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( ARSTRACT
Suitable models have not been d‘VQlOp.d'CO aéable the non-specialist
to forccilt future economic ov;nts. The buuinei' berson needs to fg;w when
to expect changes of tto?d in the economy to‘bo>¢ffective in plﬁnning and

-\/, -
operating a business firm. .

Modelling the economy in the same terms :s those used by'business
firms shows the economy from the producer’s view. The forecasts generated.
thus aid in production and investment decisions. The analysis offeconomic
data using the terms and procedures common to the business person provide‘
- for gh easier understanding of the causes of economic events, and possible

changes of direction.

-

Basic statistical methods applied to this modelling produce poor
résults, but graphical analysis provides reliable predictiéns of important
trend changes when used in conjunction with qualitativé information.
Monitoring of 1m§ortant events and charting the key indicators developed
in the model provide a trend change prediction several quarters in advané?
of éhe actual change. The method?used i1s reliable and may be undertaken

with a relatively small investment of time and money.
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L. INTRODUCTION

L.l Rurposs ‘ .

.Tho purpose of this work is to provide a method and model which may
be used to provide non-specialists with forecasts of economy wide business
conditions. This is to be accomplished by estimating macro-economic trends
using commonly available {information. Part of the application of this

technique {s to also provide the procedure to relate the macro-economic

forecast to a specific industry or region.

1.2 Problem Statement

A problem faced by both large and small firms';like is that of
forecast accuracy and aPplicability. A model, or service which uses a
reliable model, is needed which will provide the business manager with
reasonable forecasts of future‘economic activity. Any model or service
must be timely, affordable,understandable and usable by non-specialists
within the business environment. Production (output) and future invistment

opportunities are the variables which need to be determined.

Management is responsible for forecasting and decision making, as
well as general operations. Forecasts are required to assist tHe decision
process for both current operations and long term planning. Short term
decisions such as inventory levels, purchasing, scheduling and staffing
require some prediction of the short to intermediate term economic

(81 " and thus needs accurate

climate. Most firms are price takers
prediction for operating decisions. An example is a business which

manufactures and sells or leases material handling equipment for dry bulk

-
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materials such as fart{lizor, grains and drilling mud. These products are
"usually mapufactured and repaired on a steady schedule, while sales and
{eases are g£yalical or seasonal. Inventory and pro;uctlon decisions are
often made six to efght uonth‘ in advance. This roqulrony a large
investment {n working capital. Inantory, marketing and pricing strategies

to successfully move th; product must be in place before the quantities

dre finalized.

At this time, management has few options for predicting oconoulé’

trends. Models and applications specifically designed for the i{ndependent

operatur do not appear in the literature!’®

'

techniques which are appropriate for larger firms, but which may have

Examples of forecasting

application to firms with fewer resources may be found'*®' The methods
discussed r-nge from qualitative and empir{cal to mathematical teachniques,
using time series and regression analysis. The™actual model which produces
the forecast must be developed by each firm This requirement, even with
the advent of the wmicro-computer, tends to put many sophisticated

forecasting tools beyond the scope of most small firms

Most forecasts or predictions used in small‘firm decision making come
from sources outside the firm. The focus of these forecas:s generally does
not reflect the production and investment situation.desired by the firm
Major sources of this economic trend information for the {independent 3
business manager are-as follows:

a. The electronic and print media

b. The firm’s accountant.
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c. The firm’'s Sanker.
d. The owner or manager’s stock broker or_invéstment adviso;.
e. . The "grapevine" -friends and business acquaintanceg who

provide various types andvqualities of input.

f. Previous tpends in the firm's sales orgproduction.
' ~ Y
g. Government recommendations. . ’
2 .
h. Financial service publications.
%‘h

Managers of firms generally form an opinion on the business outlook

based on a/consensus drawn from any or all of the abgve sources. This is

an informal process, which usually has little, if any, pre-determined

format. There is generally no theoretical basis on which to base these

~

methods, and consistency may be a problem. Many ‘advisory services exist
which publish so called economic analysis, but most centre on financial

market advice. The more noteworthy are rated in a publication called

ﬂg1&51;;1_213539131_21111;, which rates only market performance.

&
Firms such as construction contractors must make frequent decisions

fegg:ding major capital investments and commitments. Smaller contracts may

N

have a 1..& time of three cd four weeks, while larger contracts, or

5 B >

subcontracts ffom largef firms, may involve lead times of more than a
year. An accurate forecast is needed in determining contract bids and
buy/l;ase/sell capital decisions.FChanges in the economic environment
cause dramatic changes in construction equipment éosts: A forecast for a

‘recession/slow down may, for example, indicate that a 10w contract bid for

next year may be profitable due to an anticipated drop in lease costs. The
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/
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/
sanme fgrecasc may also indicate that major equipment purchases should be
delayed for a couple of years, and that an improved maintenance schedule
be adopted. A forecast for an upturn after a recession would indicate a

i
;

safer cdpital investment point.

; !
This necessitates férecasting’ﬁrocedures or services which yleld"
satisfactory results, while requir{ng being timely. This also highlights
:the need for readily availablgﬁﬁnformation with which to generate the
forecast. | |
e
The'}apid technolqgical advances of the last decade have gesulted
in advances in methods for use in medium to large sized firms, where
resources are available for the gathering and processing of economic data.
The conditions which have accompanied this recent rapid technological
development have also increased the need for more sophisticated methods
for the independent firm. Production and investment decisions are
constrained to a reduced time frame, ;equiring a more active role on.the
part of the manager in understanding the forces which deterﬁine the course

of “uhe economy. However, the problem of owner/operator forecasting has not

been addressed in a satisfactory manner.

1.3 Methodology

The model and methods which follow are adaptea from introductory
models for understanding and predicting aggregate economic behaviour, but
are applied to the operations and decision processes of a business firm,

on the micro level. The viewpoint of the manager of the firm is taken.

-
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Economic data is set up in the context of theifirm. The generally accepted
accounting methods (GAAP) which the firm uses, are used t; select the
variabies which are used to model eédnomic behaviour. Accepted methods of
'economic analysis fo; management decisipns. such, as those in "Ecopomic
Analysis for Engineers and Managers", bjASprague and Whittaker!®?), will
also apply. As this is a practical applicac}on, the model is designed to

use information available in the print media, with sour‘ listed.

\ .
The focus of the model is to provide forecasts of direction or
trend, ‘with the expected magnitude of the trend being secondary.

Fle;ibility to accommodate varying degrees of user effort, equipment and
sophistigation is provided. The range is from manual  graphing and
interpretation,. to statistical analysis. '

Historical United States economic data is used for two reasons.
Firstly, the relevant data is réadily available in many forms. Secondly,

the Canadian economy foldows closely that of the United States, and can

be expected to continue to do so due to the expected free trade agreement.

L 7/
An integré%’bart of the modelling is.to provide insight into the
variables and their economic effects. Commentary as to economic
~significance of events and variables, and departures from established
theory 1is included. It is important fof the manager to develop an
intuitive understanding of the forces which move the economy. The goal of
this aspect is to establish a preliminary base for qualitative analysis.

Hopefully, this will also stimulate the model user to develop a deeper
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knowledge of the factors which influence economic behaviour; to help make

the firm’s decision process more effective.

. ot
Econonic Behaviout

The firm’'s view of national income 1is developed using the same
accounting'ﬁrinciples as those commonly used by operating busfnessel in

Canada. deherally acceﬁted accounting principles (GAAP) are followed.

LAn income statement and balance sheet are developed to establish
which vgriables describe economic behaviour in the same réference terms
as used by the firm: This is done by considering the product side of the
economy as one firm. These statements are developed first with tH:
government sector as an Iintegral part of the -economy, then with the
governmént.sector excluded to show only the private sector contribution.
Commentary is ﬁrovided to explain areas where this model differs from

c:nventional economic theory. It is necessary to establish the

differences, as this model is strictly from the firm's viewpoint.

In determining changes and trends in the ecohomy as a whole, the
economy is assumed to be a pééitive feedback system, withgn adaptive gain
in the feedback loop. This 1is compatible with Rationial Expectations

Theory!’8!,

Rational Expectations Theory assumes that the public forms
expectations on the basis of previous experience and available

information, and adjusts behaviour to reflect what is expected to occur.
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Economic activity is not specifically a function of time, but rather a
discreet sequence of events, with each event being dependent on previous

events.

Simple difference relationships are developed to determine overall
rates of change effected by changes in the separate variables. Factors,
which are to be used in determining overall trends in the economy are thus

isolated.

N

/
/

Infotnatlon and data used for this work came from Federal Reserve

.

bulletins, and pertain to the U.S. economy. A consistent source of data
was a major consideration in this decision. Forecasting methods have been
deQeloped for the U. S. economy and are available for comparisons of
accuracy. Sources of recommended publications which report the required

data as it is raleased, is included.

