cycles

wheat cattle stocks housing claims M2 KSPI
trend trend trend trend trend trend trend

1.70 1.09 24.98 29.91 938.35 8692.68 518.73 7231.21
2.70 1.11 25.31 29.27 877.81 8985.56 516.32 7228.55
3.70 1.13 25.57 28.54 827.74 9238.06 514.32 7228.94
4.70 1.14 25.74 27.80 775.72 9409.50 512.94 7231.54
5.70 1.14 25.76 27.13 731.53 9448.54 512.76 7239.73
6.70 1.13 25.60 26.76 695.48 9345.18 514 . 18 7258.66
7.70 1.12 25.31 26.79 670.32 9092.25 516.42 7282.92
8.70 1.12 24.96 27.25 665.80 8817.75 518.99 7298.97
9.70 1.12 24.67 27.95 683.66 8641.38 521.36 7300.74
10.70 1.12 24.48 28.75 723.67 8602.96 523.49 7290.86
11.70 1.12 24.39 29.59 785.65 8737.44 525.69 7280.69
12.70 1.12 24.43 30.51 862.79 8929.12 528.54 7284.98
1.71 1.13 24.60 31.57 939.89 9135.16 532.51 7314.06
2.71 1.16 24.83 32.65 1008.50 9263.21 537.54 7363.31
3.71 1.19 25.07 33.62 1063.69 9241.50 543.01 7417.05
4.71 1.23 25.28 34.30 1099.31 9054.48 548.23 7464.75
5.71 1.26 25.39 34.59 1118.51 8731.48 552.78 7500.84
6.71 1.25 25.47 34.47 1125.31 8389.23 556.78 7524.06
7.71 1.20 25.63 34.01 1127.15 8127.76 560.58 7542.58
8.71 1.13 25.99 33.41 1131.65 7935.42 564.62 7561.50
9.71 1.07 26.56 32.87 1141.25 7774.84 568.88 7584.14
10.71 1.04 27.21 32.55 1155.03 7656.19 572.87 7611.12
11.71 1.04 27.78 32.45 1175.93 7498.68 576.35 7642.31
12.71 1.06 28.11 32.49 1197.72 7289.16 579.72 7680.61
1.72 1.08 28.20 32.62 1224.89 7033.55 583.40 7728.34
2.72 1.12 28.19 32.77 1251.50 6770.32 587.42 7790.65
3.72 1.16 28.20 32.90 1275.11 6637.47 591.39 7869.34
4.72 1.20 28.31 32.97 1288.32 6648.01 595.06 7957.71
5.72 1.20 28.58 33.02 1290.27 6732.40 598.77 8045.12
6.72 1.21 28.97 33.07 1276.49 6833.98 603.15 8118.88
7.72 1.24 29.38 33.17 1248.70 6859.87 608.47 8175.94
8.72 1.31 29.75 33.31 1212.28 6765.32 614.18 8225.15
9.72 1.40 30.10 33.39 1170.14 6511.60 619.57 8277.18

10.72 1.48 30.53 33.28 1127.72 6144.44 624.34 8339.03
11.72 1.53 31.17 32.90 1088.79 5788.68 628.57 8408.82
12.72 1.54 31.95 32.22 1053.31 5560.85 631.86 8474.47
1.73 1.53 32.72 31.25 1022.24 5459.62 633.68 8524.57
2.73 1.54 33.29 30.19 998.70 5478.83 633.76 8557.48
3.73 1.57 33.65 29.26 982.51 5579.89 632.91 8582.40
4.73 1.66 33.87 28.64 977.87 5730.46 632.12 8615.82
5.73 1.81 34.00 28.48 985.10 5936.49 631.65 8667.63
6.73 2.04 34.07 28.69 997.76 6141.40 630.96 8737.76
7.73 2.29 34.07 29.08 1011.60 6300.25 629.40 8814.19
8.73 2.52 33.95 29.36 1017.86 6466.48 626.89 8890.00
9.73 2.67 33.67 29.42 1008.60 6659.74 624.42 8958.41
10.73 2.78 33.14 29.20 983.99 6840.74 622.77 9015.24
11.73 2.92 32.34 28.76 944.89 6946.54 621.76 9052.79
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Table 3-4 continued
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12.73 3.08 31.31 28.16 894.46 6997.24 620.41 9061.52
1.74 3.20 30.09 27.47 841.40 7008.03 618.30 9033.45
2.74 3.20 28.67 26.73 786.41 6977.63 615.45 8970.32
3.74 3.07 27.08 25.89 735.33 6883.76 612.13 8881.22
4.74 2.87 25.38 24.93 689.12 6748.47 608.87 8780.39
5.74 2.68 23.71 23.88 647.90 6612 . 29 605.80 8682.07
6.74 2.53 22.18 22.88 613.73 6523.65 602.53 8601.87
7.74 2.42 20.84 22.05 589.33 6666.20 598.96 8543 . 67

8.74 2.36 19.66 21.50 574.43 7098.20 595.41 8505.39
9.74 2.37 18.54 21.25 569.63 7834.20 592.06 8478.42
10.74 2.42 17.47 21.29 575.77 8841.60 588.98 8455.99
11.74 2.43 16.50 21.58 590.54 9986.20 586.37 8435.17
12.74 2.37 15.70 22.15 617.08 11009.10 584 . 64 8415.05
1.75 2.24 15.17 23.00 652.81 11704.70 584.18 8401.13
2.75 2.11 14.99 24.08 696.16 12075.40 585.57 8401.16
3.75 2.01 15.14 25.31 743.17 12157.70 588.82 8419.46
4.75 1.96 15.57 26.48 794.35 12067.30 593.12 8453.74
5.75 1.93 16.18 27.40 844.41 11964.90 597.60 8499.75
6.75 1.95 16.81 27.94 898.12 11834.30 601.87 8549.53
7.75 2.00 17.38 28.07 948.53 11640.60 605.57 8597.53
8.75 2.03 17.87 27.95 997.71 11363.30 608.45 8633.27
9.75 2.02 18.32 27.77 1046.11 11007.00 610.37 8652.68
10.75 1.94 18.73 27.75 1092.32 10535.70 611.64 8656.98
11.75 1.83 19.09 27.97 1135.96 10060.20 613.10 8661.01
12.75 1.78 19.42 28.33 1177.62 9718.60 615.78 8683.17
1.76 1.80 19.70 28.70 1212.52 9573.00 620.01 8733.44
2.76 1.87 19.91 28.97 1241.50 9613.00 625.11 8800.66
3.76 1.93 20.01 29.15 1263.42 9773.80 630.05 8865.48
4.76 1.97 19.94 29.28 1274.60 9989.50 634.00 8909.54
5.76 1.95 19.72 29.46 1282.66 10149.90 636.89 8928.59
6.76 1.88 19.38 29.72 1287.26 10294.40 639.36 8927.22
7.76 1.76 18.96 30.16 1297.30 10426.50 642.22 8917.75
8.76 1.59 18.52 30.70 1314.26 10476.40 645.83 8907.77
9.76 1.41 18.15 31.22 1338.25 10433.80 650.38 8902.76
10.76 1.27 17.89 31.60 1368.23 10252.40 655.68 8903.68
11.76 1.20 17.73 31.80 1398.87 9909.40 661.02 8912.97
12.76. 1.19 17.65 31.81 1426.64 9500.70 665.55 8932.69
1.77 1.20 17.60 31.68 1441.19 9175.10 668.83 8961.74
2.77 1.19 17.56 31.47 1447.13 8985.50 670.99 8995.00
3.77 1.15 17.56 31.24 1441.23 8908.80 672.67 9023.75
4.77 1.09 17.59 30.98 1425.85 8919.10 674.49 9046.75
5.77 1.04 17.66 30.67 1405.44 8909.40 676.65 9068.36
6.77 1.00 17.74 30.31 1379.43 8848.70 678.87 9095.79
7.77 0.99 17.85 29.91 1351.62 8740.00 680.99 9136.33
8.77 1.00 18.01 29.51 1324.96 8636.90 683.12 9195.91
9.77 1.03 18.24 29.25 1302.85 8605.50 685.19 9268.33
10.77 1.08 18.56 29.09 1290.91 8693.60 687.13 9343.34
11.77 1.13 18.98 28.99 1287.82 8811.80 688.69 9405.37
12.77 1.16 19.51 28.94 1293.73 8824.60 689.74 9446.89



Table 3-4 cxantinued

1.78 1.18 20.19 28.99 1303.72 8691.40 690.08 9465.87
2.78 1.20 21.03 29.10 1316.11 8430.80 689.84 9474.44
3.78 1.24 21.98 29.29 1325.58 8129.40 689.17 9490.91
4.78 1.28 22.98 29.57 1332.05 7841.60 688.10 9523.65
5.78 1.31 23.98 29.85 1333.36 7617.10 686.75 9568.30
6.78 1.32 24.95 29.94 1326.72 7540.30 685.41 9612.99
7.78 1.31 25.80 29.67 1314.10 7581.50 684.25 9646.14
8.78 1.31 26.55 29.02 1297.41 7731.40 683.36 9674.87
9.78 1.32 27.21 28.03 1281.43 7960.10 682.79 9708.52
10.78 1.33 27.85 27.02 1263.53 8218.80 682.45 9759.12
11.78 1.34 28.52 26.27 1250.51 8499.70 681.84 9820.48
12.78 1.33 29.25 25.91 1236.19 8742.40 680.64 9876.33
1.79 1.32 29.94 25.94 1225.34 8826.50 678.97 9914.20
2.79 1.33 30.48 26.29 1214.71 8704.40 676.99 9934.20
3.79 1.35 30.75 26.82 1199.48 8509.90 675.04 9948.20
4.79 1.40 30.71 27.41 1177.41 8411.70 673.54 9964.90
5.79 1.46 30.36 28.03 1137.88 8515.40 672.27 9983.70
6.79 1.51 29.83 28.69 1085.32 8802.10 670.73 10000.50
7.79 1.55 29.33 29.31 1016.06 9164.80 668.71 10004.90
8.79 1.57 28.95 29.91 936.09 9561.20 666.10 9994.30
9.79 1.57 28.67 30.47 845.58 9926.60 662.81 9968.20
10.79 1.55 28.43 30.88 754.69 10322.60 658.73 9925.40
11.79 1.53 28.08 31.05 670.28 10876.30 654.32 9865.00
12.79 1.49 27.56 31.01 604.16 11761.50 649.76 9787.30
1.80 1.45 26.84 30.76 567.96 13143.90 645.23 9697.20
2.80 1.42 26.05 30.33 565.22 14875.40 640.57 9600.90
3.80 1.38 25.31 29.89 596.11 16559.30 635.67 9507.00
4.80 1.36 24.72 29.66 655.78 17780.90 631.56 9431.20
5.80 1.35 24.33 29.84 737.38 18349.90 629.78 9389.90
6.80 1.36 24.10 30.53 833.27 18159.30 630.88 9389.50
7.80 1.38 23.96 31.67 933.04 17339.90 633.81 9421.20
8.80 1.40 23.83 32.99 1021.33 16108.90 636.64 9458.50
9.80 1.43 23.68 34.11 1091.50 14762.30 637.79 9484.80
10.80 1.44 23.41 34.88 1128.81 13616.00 636.63 9498.10
11.80 1.44 23.02 35.23 1131.69 12784.10 633.83 9516.60
12.80 1.42 22.52 35.20 1101.96 12193.00 630.54 9558.50
1.81 1.40 21.94 34.96 1042.58 11743.20 628.07 9628.90
2.81 1.37 21.32 34.64 961.12 11440.90 627.42 9712.10
3.81 1.35 20.68 34.25 867.90 11309.70 628.59 9780.40
4.81 1.33 20.13 33.65 774.85 11273.20 630.24 9813.50
5.81 1.31 19.75 32.80 690.67 11336.60 630.97 9814 . 10
6.81 1.30 19.58 31.74 620.62 11546.70 630.24 9794.90
7.81 1.28 19.57 30.59 566.95 11964.00 628.59 9774.90
8.81 1.27 19.62 29.55 531.80 12555.10 627.32 9756.80
9.81 1.27 19.62 28.78 513.24 13252.70 627.51 9737.60
10.81 1.27 19.54 28.21 510.75 13943.40 629.42 9710.70
11.81 1.28 19.34 27.71 521.30 14659.80 632.44 9680.40
12.81 1.29 19.09 27.17 541.49 15458.30 635.73 9664.70
1.82 1.28 18.92 26.51 567.23 16410.30 638.41 9678.70



Table 3-4 continued

2.82 1.27 18.88 25.79 595.60 17562 . 60 640.32 9723.00
3.82 1.25 19.01 25.08 626.15 18788.70 641.67 9783.30
4.82 1.23 19.23 24.58 654.56 19952.40 642.36 9833.50
5.82 1.21 19.47 24.40 683 . 67 20901.90 642 . 62 9851.20
6.82 1.18 19.66 24.55 710.97 21575.80 643 . 19 9835.20
7.82 1.15 19.74 25.07 740.50 21953.60 644.74 9803.30
8.82 1.13 19.70 25.88 773.05 21972.50 647.50 9778.80
9.82 1.11 19.56 26.87 812.48 21683.80 651.25 9774.70