1.3.2.1 Statistical Forecasting Methodology

Historical data 1is analyzed statistically to determine the most
efféctive method for forecasting. The’:onstraint used in this analy;is is
that the statistical methods and programming must be compatible with
micro-computers such as may be used by a small firm. Methods range from
ﬁultiple regression to time series analysis using Box-Jenkins and

generalized least squares methods. The degree of the resulting funections

and the réspective coeffiéients are determined, as is the level of



accuracy. Comparisons are then rendered with forecasting methods used by

-
v

large firms and institutions. >

Two statistical pack;gesv were used, 'to reflect two levels of
difficulty and sophistication in thé statistical analysis. Minitab was
chosen because it is the easiest to use, and operates with very ‘ftaight
forward instructions. This package is somewhat limited in scope, however.
For examplke, on1y§crude plots using "*’s" are available for residuals and

: - \
predicted values. Minitab restricts files to 50 columns, although this

-~

can be avoided somewhat bx using the matrix capabilities. Biomedical
Programs (BMDP) was selected as being represengative of the high end of
' ;
statistical software packages designed for persenal computer use.
Comparable packages are the Statistical Package for the Social Sciences
(SPSS) and the Statistical Analysis System (SAS). These packagpn also
contain a greater variety.of statistical tools and graphics cabability

than Minitab, at the expense of ease of use and equipment requirements,

such as random access memory!!21(62]

a tho : T‘; =
Methods of ér;ph;ng and interpretiﬁg‘the vgniébles, adaptable to
either manual graph; or computer generated graphs, such as Lotus 1-2-3
graphs, are provided. The hisgorical data used is appended, as {s the
Lotus format used. All the graphics iisplayed were generated using Lotus,

to demonstrate what the actual graphs may look like. The size, however,

is one half that of the actual Lotus graphs.
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Graphs of the key model variables are analyzed to estimate future
trends using qualitative methods. External news and information is
incorporated in this procedure to determine the reasonabléness of the

projection.

1.3.2.3 Applying The Model: Industry/Region Specific Application
The Eethod to apply the macro forecast to individual ihdustry.groups
or regions {is outlined. Conventional micro-economic principles are
invoked. The application centres on two factors: the income elasticity of
demand‘_ and the life cycle concept. Historiéal dat‘a may bc;, cbmparatively
charted or regressed against aggregate economic activity, as measured by

the model, to indicate both induétry growth as a ratio of GNP (life cycle

related), and income related change (demand elasticity).



2__THE FIRM'S VIEW OF THE ECONQMY

The method used to formulate a model of macro-economic activity in
terms of the firm, is to set up an income st;tgment and balance sheet,
treating the economy as a whole as 1f it were a business. Most busineises
are generally requif@d.to use accrual accounting methods as established
by Generally Accepted Accounting Principles (GAAP). However, because there
are payments and transfers in the economy which are not normnllyAfdund in A

the small firm, some assumptions must be made. Any assumptions made

reflect GAAP, as would norpally be the case with any firm.

2.1 The Income Statement

The first entry on the income statement {s revenues. What
constitutes revenues? The least controversialdit‘m_in this category is
exports. These are obviously revenue to the nattona;tgéohomy. Denote
exports by X. |

The next, and largest entry to consider is consumer spending. This
factor raises spme questions..Start with the consumer fncome and work

~ toward the AOmestic consumption portion of this income. Remember, the
objective is to determine the portion which 1is spent on domestic
production. Consumer income in this model is equivalent to "personal
income™, denoted by PI. Initially, the go;ernment is considered to b;>a
supplier of goods and services to the consumer. Thus, Pl is inclusive of

personal tax. Spent income must be personal income, PI, less any savings,

bplus any increase in personal indebtedness, less imports (the portion
Y

10

v
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reﬁrosonting value added to goods and services purchased prior to ente%ing

P11
the domestic economy). Denote net savings by S, the change in pers$nal

debt by PD, and imports by M.

Note that savings is not included as income,‘while debt 1ncre§ses
are., This 1{s to _maCCh revenues with expendit%res. Future incbme
represented by debt, is matched to current expenditure, while current
income in the form of ;avingsp is omitted until such time as it {s

4

expended.

Government expenditure is normally considered as part of GNP, but
is‘not included herein. Since the government is assumed here to be a
supplier of goods and services, government expenditure is a cost incurred
1ﬁr‘producing" goods and services for personal (taxpayer) consumption. Thé
revenue 1; represented by personal taxes paid plus the net increase in
government debt (cost to the taxpayer). The question arises as to why the
increase in government debt should be considered as revenue. This is due
to the fact that the consumer ends up paying the government debt.
Government debt is passed on to the consumer in one of three ways; by
future tax increases, reduction of wages and/or dividends at the firm
levei, or, deflation of the currency by.issuing more money. This isq.n

example of accrual accounting!®37!  Fyture consumer income is used in the

current period.

Revenues accruing to any producer of non-consumer goods represent

in-process costs in the production of final goods and services, and thus
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are represented in ghe final price of the goods and services. This is
merely ;he value added principle of economic theory, and ig used to

prevent the double counfing of expenditure. Profits, when viewed from an.

economy 1de standpoint, will be considered as part of the production cost
rlat
which s compatible with the methods used to

ts for an investment.

(direct and indirect) and profits are implicit in the expense associated

with final goods and services. Investment analysis considers taxes and

*

profits as a cost to be passed on through the final price of ghe finished

good or service!®!,

Investment becomes value added tﬁrough depreciation
expense. It can be sean also that investment {s not either revenus, ag in

conventional economic theory, nor expense. Initial investment is an asset

transfer which shows up on the balance sheet.

The following ° expression for national revenue, (denoted by NR)
results:
NR = PI - S +PD+X - M
Where: PI= Personal Income
S= Savings
PD=Personal Debt
X= Exports -

M= Imports
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‘Thll dcvintol'from %he traditional economic view which includes
savings and business LlVoltme;t as part of Gross National Product (GNP).
We are interested here in modelling aggrogate activity atrictly from the
potlpoqtivo of thé fffm. ‘ R
Costs, or expenses, to match with the revenue are straightfdrward.
‘Using accepted methods for determining the costs associated with sales we
get‘;he following result:

Cost Of Goods Sold « Opening Inventory + Production

- Closing Inventory + Profits.

Cost Of Goods Sold (COGS), represents only consumer goods and
services. Why? Because all other goods and services are implicit, through
the value added principle, in this cost. Therefore, inventories and
production in the equation only pertain to consumer goods or exports.

With government included, all government expenditures represent
costs or expense incurred in providing goods and services to the public.
These may be direct, or indirect (such as business taxes). Thus,

government spending is not a revenue, but an expense in this model.
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The final income statement {s as follan:
Personal Income
Lass: Personal Savings
Less: Imports
Plus: Exports
Plus: Increase in Persyﬂif Debt
Pluy: Increase in Government Debt
Equals: Gross National Rg;en&;
Opening Inventories
Plus: Current Period Production of Goods and Services
Less: Closing inventorics of Consumer Goods
Plu::‘Profits on Consumer Goods Sold

Equals: Gross National Expense

Most firms only see the government sector from the -COlt- side
(taxes), and thus a private sector view of the economy b;tter reflects
what the firm sees and deals wi:® A private sector formulation requires
only the elimination‘ 6f the appropriate government factors from the
previous statement. On the revenue sidé, taxes are subtracted, whilé the
increase in government debt are not included. On the expense side, only
private sector consumer‘goods and services are to be 1nc1uded.'Up to this
point, the government was considered as a supplier of final goods and

services (defense, medicare, etc.) to the public.
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The income statement for the private sector of the economy i{s as
follows:

Personal Inco-;

Less: Taxes and Transfers

Less: Personal Savings
Plus: Increase in Personal Debt

Less: Imports

Plus: Exports

Equals: National Private Sector Revenue

Opening Inventories of Non-Government Consumer Goods

Plus: Production~o£ Non-Government Goods and Services
Less: Closing Inventories of Non-Government Goods

Plus: Profits On Non-GpVirnmcng Goads and Services

Equals: National Private Sector Expense

This income statement represents, in the terms used by small,
private firms, the economic activity for a given period of time. In
equation form it looks like this:

P-AT=«=DI+ AN+ KX
Where: P= consumer goods and services praduction for the period,
including profits A
A I= change in inventories ' .
DI= disposable income (Personal Income less Taxes and Transfers
4 ND= net change in Personsl Debt less Savings -

NX= Net Exports (X-M)
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2.2 The Balance Sheet

Following {s the development of an economy wide balance shest, using
the perspective and methods of the firm. Remembering that profits are
considered a cost, there are no retained earnings This is a reasonable
assumption fo;‘an economy wide balance sheet in that earnings would e{ther
be pald out to consumers (owners or wage earners), or reinvested If
reinvested, they would move on the balance sheet from current asset to

long term asset, with no corresponding change {n the overall balance

In this manner, it can be seen that assets are converted to cash and
vice versa in the economy. New investment shows up in the equity portion

of the balance sheet, as well as the long term asset portion.

The balance sheet for the private sector of the economy (excluding

government) looks like this: .

Current Assets Current Liabilities
Cash Payables - ' \\)
Receivables Loans Due
Inventory Taxes Due
Long Term Assets Long Term Liab{lities
Investment Long Term Debt

Less Accumulated

Depreciation

No mention is made of foreign transfers or cash flows {n this
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formulation. Direct cash payments and loans only appear, as such,
regardléss of to Q;hom they are owed. The‘government's international
transactgoné are considered 1ntern;1“to the government. The net cash and
debt changeé reflect the net chaq;es the public\(consumer) and firms must
account’fOt. It is Agsumed thatziurrency and merchandise~and serQi;es
trade beﬁavg according to established economic theoryy,/imx terms of

adjustments and long term effects(®!(171(28)

2.3 Summary of Assumpcions Made
Developing a mac;o-eco%omic model from tﬁe perspective of the firm
requires assumptions wﬁich yields a slightﬁy different formulation than
conventional economic theory. This'is due to the nigure of the approach.
.Economic theory tries to capture the economy froﬁ all sidgs and thus
requires additional variables and iﬁformatién which are not germaine to
a small firm. Normgl operation of a }irm takes a narrower view, and
require§ matching reverue with thé appropriate expense, which ‘of§en’
requires matéhing events or transactioés that take place in different time
periods.
| e
The aSSQmptions which arise in this approach are:
- a. Savings are not counted as income. From the standpoint éf the
, firm, there is no expenditure.
. b. Increases 1in peerqgl debt are counted as revenue. This
reflects the expenditure of future income today.
c. Government expenditures represent costs of providing goods and

services to the public. The revenue (income) matched to this

£
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expense  1s represented by taxes plus the increase in
government debt.

d. Increases in inventoriesiare not considered revenue or income.
This item is an asset increase, and thus a balance sheet {tem.
There is no revenue to match to the increase in {nventory.
fhis represents future revenue, when the inventory is sold.

e. Investment is not considered as revenue. There is no expense
to match it to. Investment represents an asset transfer.
Investment becomes an expense to be.matched to revenue when
it is depreciated in the production of a consumer good or

‘ice, and thus becomes part. of the value added.

The v. .= added principle 1mplies~that all intermediate costs such
as investment (by depreciation), materials, labour, e;c. are reflected (n
the‘fdnal gpod or service provided to the consumer or destined for export.
The correct application of this principle requires matching expenses and
revenues from different time periods. An example is an automobile. The
expense includes mining iron ore, producing electricity, destgnﬂng and
many other operations which can take place years before the final product

is produced and sold. These factors are important from the standpoint of

the firm in the decision process.

Macroeconomics, on the other hand, has differing goals, and thus
models events in a different manner. Economics seeks to.determine the
theoretical cause and effect relationships in the economy. This entails

the study of the economy as a whole: the consumer, government, the

g
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business sector and international trade. The business decision maker neeés
to be aware of this. The differing vi;ws should be noted, and caution used
when reviewing economic rep&rts in the media, as the methods used by
economists are not the same as those used in business. Complex economic
research and policy planning requires a different frame of reference tha:
production and investment planning in a firm. The study of market clearing
forces and adjustment mechanisms, and fi;; tuning the theoretical
implications of these processes is far broader than business planning

requirements. Economics, as a science is interested in determining the

cause-effect relationships in economic behaviour, while the business

{Em—— T T .

person is interested in making money.

N
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3. Determining Change In The Economy

3.1 Using The Model To Understand The Economy

Prior to developing relationships with which to determine expected

changes in economic trends, the underlying model, on which changes are

based, should be outlined. )

The economy operates as a sequence of discreet events!!’) with some
type of adjustment process between each event. The economy can thus be
described as a discreet event sequence with some type of feedback

mechanism. This can be thought of as an adaptive feedback function which

is based on previous events. We can describe this process as similar to

a positive feedback system, with some :ype of adaptive gain function in

the feedback loop.

This feedback gain represents the adaptive effects of the consumer.
These effects are K caused by the consumer forming expectations of future
events based on cirrent information and experience. The resulting change
in economic activit; is added to the current output level, represented by
Gross National Revenue (GNR), as modelled in chapter 2, generating the new
or adaptive output level. This is simply rational expectations theory!’®
formulated in feedback control theory terms. Here, GNR is the model’'s

equivalent of Gross National Product (GNP) in conven-ional economic

theory.

20
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Using this type of formulation, changes in economic activity
represented by G, become a function of all previous events:

G = fn(C&,Cvd,...,cb.,Nx‘,NX£ﬂ,...fNXt4Q -
where C represents personal consumption 04d NX represents net exports at
all current and previous time periods. This represents an approximation
of time interval, as the numbering waé chosen to demonstrate éhe
dependence on previous events. This is consisteﬁt with methods used in
policy and strategy formation and deci§ion processes at both the firm and
government level. The firm, when making production and investment
decisions, estimates the market for its’ gdods and services. As all goods
and services are represented by final consumer goods and services, or net
exports, future trends in these variables determine the ultimate market
condition;. The éovernment formulates policies to achieve prescribed goals
in economic growth. This entails varying action form stimulating to
slowing thg ec’ 4. As is the case with the firm, this ultimately rests

on expected treunds in consumption and net exports.

This modelling assumes that new output levels are equal to previous
levels plus some change. The change is some function of all the previous
economic events! Note that nothing is said here as to the exact n#ture of
the operation of this feedback mechanism. As is the case with control
theory, we should be able to determine the performance of this gain based
on empirical data without precisely defining causality. We need only to
accept the assumption that the economy acts in a sequential manner and
adapts on the basis of previous events. Rational expectations theory

supports this approach through the principle of adaptive expectations.
pproach | 4 P P
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This model does not relate to & time base. The economy is not
considered to be tiﬁe dependent) merely sequential. This requires the
reliance on emﬁiricai data to provide an expeftod relationship between
events and a predictable time base for change. This {s" an approach

commonly used in econometric studies, which attempt to establiqh
\

).

e

time-event relationships based on empirical daﬁa.

A eharacteristic of feedback systeps which support the determination
of a time relationship is that changes in the gain function are the
cumulative result of all previous events and changes. Another factor which
assists in relating a time base to predicted changés is that many economic

-,

evengs occur on a regular basis. Financial reporting, holidays, pay
periods and political activities tend to be highiy regular. Human
behaviour being what it is, however, precludes any'exaét prediction. Any
major changes in trend could be expected to bé proceeded by certain types

of events, while minor trend variations or fluctuations would likely occur

randomly.

3.2 Difference Relationships
The income statement developed for the whole economy resulted in the
following relationship:
Production - Net Inventory Chknge -
Disposable Income + Net Debt Change + Net Exports
Or, using the prescribed variables:

-P - AT = DI + A ND + NX
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Rearranging the terms to reflect the desire to determine production
levels, which is the goal of the forecast to be developed, we get:

P = DI +A ND + NX + Al

Using the first total differential, assuming independence, to

describe change:.
AP=ADI +A2ND+ 4 NX +A21

- It should be stressed that the feedback model does not assume that

the variables are independent. In fact, the model would indicate that the

variables are correlated. We now have a basis to establish production

change, determined by the predicted change in four variables, 1if the

covariate relationships may be determined. Of the'four components, two

-

are secqnd difference relationships, while two are first order.

Disposable income is a composite figure which has taxes and some
minor transfers such as federal pension contributions included. The net
debt factor is composed of total borrowing less net saving for the period.

Net Exports and Inventories are single items.

- ‘ £
- These relationships lead to the following: 1 '
P - aA DI =API -AT-ATR
And .
AND=APD-AS
Where: DI= Disposable Income

PI= Personal Income

T= Taxes
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TR= Transfer Payments

ND= Net Debt
PD= Personal Debt

S= Savings
Implicit in the difference relationships‘are additional factors
which contyibute to changes in consumption levels and net exports. While
investment Is not modelled as income, changes in investment result in
changes in income. Consumption is approximately dependent on the rate of
changé of investpent. In the simple case, where investment remains
constant, consumption brought on b; this investment would no; phange
appreciably. An example of this type of consumption 1is wages paid to
workers in the construction of a new plant. This consumption will vary as
the rate of investment varies from period to period. It may be noted that

this investment change, as with other investment decisions, should be

determined by expected trends in consumer behaviour and exports.

Tax changes also affect consumption levels, as does central bank

) B v
policy. Some research indicates that consumption varies with feicome

levels!??) | so the group most affected by policy changes will be expected
to dominate. This . <umes that most policy changes affect the so
called "middle clas prise the bulk of the consuming public.
Representing Persor 1 with C and Personal Taxes with T, this
relationship can be 3.t 1’:

‘ ;;‘C/A T w1,
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Currency changes affect the net export level of the economy, but
evidence shows that this is a very slow process(!3(1% p,4g periodsfmay
extend up to months or years, giving ample advance warning of producéion
adjustments. Since the rate of change would be highly variable and Lery
dependent on individual product elasticities, separate analysis woulﬁ be
required to determine the specific change rates. Overall rates:

0 <A NK/A ER < 1

ER= the exchange rate.

In determining rates of change of general economic activity, these
factors will be assumed to be implicit in the adaptive expectations which
determine the variable changes in our equation. Most policy decisionL are
well reported and are assumed here to be implicit in the adaptive process
as well. The same case can be made for foreign policy decisions. This,
however, requires caution. Political and economic stability should be

evaluated in these instances.

3.3 The Final Eguation

Collecting all the terms, we arrive at:
A P=ADI+A*ND +ANK + A%
=API -&T-ATR+APD-082S + 4N +421
Production is determined by predicting changes in seven variables,
and estimating the covariate relationships between the variables. Reliable

data on each variable, or reliable data on composites of two or more of

the variables is required for evaluation, prediction and verification.