10.82 1.11 19.41 28.02 856.34 21177.00 656.38 9792.90
11.82 1.12 19.31 29.20 904.81 20506.40 662.97 9817.50
12.82 1.13 19.32 30.35 954 . 11 19802.20 671.30 9824.10
1.83 1.15 19.44 31.49 1004.87 19190.30 680.63 9799.90
2.83 1.17 19.59 32.63 1051.13 18662.80 689.36 9755.40
3.83 1.18 19.70 33.75 1090.18 18214.10 696.28 9718.30
4.83 1.18 19.65 34.70 1123.20 17823.00 701.43 9715.60
5.83 1.17 19.41 35.17 1150.33 17342.20 705.21 9745.40
6.83 1.16 18.98 34.97 1176.37 16756.40 707.95 9790.40
7.83 1.16 18.45 34.06 1201.56 16177.50 710.10 9829.30
8.83 1.15 17.98 32.66 1225.96 15772.00 712.27 9858.40
9.83 1.14 17.67 31.03 1247.31 15494.30 714.59 9888.10
10.83 1.13 17.60 29.37 1265.17 15185.00 716.67 9928.20
11.83 1.11 17.78 27.85 1282.42 14804.10 718.15 9982.70
12.83 1.09 18.13 26.54 1298.16 14302.30 718.89 10043.90
1.84 1.07 18.53 25.36 1309.38 13663.40 719.34 10101.50
2.84 1.06 18.89 24.21 1316.40 12977.40 720.30 10140.10
3.84 1.06 19.17 23.11 1314.94 12422.70 722.25 10149.40
4.84 1.07 19.39 22.16 1307.75 12077.60 724.99 10133.90
5.84 1.09 19.57 21.61 1291.09 12031.50 727.86 10110.30
6.84 1.11 19.75 21.53 1268.66 12342.70 730.41 10097.90
7.84 1.12 19.94 21.77 1238.80 12824.50 732.47 10106.70
8.84 1.13 20.08 22.16 1202.40 13328.00 734.27 10134.90
9.84 1.13 20.16 22.56 1165.81 13795.60 736.69 10173.30
10.84 1.12 20.17 22.92 1130.20 14178.50 740.46 10213.60
11.84 1.09 20.10 23.20 1100.71 14400.30 745.61 10256.10
12.84 1.06 19.95 23.42 1073.51 14458.50 751.23 10302.30
1.85 1.05 19.77 23.64 1050.90 14395.30 756.05 10349.30
2.85 1.03 19.55 23.92 1032.01 14254.20 759.05 10388.60
3.85 1.01 19.28 24.26 1020.75 14123.00 760.58 10414.60
4.85 0.99 18.98 24.56 1015.07 14092.50 762.12 10428.60
5.85 0.97 18.69 24.75 1016.07 14206.30 764.92 10438.90
6.85 0.96 18.45 24.84 1018.94 14412.30 769.33 10453.50
7.85 0.95 18.29 24.98 1021.66 14728.50 774.33 10472.80
8.85 0.94 18.24 25.26 1027.16 15108.20 778.47 10492.00
9.85 0.94 18.28 25.68 1032.23 15448.20 780.95 10504.80
10.85 0.93 18.36 26.24 1041.28 15743 . 00 781.73 10507.70
11.85 0.94 18.43 26.92 1049.27 16012.20 781.57 10499.30
12.85 0.94 18.44 27.72 1059.97 16283.10 781.65 10488.50
1.86 0.93 18.34 28.58 1070.06 16501.40 783.71 10491.50
2.86 0.93 18.21 29.41 1077.24 16652.70 788.73 10528.10



Table 3-4 COntinued

3.86 0.91 18.14 30.07 1082.35 16721.20 795.94 10602.40
4.86 0.90 18.22 30.50 1079.30 16699.80 803.77 10702 . 00

5.86 0.87 18.45 30.70 1072.50 16690.20 810.97 10803 . 10

6.86 0.83 18.82 30.73 1056.06 16717.40 816.93 10879.80
7.86 0.80 19.24 30.65 1040.26 16750.50 822.13 10922.30
8.86 0.77 19.62 30.57 1022.70 16763.20 827.02 10938.60
9.86 0.76 19.87 30.66 1006.27 16686.80 831.74 10943.70
10.86 0.75 19.97 30.96 992.78 16452.90 836.21 10950.20
11.86 0.75 19.98 31.38 979.12 16059.60 840.14 10959.60
12.86 0.76 19.96 31.73 968.10 15617.00 842.92 10965.60
1.87 0.76 20.03 31.90 956.83 15298.70 843.79 10955.60
2.87 0.76 20.22 31.91 948.90 15171.90 842.95 10927.20
3.87 0.76 20.50 31.85 940.18 15095.10 841.36 10887.30
4.87 0.76 20.83 31.82 934.16 14970.70 839.76 10843.10
5.87 0.77 21.12 31.86 924.12 14630.90 838.56 10802.40
6.87 0.77 21.34 31.90 915.36 13945.80 837.55 10769.00
7.87 0.78 21.44 31.87 905.57 13038.10 836.61 10747.20
8.87 0.78 21.48 31.57 895.25 12132.90 835.97 10743.10
9.87 0.79 21.52 30.89 887.15 11512.70 835.79 10767.70
10.87 0.81 21.60 29.88 882.53 11364.40 836.03 10813.60
11.87 0.82 21.76 28.76 877.48 11614.50 836.90 10868.40
12.87 0.82 21.97 27.76 869.90 12027.00 838.96 10927.10
1.88 0.82 22.17 27.01 860.92 12405.80 841.95
2.88 0.82 22.37 26.42 856.95 12729.50 845.36
3.88 0.81 22.55 26.03 839.17 12945.00 848.93



Table 4-3 Index With Standardized, Wei^ted Ccnponents

v^ieat cattle stcxdcs hcxasing claims M2 Index
szd szd szd szd szd inv szd base 82

1.70 71.03
2.70 0.82 0.28 1.11 -3.22 -1.89 -1.94 70.60
3.70 0.26 1.15 -0.25 -0.84 0.66 -0.71 70.78
4.70 0.39 -0.13 -2.25 0.08 -1.31 -0.61 70.47
5.70 -0.19 -0.01 -1.69 -1.37 0.63 0.14 70.32
6.70 -0.08 -0.33 -1.18 2.55 -0.15 0.04 70.56
7.70 -0.28 -0.33 1.74 -1.37 0.82 0.36 70.81
8.70 -0.22 -0.50 0.53 -1.46 -0.03 1.47 70.93
9.70 0.45 0.13 1.10 0.42 -2.46 0.99 71.15
10.70 -0.38 0.29 -0.13 0.67 2.19 0.64 71.68
11.70 0.55 -0.51 1.07 0.09 0.53 0.83 72.13
12.70 -0.77 -0.37 0.04 1.29 -0.07 0.80 72.39
1.71 0.51 0.22 1.05 -0.33 -1.31 1.65 72.75
2.71 0.85 0.84 0.37 -0.39 2.01 2.15 73.61
3.71 0.26 -0.22 0.85 1.01 -2.70 1.95 73.89
4.71 0.30 0.38 1.01 0.01 1.32 2.23 74.69
5.71 1.01 0.18 0.03 0.35 0.91 1.34 75.32
6.71 1.56 -0.40 -0.50 -0.35 -0.90 0.51 75.46
7.71 -2.54 -0.46 -0.71 -0.10 1.71 1.35 75.52
8.71 -1.43 1.18 0.27 0.12 -0.63 1.23 75.76
9.71 -1.66 -0.04 -0.43 -0.33 -0.52 1.77 75.76
10.71 0.22 0.51 -0.34 -0.87 0.93 1.30 76.13
11.71 0.13 1.06 -0.49 1.46 -0.58 1.44 76.67
12.71 0.07 -0.17 0.61 -0.90 1.01 0.78 77.01
1.72 -0.01 0.36 0.16 1.09 0.12 1.73 77.61
2.72 1.14 -0.40 0.10 0.32 -0.71 1.23 77.98
3.72 0.69 -0.52 -0.03 0.73 0.75 1.72 78.57
4.72 0.77 0.41 -0.42 -1.34 1.17 1.08 78.95
5.72 0.78 0.31 0.80 0.00 -1.25 0.56 79.27
6.72 -0.70 0.81 -0.56 -0.63 0.18 1.14 79.46
7.72 -0.81 0.05 0.17 -0.01 -0.85 1.67 79.65
8.72 2.51 -0.69 0.47 1.16 -0.02 2.03 80.53
9.72 1.90 1.02 -0.53 0.14 1.50 1.47 81.44
10.72 0.58 0.36 0.29 -0.94 0.20 1.48 81.87
11.72 0.61 -0.22 1.59 -0.19 -0.53 1.28 82.38
12.72 3.78 0.71 -1.60 -0.03 1.16 1.39 83.29
1.73 0.06 0.39 -1.36 -1.80 -0.26 1.42 83.25
2.73 -4.52 0.71 -1.13 2.87 0.02 -0.38 83.08
3.73 1.43 0.64 -0.18 -1.88 -0.46 -1.56 82.97
4.73 1.70 -0.71 -0.67 0.29 0.18 -0.18 83.22
5.73 0.36 -0.16 -0.10 1.01 -0.37 0.45 83.55
6.73 2.56 0.01 -0.30 0.77 0.48 0.23 84.24
7.73 -1.04 0.52 1.45 -3.06 -1.85 0.45 83.92
8.73 9.58 0.58 -0.30 1.37 0.92 -2.86 85.40
9.73 0.40 -0.71 1.51 0.22 0.24 -0.34 85.76
10.73 -2.40 -0.81 0.71 0.76 -0.86 -0.68 85.46
11.73 0.52 -0.39 -2.89 0.28 0.68 -0.02 85.37
12.73 1.89 -1.80 -0.43 -1.71 -2.18 0.20 84.97
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1.74 1.78 1.31 -0.67 0.55 0.46 -0.63 85.54
2.74 1.40 -1.36 0.27 -1.04 1.68 -1.40 85.64
3.74 -3.01 -1.37 -0.97 -0.20 0.50 -0.79 84.99
4.74 -3.97 -1.08 -0.85 0.05 -0.96 -0.47 84.13
5.74 -2.25 -1.48 -1.35 -0.34 -0.58 -1.60 83.23
6.74 1.52 -3.19 -0.21 0.05 1.09 -1.11 83.14
7.74 0.45 1.11 -1.11 0.79 -0.12 -0.67 83.37
8.74 -1.72 -0.36 -0.98 2.25 -0.11 -1.83 83.16
9.74 -0.65 -2.05 -2.20 -3.31 -0.53 -1.42 81.93
10.74 2.12 -1.02 3.69 0.83 -1.40 -0.56 82.60
11.74 0.05 -0.76 -0.25 -1.10 -0.72 -0.47 82.31
12.74 -0.70 -0.79 -0.82 0.71 -1.45 -0.74 81.96
1.75 -2.26 -1.51 1.54 -0.13 1.19 -0.02 81.96
2.75 -0.26 -0.74 0.71 0.65 -1.08 0.26 82.06

. 3.75 -1.64 -0.43 0.93 -0.19 -0.06 1.58 82.25
4.75 0.27 2.13 1.23 1.58 0.08 1.09 83.29
5.75 -0.80 2.43 1.18 -1.13 0.76 1.77 84.05
6.75 -2.13 1.82 0.63 1.61 -0.48 1.42 84.62
7.75 2.47 -2.01 -0.72 -0.66 -0.27 0.30 84.66
8.75 1.41 -1.84 -0.06 -0.41 1.02 1.05 85.00
9.75 -0.22 2.71 -0.62 0.35 -0.82 0.73 85.47
10.75 -1.21 -0.01 0.84 -0.02 0.53 0.02 85.66
11.75 -1.69 0.80 -0.71 0.03 1.72 0.77 85.97
12.75 -0.90 0.65 -0.86 0.98 -1.51 0.75 86.01
1.76 0.51 -0.33 2.21 0.01 2.73 1.56 87.15
2.76 1.74 0.40 0.20 0.20 -1.55 2.06 87.77
3.76 0.46 -0.30 0.19 0.10 -1.15 1.17 88.01
4.76 -0.52 0.78 -0.60 -1.17 0.05 1.26 88.16
5.76 0.41 -0.54 -0.04 1.01 0.44 1.29 88.72
6.76 -0.28 -0.23 0.92 -0.42 -0.19 -0.25 88.83
7.76 -1.59 -2.15 0.22 0.06 -1.75 0.49 88.31
8.76 -2.87 0.96 0.07 0.20 1.87 1.41 88.73
9.76 -1.70 -1.23 0.50 0.01 -0.65 1.24 88.64
10.76 -2.72 1.27 0.28 0.05 0.41 1.79 88.98
11.76 -1.40 -0.88 0.08 0.03 -0.29 1.57 89.02
12.76 0.15 -0.14 0.81 1.25 1.19 1.94 89.98
1.77 0.59 0.25 -1.39 -1.81 -0.14 1.10 89.95
2.77 0.03 -0.06 0.31 1.23 0.36 -0.14 90.39
3.77 -0.74 0.01 -0.10 0.23 -0.22 0.57 90.53
4.77 -1.60 -0.10 -0.11 -0.76 -0.26 0.39 90.34
5.77 -1.76 0.11 -0.31 -0.52 0.08 0.59 90.25
6.77 0.55 -1.22 0.09 0.11 -0.11 0.07 90.35
7.77 -0.41 1.62 -0.30 0.39 1.30 0.84 91.06
8.77 -0.13 0.20 -1.01 0.17 -0.81 0.60 91.09
9.77 0.29 -0.05 0.14 -1.42 -0.24 0.76 91.19
10.77 1.24 0.10 -0.03 1.24 0.48 0.96 91.98
11.77 1.57 0.82 0.36 0.01 -0.67 0.33 92.54
12.77 0.34 0.37 -0.47 0.04 0.54 0.57 92.94
1.78 -0.08 0.77 0.37 -0.55 -0.21 0.29 93.22
2.78 0.17 0.74 -1.92 -0.16 -0.58 -0.48 93.06
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3.78 0.93 0.50 0.94 0.13 1.24 -0.34 93.77
4.78 2.34 0.78 1.24 0.61 1.03 -0.49 94.83
5.78 -0.49 1.33 0.85 0.51 -0.86 -0.47 95.16
6.78 -0.59 0.98 -0.89 -0.54 -0.45 -0.88 94.97
7.78 -0.41 0.13 -0.25 -0.28 0.76 -0.15 95.13
8.78 0.38 0.04 0.27 -0.03 -2.25 -0.01 95.06
9.78 -0.17 1.06 -0.50 0.35 2.07 0.40 95.77
10.78 0.62 0.68 -1.94 -1.33 -0.52 -0.24 95.52
11.78 0.03 -0.16 -0.46 1.12 -0.73 -0.02 95.68
12.78 -0.14 0.57 -0.45 -0.36 1.08 0.51 96.06
1.79 -0.08 0.69 0.44 -2.60 -1.60 -0.83 95.62
2.79 -0.31 0.12 0.32 2.65 0.55 -1.29 96.14
3.79 0.35 0.63 1.50 -0.36 0.77 -0.48 96.72
4.79 -0.13 -0.20 -0.56 1.11 -0.33 -0.36 96.84
5.79 1.86 -0.08 -0.24 0.60 0.34 -1.23 97.23
6.79 2.39 -0.91 1.08 -1.41 -0.04 -0.27 97.56
7.79 0.33 -0.26 0.55 -1.44 -3.35 -0.41 97.02
8.79 -1.17 -0.42 0.72 0.82 1.53 -0.69 97.34
9.79 0.21 0.64 0.81 -0.60 2.46 -0.46 98.03
10.79 -0.52 -0.86 -1.08 0.38 -1.78 -0.98 97.44
11.79 -0.16 0.78 0.53 -1.07 -0.36 -1.38 97.37
12.79 -0.44 0.62 0.07 -0.65 -0.56 -1.05 97.23
1.80 -0.63 -2.51 1.01 1.21 -1.37 -1.48 96.82
2.80 -0.37 1.26 1.14 -1.19 1.38 -0.92 97.22
3.80 -1.03 -2.09 -3.69 -0.61 -0.10 -1.96 95.89
4.80 -0.96 -2.25 -0.86 -0.24 -3.62 -2.68 94.40
5.80 0.77 -0.09 1.34 0.58 0.12 -0.65 94.91
6.80 0.23 1.05 0.36 1.66 0.28 0.42 95.74
7.80 0.23 0.69 1.08 1.28 1.29 2.35 97.04
8.80 0.42 -0.26 1.88 -0.92 -0.02 0.72 97.53
9.80 0.29 -0.39 -0.35 1.49 0.39 -0.07 97.95
10.80 0.41 -0.04 0.84 0.39 0.25 -0.15 98.43
11.80 -0.12 -0.73 1.76 -2.27 1.42 -0.14 98.61
12.80 -0.57 0.16 -1.03 -0.11 -0.93 -1.50 98.15
1.81 0.11 -0.51 -1.95 0.93 1.73 -0.46 98.33
2.81 -0.52 -0.92 0.73 0.19 -1.22 -0.57 98.15
3.81 -0.57 -1.45 0.32 0.96 0.28 0.66 98.37
4.81 -0.24 0.85 -1.01 -2.29 0.36 1.12 98.37
5.81 0.08 -1.60 0.34 -0.35 -0.07 -0.83 98.17
6.81 -0.58 0.76 -1.39 -0.40 -0.30 -0.59 97.96
7.81 0.06 -0.32 -0.20 -0.54 -0.30 -0.83 97.80
8.81 -0.50 0.54 -2.21 0.52 0.09 0.31 97.79
9.81 -0.14 0.30 -0.44 -1.14 -0.51 -0.71 97.56
10.81 0.21 -0.64 1.03 0.16 -0.59 1.13 97.97
11.81 0.52 0.26 -0.43 0.95 -0.22 1.29 98.55
12.81 -0.05 -1.31 -0.68 0.43 -0.33 1.27 98.64
1.82 -0.45 0.58 -0.29 -0.38 1.51 1.37 99.22
2.82 0.05 -0.25 -1.56 -0.34 -1.79 -0.25 98.74
3.82 -0.19 0.39 -0.29 1.54 -1.08 1.29 99.21
4.82 -0.49 -0.21 0.30 -1.17 -0.35 0.46 99.17
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5.82 0.57 1.25 -0.51 0.66 -0.12 -0.56 99.58
6.82 -1.63 -0.22 0.00 -0.39 -0.50 -1.18 99.13
7.82 -0.37 -0.43 -1.16 0.54 0.25 0.24 99.18
8.82 -0.41 0.40 1.67 -0.66 0.42 1.45 99.85
9.82 -0.27 -0.53 1.99 1.21 -0.75 1.29 100.54
10.82 -0.69 0.35 1.81 0.39 0.46 0.97 101.30
11.82 0.62 -1.32 -0.33 0.23 0.00 1.70 101.65
12.82 0.60 0.63 0.29 -1.25 0.79 2.23 102.41
1.83 0.13 0.21 0.34 0.92 0.31 4.78 103.77
2.83 0.55 0.37 1.57 0.24 -0.68 3.46 104.94
3.83 0.18 0.37 0.63 0.08 0.50 1.43 105.71
4.83 -0,01 -0.25 0.03 1.04 0.18 0.18 106.13