A ]



4. DATA ACQUISITION AND PREPARATION

4.1 Sources Of Data

Both the regression and graphical analysis require the collection
of data to reflect the variables considered. Some of the vaéinblo. must
be calculated using published data, and some of the information must be
estimated from graphical releases. Histor{cal data was acquired from three
sources: The Business Conditions Digest!®®, The Federal Reserve
Bulletin/*®', and The Historical Chart Book'!*'. The historical values were
obtained f;om single charts or tables for the complete period from‘;ESB

to 1986. It is assumed that the consistency of the data would be enhanced

; by obtaining the material from a single source where possible.

These sources also contain additional useful {nformation in both
tabular and chart form, and provide an inexpensive method of graphically
observing economic activity, both on the aggregate level and in specific
industries. Data on virtually every sector of the U.S. economy {s
tabulated or charted in these sources. Regional information, however, must
be obtained from regional government sources.'Datg for the Alberta economy
was obtained from Alberta Treasury publications!!!.

v

These sources are recommended as the basis of historical data, and
should be used to update data obtained in the short term from other
sources. This provides a consistent data base, or rather a more consistent

one, given that the data tends to "float" somewhat.

Daily and weekly newspapers and financial papers and magazines also

26
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provide the required information on a regular basis. Care must be taken

in using data from these sources, as it may often be "real", "curtené".

"seasonally adjusted”, "smoothed"”, "annual equivalent" or some other

variation on the adultery theme. Data of any form is seldom reported in

a readily useable form for this analysis, and may not be very consistent.

Another factor {s that data from these other sources is reported at

different time periods, and buried among other financial information,
making it difficult to collect.

Y
4.2 Pxoblems Obtsining Data

% Two categories of problems arise in obt;ining the necessary data to

be used in the analysis. First, the required groups are not conveniently

reported. Secondly, the data is "rubbery”, in that there are many

revisions and changes in the data which may or may not be reported. Data

collection methods reduce the effectiveness of the data. Accumulation and

reborting takes place over intervals of time, with no common reporting

period for all data. With an assumed inée;dependence cf all economic

activity, time lags between reporting of di}fering types of data make

isolating the different contributions of the variables difficult, due to

interactive effects during the reporting lag.

Changes in taxes and transfer payments are not frequently reported.

Disposable income ures, which are net of taxes ang transfer payments

.."

, f
are, though, and( can be ed as substitutes.

‘ A
A major p}leem occurs in the faillure to report.changes in household
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debt in the areas of home mortgages and home equity financing. Without
this information, the net saving or debt changes cannot be calculated. It
should be noted here that differences exist between existing and new home
purchases. Down payments on new homes are a decrease in savings, while
those on existing homes may or may not be. Purchases from {ndividuals are
.
transfers of savings from one individual to the next, while purchases from
a firm are decreases in savings. Another important factor is that only
the increase in value of the existing homes is considered Income. The
information required to determine all of these factors is not all reported

in any form.

The method of reporting home purchases iesults in a very cumbersome
process for determining changes in debt and savings. The following are
reported in the Federal Reserve Bulletin: New home sales, average unit
price, and the ratio of mortgage to purchase price, existing home sales
volume and average unit price are reported, but not the ratio of mortgage
to purchase price. Total change in household mortgage debt figures are
avajlable in chart form, but not tabulated. The exlsting home sales data
prevent an accurate breakdown of down payment versus mortgage. Information
may or may not be obtained directly from the Federal Reserve Board on
special request (their response was unclear). Alternatively, an estimate
of the desired data may be obtained from the charted value, by using a
scale to measure the quantity desired. This presents some difficulty, but
will provide a reasonable proxy for mortgage debt data.

>

Currently, savings i{s calculated as merely the difference between
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disposable income and personal consumption spending. Home purchases are
considered as private investment. This creates a confusing view of the
actual economic activity. The down payment may represent a decrease in
saving but will not ‘show in the calculated saving rate. On thdypther hand,
from the production standpoint, home sales are final, not 1n§estment. The
freegular and incomplete reporting of sﬁis information makes the

estimatiop of changes in the housing sector of the economy difficult.

Personal consumption {s reported regularly, and represents virtually
all non housing and personal investment expenditure by the public. This
quantity 1includes non-mortgage debt implicitly, and may be used as a
predictor for the non-housing sector of domestic income.

Imports and exports are reported regularly, as are changes in

finished goods inventories.

The nature of the data gathering and handling processes also creates
problems with the data. Surveys are done in each area of interest to the
Federal Reserve Board, and then aggregate quantities are estimated from
the surveys. The variability of the results are not published with the
resglts, aﬁd changes in estimating procedure are not always published.
Studying historical data charts reveals many changes in "historical" data
after the fact. While many of the changes are denoted by "r", signifying

a revision, many just appear.

Calculations necessary to render some of the data useful also create
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another source of error. Ratios, such as those for mortgage debt versus
home price are estimates, and have varlability and round off error, when
multiplied by price (an estimated quantit}) ircrease the overall level of

error.

4.3 Data Requirements For Analysis
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Figure 4.3.1 Real Gross National Revenue

The first information required {s a measure of rhe &verall level of
economic activity. This quantity is represented by Gross National Revenue
in the model previously developed. The values were calculated using the

formula: ,
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GNR = Personal Consumption + Home Purchases + Net Exports
Personal Consumption figures are published quarterly, and were used
directly. The current dollar values were used. Home purchases were

f .
personal income, assuming a three to one ratio between down payment and

calculated by estimating the change in ?329/mortgages as a percent of
mortgage (conventional ratio), and calculating the dollar value based on
four thirds of the‘mortgage ratio. This is not accurate, but uses readily
avallable information, which is required by the scope of the analysis. Net
Exports are reported on both a'donthly and quarterly basis. Quarterly

-

figures were used.

Personal  Consumption plus Home Pugchases is also equal to Personal
Income plus the change in Personal Debt less the change in Personal
Savings. This requires collecting data on Consumer Instalment Credit,
whi;h 1s reported monthly and quarterly, and estimating other non-mortgage
debt from the Monthly Chart Book éraphs of housegzld debt as a percent of
Personal Income.

: N N

Fl

To give a better comparison between. time periods, the level of
'activicy should be adjusted for inflationary effects. This is acgomplished
by u§ing the Implicit:.Price Deflator, or GNE Deflator. This adjustment
ylelds Real GNR, ’as shown in Fig. 4.3.1. keal values are calculated by
multiplying tﬁe nominal value by 100/GNE, where GNE represents thg GNE

deflator. The GNE Deflator is reported quarterly, noti monthly, so
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conversions of data to "real" values between reporting periods will
involve estimating of‘this parameter. As it ohanges slowly, a good

assumption is thgt it is constant throughout the peribd.‘

It is desirable to have a measure of savings in the economy. Current
calculations are unacceptable, as they do not allow for down payment on
homes, and the resultant effect on savings. The necessary information {s
not conveniently reporte but can be estimated. Personal expenditures can
be calculated, as can p‘mal income plus increased debt. If we take the
change in income and subtract tﬁe change in expenditure, we arrive at a
measure reflecting the change in savings rate. In calculating this
measure, debt changes are accrued as income for the period. This helps
separate debt; effects from income and saving effects. Without knowing the
actual level of saving, we can calculate the changé in the levell for the
quarter. An estimate for down payment on mortgages of 25% is uéé&”in this
calculation. Historical data in the Federal Reserve Bulletin {ndicates

that this is reasonable. The value calculated reduces to the difference

*

between personal income and personal consumption plus down payment.

/
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Figure 4.3.2  Income Change Less Expenditure Change
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Figure 4.3.2 shows a four period moving average smoothing of this
difference. This smoothing was done to preserve the trend effects of the
changes, while reducing the volatility, to give a better view of

direction.
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Figure 4.3.3 Net Exports ($Billions Annual Rate)

'et exports are a ‘small part of the U.S. economy, but receive much
attention. Many heated political debates are generated by trade figures.
These figures (displayed in Fig.4.3.3), previously described, were also
»maintained separately to be used to indicate possible changes in policy
arising from trade problems. This can lead to movement on the currency and
financial markets. Following trade balance data will give an indication

of possible currency trends.
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Figure 4.3.4 Inventory to Sales Ratio

Inventories are a costly part of most business ventures, therefore
one would expect them to be important in determining the course of the
economy. The most convenient reporting of inventory information is the
inventory to sales ratio (Fig. 4.3.4). This figure reduces the sensitivity
of the gross dollar values by reducing the level effects, and focusing on
production effects. Inventories of final goods, when conve;ted to a ratio
of overall activity, show no improvement over the regularly reported
inventory to sales ratio. This ratio 1is reported both monthly and
quarterly. The quarterly figures reflect the trends adequately for the
model proposed. To determine trends in inventory to sales ratio a 20
Quarter moving average was selected as a reasonable proxy for the short

«

term trend.
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Debt is an important variable in the model proposed. ‘Tho two
questions which arise regarding debt are whether the level of debt or, the
ratio of debt are more important. The use of a ratio eliminates the need
to convert data to real values, but still retains all the pertinent
information about debt. The actual level of debt {s important with respect
to income level {.e. the ability to repay.Two types of debt were chosen.
Total debt, Figure 4.3.5, was chosen to reflect the overall debt hurden

of the consumer. d

v
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Figure 4.3.5 Ratio of Total Debt to Personal Income
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The debt ratios were calculated fYom data released quarterly. A

proxy for personal aabt which is reported monthly is Consumer Instalment
Credft, Figure 4.3.6. The rafio of Consumer InsSpiﬁéQE\EFedit to Personal
Income is used as a short term measure, and also a measure which is more
sensitive to short term interest rate fluctuations, The total deb; load
is more influénced by longer term rates, because it includes home

mortgages, whose rates change more slowly than consumer loan rates.
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Figure 4.3.6 Ratio of Consumer Instalment Credit
to Personal Income
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Application in a specific area (to be cgvered later) necessitates
gathering information in the related area(s). This data can be tabulated

with the standard data above, or kept in a separate file.