5.83 -0.48 -0.10 0.77 -0.48 -0.03 0.46 106.36
6.83 0.15 -0.49 0.39 -0.31 0.47 0.59 106.72

7.83 -0.53 -0.99 -1.04 -1.50 0.65 0.34 106.39

8.83 0.46 0.03 -0.36 1.94 -0.56 0.20 106.91

9.83 -0.08 -0.83 -2.28 -0.17 0.25 0.17 106.60
10.83 -0.81 0.10 -1.21 -0.53 0.90 1.35 106.77

11.83 -0,34 -0.17 -0.42 0.35 -0.70 0.82 106.90
12.83 -0.11 1.23 -0.75 0.67 0.06 0.61 107.43
1.84 -0,16 -0.10 -0.30 -0.14 0.52 0.11 107.63

2.84 -0.57 0.81 -2.27 0.89 0.93 0.53 107.90
3.84 -0.05 0.85 -0.96 -1.24 -0.32 0.56 107.91
4,84 0.38 -0.35 0.01 -0.15 0.03 0.37 108.18
5.84 0.57 -0.57 -1.31 -0.34 0.57 0.62 108.31
6.84 -0.08 0.14 -0.05 0.77 -0.09 0.40 108.72

7.84 0.32 1.20 0.00 0.14 -0,69 0.14 109.14

8.84 0.40 -0.38 1.15 -0.82 -0.60 0.40 109.39

9.84 0.10 0.00 1.43 0.21 1.55 0.58 110.32

10.84 -0.44 -0.26 -0.32 -0.43 -2.16 0.65 110.00
11.84 -0.61 0.46 -1.08 2.02 0.47 2.01 110.82

12.84 -0.62 -0.55 0.02 -0.07 0.76 1.93 111.31
1.85 -0.05 0.97 1.09 -2.10 -1.53 1.72 111.56
2,85 -0.39 -0.94 0.63 -0.56 0.77 0.95 111.86
3.85 -0.23 -0.61 -0.08 0.68 0.28 -0.24 112.05
4.85 -0.43 -0.80 -0.28 -0.28 1.20 -0.38 112.09

5.85 -0.91 0,51 0.76 0.51 -1.10 0.66 112.40
6,85 0.17 -0.19 -0.03 0.11 -0.19 1.49 112.88
7.85 0.15 -0,56 0.85 -0.50 -0.58 1.02 113.17
8.85 -1.68 -0.16 -0.93 0.33 0.00 1.06 113.14
9.85 0.69 -1.26 0.82 -0.47 0.48 0.49 113.51
10.85 0.09 1.71 -0.50 2.90 -0.07 0.09 114.54
11.85 0.23 1.45 1.73 -3.15 -0.48 0.29 114.78

12.85 0.39 0,32 0.84 0.65 -0.51 0.66 115.46
1.86 -0.59 -1.42 -0.85 0.29 1.68 0.03 115.53
2.86 -0.23 -0.83 1.31 -0.39 -1.74 1.09 115.61
3.86 0.15 -0.19 0.57 0.48 0.28 2.08 116.49
4.86 0.28 0.55 0.67 -0.42 -0.15 2.23 117.34
5.86 0.90 -0.12 0.33 0.86 -0.01 1.10 118.18
6.86 -5.55 -1.06 -0.27 -1.47 0.33 0.52 116.94
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7.86 0.29 2.45 -0.66 0.99 -0.95 1.80 117.95
8.86 0.12 0.01 0.05 0.47 3.05 1.38 119.19

9.86 -0.52 0.30 0.57 -1.53 -2.03 0.32 118.86
10.86 0.35 -0.01 0.59 0.47 -0.63 1.51 119.55
11.86 0.03 0.32 -0.50 -0.45 1.00 0.84 120.04
12.86 -0.26 -0.23 -0.26 0.77 -0.55 1.59 120.49

1.87 0.23 -0.27 1.00 2.11 0.37 0.27 121.48

2.87 0.36 0.06 0.15 -1.69 0.49 -0.79 121.44

3.87 -0.25 0.63 -0.01 -1.36 -0.54 -0.64 121.24

4.87 -0.12 0.30 -0.93 1.19 0.24 -0.13 121.60
5.87 1.46 0.58 -0.11 -1.48 -0.54 -0.39 121.74

6.87 -1.09 0.14 0.72 0.85 0.62 -0.68 122.10
7.87 -0.03 -0.28 0.31 -0.93 1.09 0.02 122.38

8.87 0.24 0.07 1.13 0.58 1.42 -0.11 123.31

9.87 0.55 0.17 0.68 0.92 -1.44 -0.12 123.72

10.87 -0.01 0.15 -5.73 -0.35 0.93 0.80 123 . 09

11.87 0.25 -0.12 -1.13 -0.24 -0.05 -0.42 122.99
12.87 0.61 0.27 1.51 -0.66 -1.09 -0.01 123.37

1.88 -0.35 0.20 -0.83 -0.12 0.04 1.44 123.69
2.88 1.46 0.16 0.41 0.85 -0.09 0.97 124.72

3.88 -1.46 0.10 0.02 -0.60 0.24 0.42 124.70

4.88 -0.51 -0.28 0.32 -0.42 1.00 0.80 125.14

..^•-
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Table 4-4 Corrparative Indexes

Index Index Index Index Index Index Index
base 82 nonag no stocks no hsng no claims no M2 no wei^t

1.70 71.03 69.10 70.05 69.87 69.53 76.48 71.18
2.70 70.60 68.22 69.36 69.79 69.26 76.19 70.65
3.70 70.78 68.16 69.57 70.08 69.35 76.49 70.88
4.70 70.47 67.60 69.49 69.68 69.14 76.15 70.46
5.70 70.32 67.35 69.52 69.66 68.85 75.90 70.23
6.70 70,56 67.70 69.94 69.56 69.12 76.18 70.48
7.70 70.81 68.10 69.97 70.02 69.28 76.42 70.75
8.70 70.93 68.32 70.01 70.34 69.39 76.32 70.82
9.70 71.15 68.47 70.09 70.51 69.96 76.42 71.04
10.70 71.68 69.19 70.71 71.02 70.25 76.97 71.67
11.70 72.13 69.76 71.06 71.52 70.68 77.40 72.17
12.70 72.39 70.26 71.33 71.61 70.96 77.57 72.43
1.71 72.75 70.59 71.58 72.06 71.55 77.75 72.82
2.71 73.61 71.47 72.51 73.10 72.24 78.48 73.85
3.71 73.89 71.81 72.70 73.27 72.94 78.51 74.13
4.71 74.69 72.78 73.46 74.19 73.67 79.14 75.07
5.71 75.32 73.41 74.17 74.86 74.25 79.70 75.80
6.71 75.46 73.33 74.38 75.05 74.52 79.76 75.92
7.71 75.52 73.89 74.53 75.10 74.30 79.59 75.91
8.71 75.76 74.22 74.75 75.34 74.65 79.67 76.20
9.71 75.76 74.46 74.78 75.36 74.70 79.35 76.12
10.71 76.13 74.80 75.24 75.91 74.97 79.58 76.54
11.71 76.67 75.29 75.92 76.30 75.67 80.00 77.19
12.71 77.01 75.73 76.20 76.81 75.88 80.26 77.55
1.72 77.61 76.47 76.85 77.32 76.54 80.70 78.25
2.72 77.98 76.80 77.25 77.69 77.06 80.93 78.64
3.72 78.57 77.57 77.93 78.25 77.61 81.35 79.29

4.72 78.95 77.82 78.41 78.88 77.85 81.61 79.72
5.72 79.27 78.00 78.64 79.23 78.39 81.88 80.08
6.72 79.46 78.18 78.92 79.53 78.55 81.90 80.29
7.72 79.65 78.53 79.08 79.73 78.88 81.83 80.45
8.72 80.53 79.40 80.04 80.58 79.91 82.55 81.47
9.72 81.44 80.08 81.17 81.61 80.71 83.39 82.58
10.72 81.87 80.44 81.61 82.25 81.16 83.64 83.07
11.72 82.38 81.04 81.93 82.87 81.82 84.02 83.64
12.72 83.29 81.39 83.25 83.94 82.69 84.86 84.75
1.73 83.25 81.15 83.39 84.15 82.64 84.53 84.63
2.73 83.08 81.59 83.34 83.43 82.40 84.36 84.41
3.73 82.97 80.92 83.20 83.58 82.31 84.45 84.28
4.73 83.22 81.01 83.58 83.80 82.55 84.75 84.53
5.73 83.55 81.38 83.96 84.00 82.97 85.05 84.89
6.73 84.24 81.78 84.82 84.67 83.69 85.82 85.73
7.73 83.92 81.33 84.15 84.76 83.57 85.31 85.28
8.73 85.40 81.32 85.95 86.28 85.15 87.59 87.20
9.73 85.76 81.81 86.09 86.65 85.51 88.05 87.59

10.73 85.46 81.96 85.57 86.12 85.27 87.77 87.16
11.73 85.37 81.73 85.93 85.93 85.01 87.63 86.98
12.73 84.97 81.05 85.48 85.70 84.86 87.07 86.34
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1.74 85.54 81.16 86.25 86.26 85.43 87.84 87.08
2.74 85.64 81.22 86.30 86.54 85.24 88.18 87.15
3.74 84.99 81.08 85.63 85.74 84.34 87.47 86.24
4.74 84.13 80.79 84.71 84.66 83.44 86.46 85.07
5.74 83.23 80.18 83.82 83.61 82.44 85.60 83.88
6.74 83.14 80.30 83.71 83.45 82.12 85.65 83.62
7.74 83.37 80.24 84.15 83.57 82.38 86.01 83.93
8.74 83.16 80.27 84.02 82.90 82.11 86.03 83.64
9.74 81.93 78.94 82.86 81.94 80.71 84.71 82.00