4.4 Summary Of Required Data -

The specific information which needs to be tabulated for general
analysis is as follows:

1. Personal Income (quarterly and monthly).

2. Personal Consumption.

3. Household Borrowing for the period.

4. Monthly Consumer Instalment Credit Outstanding.

S. The Implicit Price Deflator (GNE Deflator).

6. Net Exports.

7. Inventory to Sales Ratio.

8. Down payment on Home Purchases,

*

4.5 Initial Data Acquisition And Handling

Prior to any statistical or graphical analysis, it is advisable to
take a look at the data in graph form to q‘Fermine which methods may give
the best results. To accomplish this, the da;a was entered into a Lotus
spreadsheet, columns were established for both raw data and calculated

values, and plots produced for the variables under consideration.

The plots required are the followinga
1. Real Gross National Revenue.

2. The difference between the change in Personal Expenditure and
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the change in Personal Income, with two period moving 4verage

f

smoothing. . i

3. The Total Personali:Debt to Income rat;o.

4. The ratio of Consumer .Instalment Debt to Personpl? Income
(monthly).

5. The Inventory to Sales Ratio with 20 period moving‘ average

smoothing, and running average smoothing previous values.

These plots, most of which are included in the puyblications listed
will provide the basis for graphical analysis of economic activity. Other
supporting graphs and information in these publications will be used as
well, such as interest rate charts, commodity price charts, and‘specific

[ 4
industry information. When plots are made, effort should be .taken to

preserve the nature of the data. Fluctuations should not be smo#thed out
of the graphs prior to analyzing the graphs to determine whichﬂtype of
smoothing, if any will best reflect the true underlying irend. ﬂong‘term
aggregate trends and long tgrm debt curves which are fairly smooth help
give a feel for the effecfé/:f change, but near term analysis requires the

>

visible impression of the period to period changes.

tio

Immediately aftqg,acquiring the data, plots were generated of the
- variables which were used in other than a conventional manner. These were
inventories, as represented b& the inventory to sales rati¢, business
investment, as represented by commercial loans outstanding, and the first

and second order of change of personal debt.
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Figure 4.6.1 Commercial Loans Outstanding

Comparing the graph of Inventory to Sales Ratﬂo, Filg. 4.3.4, with
Gross National Revenue, Fig. 4.3.1, it can be seen that the trend in
inventories, as measured by the inventory to sales ratio, remains up while
expenditure is down, as expected.

<

Turning to business investment, compare Figure 4.6.1, Commercial

’
Loans Outstanding, to Gross National Revenue, Fig. 4.3.1. 1In this
comparison, business loans often continue to increase at times when GNR,
which reflects consumer spending and exports begins to decrease. This may

reflect the need for increased financing for inventories and other costs

while sales are slowing, as well as late reaction to the trend.
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Figure 4.6.2 GNR Change Compared to the Change In Personal Debt

These two comparisons show that counting inventory and investment
increases as income, as indicated by conventional GNP measures, may send
confusing signals to the small business manager. With production and

-

capital investment decisions being the focus behind the analysis, removal

of mixed signals is {mportant.

Graphical support should be shgfp‘for the idea that the change in
economic activity is related to the second order change in personal debt.
Figure 4.6.2 shows the change in personal debg compared to the change in
GNR. Note on the graph that when the change in debt is increasing, the

change in GNR has an approximately constant positive trend. When the debt

change trend flattens out, the GNR trend turns down, and when the debt

N4
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trend turns down, the GNR trend flattens out in the negative region.
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Figure 4.6.3 GNR Change Compared to the Second Order Change in
Personal Debt

Figure 4.6.3, the second order change in personal debt demonstrates
the relationship more closely. The data has a distributed relationship,
in that it varies from lead to lag, but the graphical representations of
the data do lend some credence to the assumption of a relationship between
the second order change In debt and the first order chaqge in economic

activity.



2. STATISTICAL FORECASTING METHODS
2.1 Methods Evaluated

Three methods were considered for use in forecasting future economic
activity. These were Time Series analysis and regression analysis using
statistical packages for personal computers, and regression using Lotus

1-2-3. The statistical software used was BMDP and Minitab.

Time series analysis yielded very poor results. As an example of how
poor, Stralght line regression p}ovided better results. The GNR time
series was the object of this analysis. Both the gross value and the first
order change were studied. Prediction of the level was more accurate tﬁan
the change, but both were poor, yielding useless predictions. Various
differencing combinations were tried, as were log, normalized and price

adjusted (real) transformations. All failed to create a stationary series.

The autocorrelation functions and partial autocorrelation functions
of the GNR showed declining correlations, while the same functions for the
change showed small sample correlations for more than 30 lags. The various
transformations produced some interesting designs, but none of any use.
Some were nearly symmetric and appeared repeating in a harmonic fashion,
but could not be manipulatedfjnto a stationary series.

g\—"

These results give credence to the assumed behaviour of the economy.

A positive feedback system with an adaptive gain function in the feedback

loop should show correlations through long lag periods, with the

correlation being difficult to track due to the adaptive nature of the
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GNR level, gave favourable results for one quarter forecasts. ‘Exsots “»'..
largest where changes in trend occurred. Yearly and longer foro‘c‘;;tl \;c:x"o
J
no better than guessing. Standard error (though not raliuble;- ranged from
one half to one percent of GNR, or thirty to tifty percent of change This
in line with current institutional forecasts, which are produced at legss
timely intervals.
] .
The actual regression procedure involved fdentifying which verinble

combinations would yield the best results based on the model desgriptjion.

. ‘
Differences of up to eight were tried, as were nonlinear wnblol.

. ;
Problems arose wiﬁx both cross and serial cor{*tion in the data. Methods

0

used to skirt this problem were to convert cfle data by using‘raten,
ratios, differences between variables and normalized variables. In many
instances, these still produced "singular matrix" errors when attempting
to regress the variables. Otserving the X'X matrix i{n both regular and
inverted form revealed the problems. Another problem which was a
characteristic of the data was that\of heteroscedacity (non-constant
variance). The variances of the data, especially {n converted form could
not be expected to be either the same or constant throu;t::\t the range.
This implies that the estimators, though still unbiased, are not minimum
variance. Further evidence of this was given by high correlation values

with low significance of cthe individual estimators.

The final option considered to-deal with these problems was to
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utilize the matrix capability of thé software to run a generalized least
squares regression. This method yielded no results. There is currently no
straightforward method of developing the‘necesgary weighting matrix to
allow for the differing varlances and’covariances present. A trial and

. : _

error simulation method was considered, using guessed relationships, but

proved too complex for individual applications.

Attempting to use the software packages identified another problem,

{tﬁat of adding variables tc improve the fit. When using highly correlated
e

-

data, one cannot be certain of the significance of each variable entered.
The "analysis using the multiple regression capability of Lotus 1-2-3

verified this by giving results comparable with less than 50% increase in

A}
standard error.

The Lotus' regression showed more standard error but similar

.

correlation coefficient (99.8 vs. 99.9). Morezsiggiflcantlyk.the predicted
- \
values for the next quarter were within 20% of those - predicted by more

{ LY

variables. As” with the statistical sqitware packages sp(kes‘occurred}in

v

the actual error when changes of trend occurred

P

Both methods gave poor results qhen used to predict periods greater?

thAn two quarters. Lags became prominent rendifinﬂ the ﬁqﬁpcast values
DS -
useless. Better,results for longer term were obtained using nominal values

and an exponential relation ,(log regression). This result should be

apparent from viewing the nomihalpyiEUes*for GNR. The trend has never been

- - T .
dw At times, the rate of increase hasl;j}slowed, with actual decreases in
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Figure 5.1.1 Quarterly Regression Error ($billions)
¢

-

value happening only three times. The §groblem with this is that without 0
knowing the inflation rate, only a guess is obtained as to the reai level
of econom:c activity. The long term implication is that, in ;ominal terms,
there will be steady growth. Recessions, though ar; "real"”, but
fortunately are a short to medium consideration in the decision process.
J

Long term projections may be enhanced by using the previously
described graphical methods to predict when a change in trend may occur.
Figures 5.1.1 and 5.1.2 show the regression error for quarterly and yearly

forecasts using Lotus. The error resulting from more complex regression
¢

SN

showed less variance, but the same general psttern: The plots shown, done
0 ' a )

with Lotus, show the changglin billionsiof dollars, annualized.
. - »”

v e
- 4
}‘ * - eyt
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2.2 Method Selection

The most accurate regression forecast for quarterly prediction was
achieved using the Lotus regression proceduré on the level of GNR versus
previous levels and one to seveﬁ differences, and adjusting wi;h a
smoothed value based on previous error. The smoothed value which gave the
most favourable results was achieved by using two thirds of the previous
two errors. Yearly and longer forecasts were most effectively obtained by

extrapolating the recent trend and adjusting for expected changes of trend

as predicted by graphical means.