10.74 82.60 79.61 83.02 82.57 81.69 85.60 82.77
11.74 82.31 79.26 82.69 82.38 81.44 85.29 82.35
12.74 81.96 78.96 82.36 81.80 81.22 84.94 81.85
1.75 81.96 79.63 82.08 81.79 81.00 84.91 81.76
2.75 82.06 79.90 82.05 81.77 81.26 84.96 81.81
3.75 82.25 80.51 82.09 82.00 81.47 84.89 81.96
4.75 83.29 81.48 83.10 82.95 82.66 85.96 83.29
5.75 84.05 82.17 83.78 84.01 83.40 86.56 84.25
6.75 84.62 82.99 84.32 84.39 84.13 86.98 84.97
7.75 84.66 82.88 84.46 84.52 84.19 86.95 84.89
8.75 85.00 83.38 84.84 84.96 84.39 87.14 85.17
9.75 85.47 83.47 85.48 85.43 85.06 87.56 85.81
10.75 85.66 83.93 85.53 85.63 85.16 87.76 86.01
11.75 85.97 84.48 85.98 85.96 85.20 87.97 86.37
12.75 86.01 84.51 86.15 85.81 85.47 87.85 86.39
1.76 87.15 86.07 87.10 87.14 86.33 88.94 87.74
2.76 87.77 86.44 87.77 87.81 87.30 89.29 88.44
3.76 88.01 86.68 87.99 88.05 87.76 89.35 88.67
4.76 88.16 86.75 88.24 88.40 87.89 89.27 88.81
5.76 88.72 87.52 88.88 88.86 88.44 89.67 89.42
6.76 88.83 87.70 88.82 89.03 88.58 89.82 89.51
7.76 88.31 87.66 88.12 88.36 88.23 89.06 88.71
8.76 88.73 88.62 88.57 88.79 88.36 89.28 89.21
9.76 88.64 89.05 88.34 88.64 88.33 88.92 88.97
10.76 88.98 89.79 88.66 89.00 88.63 88.97 89.36
11.76 89.02 90.29 88.66 89.02 88.70 88.71 89.31
12.76 89.98 91.65 89.62 89.90 89.59 89.47 90.42
1.77 89.95 91.32 89.80 90.16 89.54 89.20 90.31
2.77 90.39 91.90 90.24 90.43 89.97 89.71 90.82
3.77 90.53 92.20 90.39 90.52 90.14 89.75 90.94
4.77 90.34 92.21 90.15 90.40 89.93 89.42 90.65
5.77 90.25 92.36 90.06 90.34 89.77 89.17 90.48
6.77 90.35 92.58 90.13 90.41 89.88 89.24 90.51
7.77 91.06 93.29 90.99 91.15 90.44 89.89 91.40
8.77 91.09 93.23 91.18 91.12 90.59 89.78 91.38
9.77 91.19 93.24 91.24 91.47 90.72 89.73 91.44
10.77 91.98 94.04 92.16 92.16 91.54 90.46 92.37
11.77 92.54 94.24 92.72 92.79 92.30 91.02 93.05
12.77 92.94 94.59 93.26 93.22 92.64 91.35 93.51
1.78 93.22 94.75 93.48 93.62 92.97 91.59 93.84
2.78 93.06 94.20 93.61 93.43 92.86 91.45 93.63



Table 4-4 CXDntinued

3.78 93.77 94.85 94.26 94.23 93.44 92.32 94.52

4.78 94.83 95.61 95.26 95.34 94.47 93.62 95.85

5.78 95.16 95.81 95.46 95.60 94.99 94.06 96.29
6.78 94.97 95.34 95.36 95.45 94.81 93.97 96.07

7.78 95.13 95.55 95.56 95.65 94.82 94.15 96.23

8.78 95.06 95.26 95.40 95.54 95.13 94.04 96.10

9.78 95.77 96.01 96.30 96.28 95.54 94.76 96.98
10.78 95.52 95.23 96.34 96.20 95.31 94.47 96.65

11.78 95.68 95.40 96.58 96.14 95.60 94.63 96.79

12.78 96.06 95.78 97.10 96.64 95.82 94.95 97.25

1.79 95.62 94.88 96.43 96.56 95.55 94.54 96.68

2.79 96.14 95.60 96.96 96.64 96.03 95.37 97.33

3.79 96.72 96.13 97.33 97.37 96.54 96.11 98.06

4.79 96.84 96.29 97.55 97.26 96.70 96.28 98.16

5.79 97.23 96.36 98.03 97.58 97.07 96.95 98.64

6.79 97.56 96.40 98.18 98.22 97.44 97.36 98.98

7.79 97.02 95.47 97.37 97.80 97.40 96.75 98.22

8.79 97.34 96.23 97.58 97.98 97.45 97.23 98.58

9.79 98.03 96.96 98.22 98.90 97.76 98.11 99.46
10.79 97.44 96.32 97.68 98.07 97.36 97.55 98.64

11.79 97.37 95.96 97.45 98.15 97.30 97.69 98.57
12.79 97.23 95.63 97.24 98.08 97.21 97.70 98.41

1.80 96.82 95.67 96.51 97.30 96.94 97.45 97.76

2.80 97.22 95.96 96.73 97.99 97.12 98.08 98.30

3.80 95.89 94.64 95.81 96.45 95.50 96.81 96.52

4.80 94.40 93.09 94.15 94.66 94.36 95.48 94.55

5.80 94.91 93.60 94.47 95.14 94.92 96.19 95.17

6.80 95.74 94.42 95.35 95.77 95.82 97.07 96.19

7.80 97.04 96.04 96.67 97.05 97.10 98.16 97.77

8.80 97.53 96.63 96.85 97.78 97.65 98.57 98.31
9.80 97.95 97.18 97.38 97.96 98.04 99.06 98.78
10.80 98.43 97.70 97.74 98.41 98.52 99.62 99.33
11.80 98.61 98.08 97.58 99.04 98.42 99.83 99.49
12.80 98.15 97.41 97.20 98.47 98.02 99.54 98.90

1.81 98.33 97.67 97.75 98.46 97.85 99.80 99.06

2.81 98.15 97.65 97.35 98.16 97.83 99.66 98.76

3.81 98.37 98.39 97.52 98.21 98.01 99.76 98.91
4.81 98.37 98.14 97.67 98.62 97.90 99.50 98.87

5.81 98.17 98.11 97.33 98.40 97.63 99.38 98.51

6.81 97.96 97.65 97.31 98.18 97.40 99.19 98.24

7.81 97.80 97.39 97.12 98.07 97.23 99.13 98.00
8.81 97.79 97.27 97.51 97.92 97.17 99.02 97.95
9.81 97.56 96.78 97.27 97.82 96.95 98.84 97.64
10.81 97.97 97.40 97.52 98.24 97.51 99.07 98.04

11.81 98.55 97.98 98.26 98.72 98.21 99.48 98.70
12.81 98.64 98.35 98.46 98.70 98.34 99.30 98.67
1.82 99.22 99.09 99.18 99.43 98.70 99.69 99.34

2.82 98.74 98.31 98.86 98.88 98.43 99.11 98.67
3.82 99.21 98.87 99.45 99.10 99.17 99.38 99.20
4.82 99.17 98.88 99.30 99.24 99.15 99.20 99.07
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Table 4-4 continued