The resulting error in the quarterly forecast was in the order of

50-60% for determining change. This compares with methods employed by

aSPs

larger firms. ,
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The choice of the Lotus based method was eng:ncod by the ease of
graphing as well as the regression‘capability. Forecast’error splkes may
be detected by plotting predicted values and visually verifying {f they
are reasonable. Large errors may sometimes be detected in this.manner.

\;
ectiven

Statistical methods which may be used conveniently by casual users
have not been suitably developed. To completely analyze the awailable data
to determine the levels of contribution to economic change and correlacion
to other variables is beyond ,the scope of most business people. Regression
_of'up to 8 variables, which Lotus will do, will provide "a reasonable
forecast of th? next quarter: Error increases with the lead time and
requires adjustment for :ﬁ tial trend changes. This adjustment can be
effected more easily by ﬁ: manual techniques. Computer analysis will
not, in the small business ;nvironment, improve the forecasting of major
trend changes in the economy, as compér;d to graphical methods. Since it
is often more important, for the small business person, to know whether
o; not.the trend is about to make a major change, rather than thé degree
of change, graphical methods prove superior. The main advantage of the
computer 1n‘ & small business application is' not the potential ‘for

statistical analysis, but rather the ability to generate graphs from data

more readily than can be accomplished manually.

~
“/
In comparison to published economic forecasts, the statistical

methods are in the same ball park in terms of trend. The August 8, 1988

issue of The Edmonton Journal carried an-article by Seymour Frieédland for

*
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the Financial Times News Service, whsdh described economic forecasts as
being the same as tossing s coin. 'The sgué quoted in the article was the
American Statistical Association. This contradicts earlier published
material!®!  but must be taken seriously, .as the source is highly
respected. The previous material claimed accuracy of 1% of GNP or 50-75%
of changes in GNP. The Harva;"d Business Review!!?) took an intermediate
stance which’ recognized the variability in the accuracy of current
forecasts, but acknow‘ledged the need for some type of forecast, and
recommended the use of more than one forecast to smooth out bias and

»
error.



6. GRAPHICAL ANALYSIS FOR FORECASTING
6.1 OQverview

Graphical analysis is composed of two parts. The obvious part is
that of observing and ;nalyzing the graphical representations of the model
variables. This was done by treating each variable separately. The second,
and equally important aspect is that of corroborating the data with other
events which are reported in the media. Qualitative analysis!® was then

applied using the‘’criteria laid out in each section.

When analyzing graphs it is important to be aware of trends and
violations of trends. A close look at the graph will give an impression
of what is happening. A ruler and pencil should be utilized to give an
indication of areas where changes of trend may be ;xpected. These usually
occur after long term trends have been broken. Drawing lines to bracket
the vertical range of data, and observing how these lines, called
"support”.and "resistance" lines gives indication as to possible changes

.

in long term trends. It is also highly important when using judgemental
.

methods that more than one or two indicators be used.

. Observing réported events and comparing them to the hard data will
develop understanding with regards to the almost living nature of economic
activity. The various shifts and flows of which particular types of
conditions ;nd parameters hold the most control are often sQCCQ; felt than
quantified. Galbraich[”l commented that sometimes the numbers describe the
economy, and sometimes non-numeric descriptions are best. By analyzing a

cross section of data, we let the graphs and supporting inf¥rmation, suc

N~

50
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as policy, commodity movements and things such as weather patterns form
a con-ensuszzf where things are headed. Objective views fr d)fferent
angles enable one person to develop a consensus opinion 4s where the
economy is headed based on these views. The major consideration in any
objective analysis, however, is to be impartial An& remove "hopes” and

biases from the procedure. The economy does not know you and your desires,

nor does it care,.
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Figure 6.2.1 Real GNR Compared to Real GNP
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The first step in the analysis is to plot, from the Lotus file,
Gross National Revenue (GNR).’as described in the model (Chap. 3). Figure
6.2.1 shows” GNR as well as the more tconventional Gross National Product
(GNP) measure. Peaks, troughs and regions of flattening slope in;aho'
graphs should be marked with verg(éal lines. Next, label the ranges
between the peaks and subsequent troughs, and regions of flat growth to
denote the separate slow downs in the economy. This procedure will be
followed with each figure to mark changes. For this, and each graph
following, ;pply the criteria discussed to observe the characteristics

before each trend change.

Spots where the trend is flat (no growth) are be noted as well, as
they are slow downs in the economy. These lin;s provide the reference
times for trend changes in the economy, which is the goal of the analysis.
Remember that these changes in growth patterns are not the same as

‘ f
commonly reported "GNP" figures.

A comparison with conventional GNP data'!®! shows that‘there were more
slow downs in GNR than GNP (Fig. 6.2.1). The Business Conditions Digest'®?®’
indicates recessions or slow downs in the economy for the following
periods, with graph labels noted:

1. From the second quarter of 1953 to the middle of the second
quarter of 1954.

‘!,L{ From the end of the third quarter of 1957 to the end of the first
quarter of, 1958 (labelled A).

C. From the middle of the second quarter of 1960 to the first



| 53
quarter of 1961 (labelled B). |
D. From the end of the fourth quarter of 196Q‘to thejfourth quarter
of 1970 (labelled D). ‘ /
E. From the end of 1973 to/(;e first quarter of 1975 (labelled E).
F. From the end of 1979 to the end of the second quarter of 1980
(labelled F). ’
G. From the end of the second quarter of 1981 to the fourth quarter

of 1982 (labelled G).

The 1958, 1960, 1970, 1973 and 1980 recessions were indicated one

’ . r (1973) to four quarters (1980) ahead of actual reported (GNP)

. reces:;ons using the GNR measure. The measure for GNR showed a downturn
the 1966-67 period, while m conv;:gional methods (GNP) showed growth.
This disparity reflects t(ij:1fference in focus- ‘the concern here is
personal consumption and net exports, where business revenues are
generated.

Fabounds in the economy, as indicated by the GNR graph occurred from

two quarters early to the same time as GNP measured change.

Items of note in the sixties were the Kennedy tax cut, proposed near
the beginning of the decade, and implemented fully by 1964, the Vietnam
War, which saw major U.S. involvement by the mid-sixties, and the tax
increases of the late sixties, beginning in 1968. The tax increase had a
twofold purpose, to slow the economy by removing the stimulus of the

previous tax cuts, and to help finance the war. These events contributed
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to the mild recession of 197071,

The volatility in ecoromic activity after 1970 should be noted.
After 1971, the U.S. was off the gold standard, moving to unbacked paper
moniey, and shifting to monetary policy as a means to control economic
activity. International trade conducted in $U.S. waslno longer fixed in
terms of relative currency values. This factor relates to the importance
of debt in the proposed model. One additional item from this period was
the withdrawal of American troops from Vietnam. This put a damper on the

'economy, which was accustomed to war related industrial growth,

6.3 Changes In Savings Rates

The long term trend in GNR (Fig. 6.2.1) 1{is :b, with fluctuations
along the way. The major component of GNR is Personal Income. We need
another measure which may reflecf expected personal income changes. This
is reflected in the change of income less change of expenditure measure.
Is the savings rate increasing or decreasing relative to expenditure? This
is important in that savings are potential consumption. A drop in savings
rate is equivalent to increased use of income now versus income later from
the firms' perspective, indicating reduced future personal expenditure.

Increases in savings rate indicate the opposite.

As described earlier, the change in personal expenditure 1is
subtracted from the change in personal income, to indicate the change 1
the savings rate. Figure 6.3.1 shows a four period moving average

smoothing of this quantity. The smoothing was done to preserve, on
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Figure 6.3.1 Income Change Less Expenditure Change compared to Gross
National Revenue
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, .
balance, the trend of. the diffeglhce. To compare Figure 6.3.1 with the
trend changes in Figure 6.2.1, lines are drawn with a ruler and pencil to

reflect the turning ppints ”“ economy.

The analysis of this graph requires following of other news and
information which may; affect the rate of savings. Has any policy been
announced which validates a change in this measure? Examples are announced
tax increases or decreases, which may affect long term savings. The plot
does show, however, that this measure of savings rate change turns
negati '+~ for more than two quarters several quarters before a peak in the
econorm ‘ne explanation for this is that savings rates are reduced during
an expansion, and. at some ‘ rior to the peak, the consumer deci{des
to increase the savings ra thus reducing consumption growth. This
appears to happen before every slow down or recession. It may be that when
the consumer has spent or reduced the accumulation rate of his savings,
and wishes to rebuild his savings account prior to more purchases.
However, one must be careful not to use this indicator alone. A good
example is 1962. Note that the savings rate is sharply negawlve. At the
same time the Kennedy Administration was drafting tax cuts aimed at
stimulating the economy. This was well known at the time, and may have
increased spending levels on the expectation of higher income in the
future.

Several quarters (more than a year) prior to the 1974 and 1980
recessions there were extended periods of -negative savings rates, and, as

will be seen in the following section, were accompanied by peaking



consumeskdebt.

When using this indicator it should b; determined if there has been
two years since the last recession or slow down, and {f there is any news
related to the change. If an expansion in the economy has been under way
for some time, and this indicator has been ﬁegative fQ( more than fwo
quarters, a trend change is indicated, unless the change in the indicator
{s explained by some news development. Examples of news which may affect
savings are tax changes, monetary policy shifts, inflation or currency
changes. Excepting the 1954 recession, when this indicator turns positive
for vbne or more quarters, the economy 1is at or near a bottom. One

consideration of that time period was the fact that personal deb% was very

low (section 6.4).

LA
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Persona& Debc is, a;rﬂill be sho\m‘ .p_rob&bly Che ber;5 indicator of
N . ﬁ.“t %\*

future economic glbvth thts measurl givel»é g‘od v{ew of the consumer’s

willingness and'ihéltty cprurchaQe “in ﬁ%o nqat Co medium term. A look at

the gra will"give an indication of" qunpumer liquidity, angd. generate an

impressgo ;-f the tfmq frame before a change may occur. The same consumer

-

dollar c.“ﬁ buy goods “and §érvices and pay back debt at the same time.

Convet‘giy g‘lncively low debt levels indicate an increased ability to

t y‘»
purchlqpfpsrdebt qprvicing costs are low. From the model, the borrowing

“the very least, debt cannot decrease by more than personal

ases to have growth. Another major factor is that personal
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debt has limits. It is assumed here that the consumer will balk at
borrowing when “either debt or debt servici?g costs reach some absolute
. level or ratio of income. Pginciple paymehts may be delayed, but interest

payments generally have to be made. Both these factors are sensitive to

changes in,ince‘spt rates.

%o,

//// ’l 8
The ratio of total debt to personal income is plotted to give a view

[ \
of longer ‘term debt commitments. Figure 6.4.) shows this graph. Again we

draw lines to reflect turﬁiﬁg points in the economy. Observe that when the
rate of ;:erease in debt slows (the slope of the debt ratio curve becomes
less positive), the economfkslows Note as well, that when ﬁhe rate of
decrease slows (the slope becomes less negative), the ecéonomy cen grow.
This reflects the relationship between the second order change in debt and
the change in economic activity. We see as well that the rate of borrowirig
slows before dropping and vice versa. The graphical representation is
quite smooth at the resolution shown, making the trend‘changes appear
gradual.

q -

Note that the growth in personal debt peaks well befd¥e the economy
\

v

at large. If we couple this with the evidence that GNR peaks at or often

before conventional GNP measures, a goad lead time is established A -

.

visible decrease in slope appears three to eight-quarters before.a peak

w” ' in the economy. It is advisable to be aware of external factors, however. )
/

The mid to late sixties saw a general decrease in the overall debt level. ‘

As wAE mencioped earlier, there was economic stimulus from the Kennedy tax

cuts dﬁring this period. These types of events are why the slope change

)’” | _ . . :
)
J ]
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is more important than ;hether th@ slope is positive or negative.

A more revealtﬁg portrait is drawn by Figure 6.4.2. The ratio of
Consuﬁer Instalment Cfe@it to Personal Income is included because it is
assumed to be the most sensitive and responsive indicator of the consumers
purchasiné power. Short term debt has the highest c;st and the g)eatest
volatility of personal dept instruments. To get a grasp of the cost of the
debt, as well as the level ;nd trend, graphs in the recommended source
material should be consulted while analyzing the deﬁt ‘graphs. The
volatility has 1ncr;ased since the dropping of the gold standard apd the
increased use of monetary policy instruments by the Mederal Reserve Board.

As with the previous plots, the trends are marked, but with this géaph

(Fig. 6.4.2) one more step is taken, peaks and bottoms are marked also.

Using methcds which are commonly used in the brokerage bus{ness,
draw in trend, support and resistance 'lines. At peaks or valleys, draw

horizontal lines. Between peaks or valleys, draw lines connecting peaks

or valleys. The significance of these 1ines is to establish trend ranges.

The following important ohservations should be made: .
1.) Is the current level above(below) the previous ppak(valle;)? Compare
the horizontal lines. This may indicate either an abproaching peak, or a
change in the consumers’ willingness to acquire debt.
2.) Is the current llevel above(bélow) the trend line connecting the

previous two peaks(valleys)? This is more likely to indicate both a change

in long term trend, and an approaching short term trend change.

»
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3.) How long has the short trend been sustained? Look to see how long the
direction has been in place since the last short term directional change.

A breakout in either 1. or 2. coupled with a trend in 3. of a few quarters

1

'

indicates a directional change is near.
. 1
"4.) Is the rate of change (slope of the curve) increasing or decreasing?

.. 5.) Changes in interest rates. The Business Conditions Digest ;nJithe
Historic Chart Book contain short term interest rate graphs. Is the grend
in interest rates the same or’opposiée to the trend in borrowing? When the
interest rate is established in the‘same direction as the change in debt,
é Ehange in the direction of borrowing should be close. If they are going
in opposite directions, there is more time until a change in economic

P

\

direction.

v

*

The explanation to item five is that if debt is .,

.increasing(decreasing), and so are interest rates,’the consumer will soon

reach a point where he/she will stop(start) borrowing.

Follow any news which may indicate sudden ¢hanges in monetary
policy. These often give clues to where rates, and thus, borrowing are
headed. It is wise as wéli to keep track of the reliability of reported

‘pblicy and events arid the subsequent responses. The oil supply crisis of
the mid 1970's is’an example. Tﬁe Federal Reserve Board was determined to
stop inflatiénary pressures caused in part by jumps in oil prices. This

resulted in tight monetary policy, resulting in dramatically increased

interest rates, which in turn put extra pressure on consumers.

g'&?
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The bottom line on consumer debt is whether or not the consumer is
liquid. By observing recent borrowing trends, an opinion can be made as
to whether the consumer is in a position to take on much debt. If the
"consumer debt ratto is near or below the previous low, the consumer may
be con-QAQrod relatively liquid. Conversely, if this measure is above the
previou;*high, 1t can be assumed that the consumer may be running short
of borrowing powef. This determines the potential for growth or recession.
The switch from the gold standard to unbacked paper money in 1971 seems,
from the graphs, td have increased the volatility in the consumer credit.
Consumer credit is a large portion of the economy, and has recently shown
large percentage swings. The increased rel£;nce on debt"§nstruments
throughout the economy is an indication that predicting changes in debt

-

trends are important to the business person. The two measures of consumer

v

debt can give advance warning on the order of one year of potential trend
changes. This is the result of two factors. The slope change will point

to a change in trend, or, the existence of a breakout from the previous

pattern will indicate a QOrfection or change of trend is approaching.

Research in the form of monitoring of news and events is required to give'

“
insight into the nature and severity of the effects.

6.5 Inventories

Inventories management is an important focus of small business.
Economy wide, inventories are also important. Large levels of inventories
may result in layoffs, causing pressure on prices and employment. Low
levels may lead to price rises And inflationary fears.,Iﬁventories may

" also indicate changes in economic conditions. g
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Figure 6.5.1 Inventory to Sales Ratio Compared to Gross
National Revenue
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When inventory levels drop below desired levels, the need for
increased production is signalled. This leads to investment and expansion.
A problem occurs if the consumer is "tapped out", or finqpcially

overextended. The production then stays on the shelves. How may this be

fndicated? A look at Figure 6.5.1 will give some clues. When the inventory“;»

to sales ratio bottoms an?)begins to turn up, the economy slows in 4 to
8 quarters. When the ratio peaks, a recovery is |§arf The use of a 20
period moving average smoothing of trend is useful to help estimate when
levels are above or below desired levels, using the treqd line as an

estimator for desired levels.

When the ratio crosses the trend line, it must then be determined

1f the ratio can continue on that side of the line for any period of time.
It must be asked if there is good cause to expect this condition to last.
This entails a check of consumer debt and savings graphs. Check to see
what condition is the consumer in. The news should be followed and noted
for developments. Technological developments may affect output levels or
Qwentor‘\ies. Govérnment: policy changes may have inventory effects. Supply
congigggiifons, such as material shortages may also affect inventory

levels.

R

The plots show that industry tends to over-react to both recoveries

and recessions.” Two observations come out of the graphical analysis of
i _ - .
inventory to sales ratios: Too much is produced late in the recovery

cycle, and too little is Eo ﬂ‘r?fla;e in the ‘recession cycle.

-4 oy -
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Figure 6.6.1 shows the trend in net exports for the U.S. For most
of the period from }953 to 1986, the range has been close to zero, with
a slight positive bias. In more recent years, though, this ha:lchanged.
Since dropping the gold standard and moving to floating currency, trade
fluctuations have become more volatile. This has led to increased activity
in trade legislation and policy moves to affect interest rates and
currency. A leag running, relatively large trade deficit is a recent
consideration in the U.S. economy. Already we are seeing tremendous
changes in currencies and in Congressional action. Economic theory
indicates that the currency should go in the same direction as the trade

balance!’3 .