5.82 99.58 98.95 99.86 99.56 99.63 99.77 99.61

6.82 99.13 98.64 99.28 99.06 99.15 99.43 99.02

7.82 99.18 98.80 99.52 98.97 99.12 99.39 99.00

8.82 99.85 99.71 99.96 99.87 99.80 99.87 99.78

9.82 100.54 100.85 100.35 100.42 100.74 100.40 100.54

10.82 101.30 101.98 100.85 101.21 101.52 101.08 101.44

11,82 101.65 102.59 101.30 101.54 101.91 101.12 101.72

12.82 102.41 103.32 102.11 102.68 102.62 101.53 102.60

1.83 103.77 105.19 103.63 104.08 104.15 102.12 104.13

2.83 104.94 106.62 104.65 105.39 105.65 102.75 105.47

3.83 105.71 107.54 105.40 106.26 106.44 103.32 106.37

4.83 106.13 108.14 105.85 106.50 106.86 103.73 106.83

5.83 106.36 108.55 105.93 106.84 107.11 103.87 107.06

6.83 106.72 109.08 106.23 107.30 107.40 104.13 107.41

7.83 106.39 108.87 106.02 107.18 106.82 103.63 106.88

8.83 106.91 109.42 106.67 107.34 107.52 104.15 107.47

9.83 106.60 109.09 106.74 106.96 107.05 103.71 106.98

10.83 106.77 109.45 107.17 107.25 107.03 103.60 107.12

11.83 106.90 109.67 107.37 107.29 107.29 103.54 107.19

12.83 107.43 110.06 108.12 107.73 107.86 103.98 107.84

1.84 107.63 110.33 108.39 107.96 107.95 104.15 108.03

2.84 107.90 110.57 109.17 108.05 108.03 104.31 108.34

3.84 107.91 110.25 109.34 108.28 108.07 104.16 108.31

4.84 108.18 110.55 109.62 108.60 108.34 104.35 108.57

5.84 108.31 110.64 110.03 108.79 108.33 104.33 108.63

6.84 108.72 111.15 110.50 109.07 108.80 104.69 109.09

7.84 109.14 111.26 110.96 109.50 109.41 105.10 109.61

8.84 109.39 111.52 110.97 109.94 109.80 105.26 109.84

9.84 110.32 112.80 111.73 110.97 110.53 106.17 110.95

10.84 110.00 112.39 111.37 110.63 110.58 105.62 110.45

11.84 110.82 113.58 112.57 111.13 111.42 106.10 111.40

12.84 111.31 114.57 113.12 111.69 111.81 106.21 111.88

1.85 111.56 114.56 113.13 112.41 112.39 106.08 112.13

2.85 111.86 115.30 113.31 112.86 112.55 106.19 112.38

3.85 112.05 115.71 113.51 112.89 112.66 106.41 112.54

4.85 112.09 116.02 113.58 112.96 112.40 106.50 112.51

5.85 112.40 116.50 113.73 113.17 112.97 106.66 112.84

6.85 112.88 117.13 114.28 113.67 113.55 106.84 113.33

7.85 113.17 117.60 114.40 114.10 113.99 106.92 113.59

8.85 113.14 117.97 114.52 113.94 113.91 106.61 113.45
9.85 113.51 118.60 114.74 114.45 114.20 106.88 113.78

10.85 114.54 119.56 116.06 114.98 115.41 107.99 115.11

11.85 114.78 119.32 115.90 115.95 115.77 108.15 115.42

12.85 115.46 120.05 116.49 116.58 116.67 108.74 116.22

1.86 115.53 120.63 116.72 116.54 116.31 108.76 116.17

2.86 115.61 120.95 116.46 116.69 116.76 108.57 116.13

3.86 116.49 122.23 117.35 117.60 117.72 109.07 117.12

4.86 117.34 123.19 118.17 118.68 118.74 109.49 118.09

5.86 118.18 124.15 119.06 119.45 119.71 110.14 119.05

6.86 116.94 124.12 117.58 118.25 118.09 108.61 117.37
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Table 4-4 cxintinued

7.86 117.95 124.74 118.90 119.19 119.48 109.29 118.65

8.86 119.19 126.54 120.35 120.53 120.21 110.32 120.12

9.86 118.86 125.96 119.76 120.45 120.25 109.84 119.64

10.86 119.55 126.83 120.41 121.13 121.19 110.23 120.41

11.86 120.04 127.36 121.07 121.78 121.49 110.54 120.95

12.86 120.49 128.11 121.63 122.10 122.13 110.64 121.40

1.87 121.48 129.58 122.54 122.74 123.20 111.63 122.58

2.87 121.44 129.25 122.40 123.05 122.97 111.72 122.48

3.87 121.24 128.68 122.12 123.10 122.82 111.60 122.23

4.87 121.60 129.06 122.73 123.19 123.14 111.97 122.63

5.87 121.74 128.51 122.88 123.68 123.40 112.17 122.79

6.87 122.10 129.25 123.08 123.86 123.63 112.68 123.22

7.87 122.38 129.67 123.30 124.38 123.65 112.94 123.50

8.87 123.31 130.91 124.09 125.32 124.38 113.95 124.63

9.87 123.72 131.19 124.36 125.53 125.18 114.38 125.09

10.87 123.09 130.03 124.99 124.81 124.14 113.47 124.21

11.87 122.99 129.69 125.10 124.69 123.98 113.40 124.01
12.87 123.37 129.86 125.13 125.27 124.66 113.77 124.44

1.88 123.69 130.30 125.68 125.64 124.99 113.76 124.69

2.88 124.72 131.26 126.78 126.63 126.21 114.63 125.96

3.88 124.70 131.55 126.71 126.71 126.08 114.47 125.87

4.88 125.14 132.37 127.11 127.30 126.31 114.72 126.32
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Rg. 3—5 Kansas Initial Claims
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Fig. 3—7 Real Kansas Wheat Prices
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Fig. 3-9 Kansas Stock Average
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Fig. 3—11 Kansas Initial Clainns
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Fig. 4—2 Kansas Leading Index
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Rg. 4-6 Kansas Leading Index
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Abstxact

The purpose of this thesis is to construct an index of leading

economic indicators for the state of Kansas. Ihis index is

constructed, for the nost part, following the approach used by the U.S.

Department of Commerce to construct the U.S. Index of Leading Economic

Indicators.

Six series were chosen as ccaiponents for the Kanscis Index of

Leading Economic Indicators. Ihe first two series are Wheat Prices

paid to Kansas farmers and the price paid to Kansas farmers for cattle.

In order to be ej^ressed in real terms, these two series are deflated

by the U.S producer price index for finished goods. The third series

is a monthly stock price average of a{proxiJi:ately 100 Kansas based and

Kansas related firms. The fourth series is the number of new housing

units authorized for construction in Kansas per month. Ihe fifth

series is monthly initial claims for unenployment insurance filed by

Kansans. Finally, the sixth ccarponent of the index is the M2 measure

of the U.S. money supply. This series is deflated by the consumer

price index for cill urfaan consumers so that it can be expressed in reed

terms.

Historical monthly data for each of these series was collected back

to January of 1970. Each series is then assigned a wei^t based on

numerous, conplicated econcniic and statistical criteria. Uiose series

v*iich best contribute to the early prediction of business cycle peaks

and troughs are eissigned the highest weights.

Once the ccsiponent series are wei^ted, the index can be

constructed. First each ocrponent series is adjusted for its variance

so that the more volatile series do not daninate. Then these



standardized, wei<^ted series are ccmbined and averaged on a monthly

basis to form an index. Ihe index beccanes the Kansas Index of Leading

Economic Indicators after it is adjusted for its base year, 1982.

Real personal income in Kansas weis chosen as a proxy for the Kansas

business cycle. Cotparing the index to real Kansas personal income

showed that the index led the business cycle proxy at peaks by an

average of one month. At business cycle troui^, the average lead

provided by the index was 7.67 months. ., , . ... . . ..
_^

The index was catpared to several alternative leading indexes.

Most of these alternatives deleted one or more of the coirponent series.

Ihe final alternative index included all six corponents, but assigned

each coirponent an equal weight. It was found that the original index

generally out^jerformed the alternatives and was never entirely

outperformed by any of the alternative indexes.

Ihe thesis concludes with suggestions concerning two avenues of

potential future research on this topic. First, it is suggested that

additional potentieil ccsrponent series be considered for inclusion in

the index. Secondly, it is suggested that a Kansas Ccsiposite Index of

Economic Indicators be developed, ccnabining the existing leading index

with an index of coincidental eooncmic indicators and an index of

lagging eooncmic indicators.