6.7 Lead Time Summary

The Gross National Revenue measure tends to change direction one or
more quarters ahead of Gross National Product (GNP). This reflects the
inclusion of inventory increases and investment increases in the

calculation of GNP. ) .
&%N s

e W

The measure reflecting the change in savings rate, calculated by
subtracting expenditure change from income change, (smoothed four
quarters) moveg_from three to twelve quarters ahead of the econoﬁy.
Significant ,;\ tive readings (three or more quarters in the negative

SRRy

iy
region) indié?%e peaks five to seven quarters away.

©

Trend breakouts in the debt ratios indicate change in approximately

“i W
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six months to one year. Slope changes indicate about two quarters. These
should be considered Iin unison with each other and interest rate trends

to obtain the best results.

The inventory to sales ratio normally shows signs of bottoming three

or more quarters before a peak in GNR.

*

6.8 Summary Of Graphical Methods

The proper application of the grapﬁical analysis 1s to check each
graph for indications of trond chfnge. This is accomplished by comparing
past and present trends. Differences in the graphs from period to period
indicate possible changes in trends. The expected trend is based on the
indications of a majority of the indicators, with support from outside
news. The indication of each variable is considered, in conjunction with
any other available relevant information, and added to the rest, resulting
in a Q; - or neutral reading. The‘severity of the change 1s indicated by
the degree of disparity the variables display compared to previous
changes§ Are all the variables indicating change, or only most? Are the
indications strong, or mild for each variable? Is therfryany other

justification for the variables to behave this way? This warns the manager

to adopt policies which reflect the expected events.

Factors to remember while analyzing the graphs:
1. Consumer torrowing peaks prior to recessions, and bottoms prior to
recoveries.

2. A negative move in savings rate of 2 or more quarters indicates a
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possible downturn, while a move to the positive region during a recession
indicates a turnaround. ¢
3. A bottoming in the inventory to sales ratio indicates a slow down,
while a top indicates a recovery. A move across the long term average
suggests checking the other indicators and news for evidence that a bottom
or top is near.

4. Net Exports give an indication of possible changes in interest r;te
and trade policy. A .

5. The GNR graph (Fig. 6.2.1) gives a rough indication of when to expect
change. This measure moves ahead of conventional GNP, as shown by the same
graph. A look at the time between slow downs will give an indication of
whether a change may be due.

6. Follow key news {tems. When it is reported, for example that the
consumer can no longer lead the recovery, what are the implications? Other
themes which may be in the news near trend changes are "things couldn't

be better(worse)." Ironiq;fiy, they may be right. If this story is

correct, then a change 1s near.

Following this, check for any externzl clueg such as news items
which may influence one or more of the indicatg;s. It {; important to
remember to keep track on a continuing basis of important évents and their
effects. It cannot be stressed enough that an indifferlnt attitude be
applied. While observing the graphs questions such as "Can this go on?",
or "Is this reasonable?"” should constantly be on one’s mind.

What i{s the savings trend, and how high can debt go before it
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becomes a burden to the consumer? Previous levels and current short term
trends will provide an estimate. Conversely, when is the consumer liquid?

L
Debt is a very important factor in consumer behaviour.

What 1s the overall economic trend? Where are interest rates
heading? Have we jﬁst seen a recession, or have we experienced a long
period of growth? Historically, recessions or slow downs happen every few
yeafs[”’. as do subsequent periods of growth. Periods of growth tend to be

longer, and as the GNR graph (Fig. 6.2.1) shows, the long term trend is

rising.

What are inventories doing? Steady movement one way or 'the other
*

indicates an imbalance. Why are inventories changing? Is it a long term

trend, or a signal of shoit term change?

Where are Net Exports going? Has there been any prolonged imbalance
which may result in international payments problems or policy changes?

What wi. be the effects on the éurrency?

R 4

L

-
Asking these types questions forcds the analyst to form a consensus
of the Iinformation. This is important to the small business nanager, who

often is a sole proprietor, with little in the way of informed input.
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6.9 Specifis Applicgtfons
The previous sectionwaiscussed methods of forecasting aggregate
economic activity. The rationale behind this is to determine the overali
plcture. Once the major direction of the overall economy is predicted: it
remains to determine where a specific area or sector is headed. &he
principles which will be used here are those of income el;sticity and 1ife
cycle. Mnrket; respond to the income ®evel 1in the economy either
positively, negatively, or neutrally. Markets also spond to time change
in the same fashion. This reflects chaages/fg/::::umer preference and
technology. '

Both these factors are present in the rate of change of a‘seQCOr or
region with respect to the overall trend. To apply\this, one must obtai;
data which reflecﬁs the particular sector and determine the relationship
with the trend. Type of relationships include lagged, leading, 1iééa;f
nonlinear, constant, positive and negative. The nature of ghebrelationéhip E
may be observed by plotting both ;ets of data against time, and tﬁek :
comparing the two trends. This plot will indicate the relationship'betweeﬁ‘ :

the sector under consideration and the economy as a whole. ' A

The Alberta recession of the early 1980's provides an opportunity
to {llustrate a specific application of the graphical forecasting methods.
Information in this illustration was that available prior to 1981, with
some of the subjective material dating to 1978-79. The Alberta Treasury

was the source of economic data for the province. Grain and livestock
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trends were obtained from the”Federal Reserve Bulletin and Richardson's
Greenshields. 0il price and trade data éworo obtained éron the above
sources and the F;aeral Reserve Monthly Chart Book. Additional news items

which were noted.

’

Figure 6.9.1 Comparing GNR and Prov. GDP
S
Comparing previous economic data of the rate of change of Provincial
4
b .
gross domestic product versus the rate of change of Gross National Revenue
(GNR) showed an approximately constant relationship between Alberta’s

Gross Domestic Product (GDP) and GNR. The cumulative rates of change were



e

used. That is, the Alberta was” growing at a constant ratio tde%ts u.s.

EY

“counterpart. A linear regression of the two indicated the constant

relationship was reasonable. 7 !

The information in the mews gives {psight as to thelsossible future

felationship between the local ecpnomy and the U.S. economy .

N

1, The unanticipéted success of the Chinese agricultural reforms of the

late 1970's, ghich resulted in dramatic incri?%es in -agrigultural
- 4 R ' .
productivity for a majog importer of our grain surpluses.

!
2. Waralngs»from Sheik Yamani of Saudi Arabia of the dangers of oil prices
over $28 per barrel coupled :ith massive éxploration ventd:és f and

development of unconventignal oil resources\\specifhﬂally North Seg oil

‘ »
reserves indicated a possibl saturation of the market. Spot prices for .
oil were erfatic: amd meeting‘high resistance at the $35.00 a barqglﬁ

?range. There was also much evidence of cheating on production quotas by

. N
OPEC members.

3. The United States Department of Agriculture reported figures estimatihg

the grajin in storagé in the U.S. at more than two thirds of a bumper crop.
. » . _

4. Commodity prices in general had peaked and were bégiﬁning to decline.
5. Real Estate prices had cearédltheir sharp rise,‘exhibiting,toppiﬁg

| ' B .
action at historke levels. Agricultural land was selling at prices which
~o

could not ‘be amortized for any time period giVen the inteqpst ratgs_g\?

cash flg,s prevailing at the’ time. ; . IEEI.

’

¢

Q¥
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The evidence put forth in the ngws of the-1978-1979 betiod indicated

that perhaps the expectations of sky-rockefing oil prices and continued
strnng growth in Alberta were opt?mistic. The news 1nd1cnted a levelling

\ :
off of the oil industry and a decline in the agriculturaNf§sector.
s " ‘ . "{

Continued success of the British North Sea oil development and cheating
by OPEC members could even generate a downturn in oil prices. The failure
of oil prices to continue upward supports this 1dea. A decline in thesée

two .areas JAwould ?nt’ to Alberta maybe holding its own but more 11ke1y

Yo,
under perf‘oﬂﬁng * BGS Qccmomy

™

6.10.2 G dica

Refer back to the previously discussed graphs (Fig 6.2.1 to Fig.

6.7. 1) and cover the post 1980 data. This will‘ then show what was seen

in the late i979.
Ty \ -

Graph‘ical' analysis showed the following:
4
‘b-rThe GNR began to decline in mid 1979, while GNP showed flat % odest

growth (Fig. 6.2.1) after several years. of rise, pointing to a possible

slow down. R

2. By late 1979, consumer instalment credit (Fih. 6.4.2) had been rising

for 3 years, hitting an all time high as aper!tntage of personal income,

breaking out of the previous pattern. A minor GNR downturn in ‘79 barely

oY -

slowed the borrowing, but the borrowing was slowiftg.
' A : ) : ]

: . : ». )
3. The tédtal. debt to income curve tFig. 6.4.1) wds also 1n.ai'$1;eak out

v . . <8
J position, pointing to a possible correctior.

v t

4. The difference “tb'ei’w I@Lcomé éhénger and éxpenditure change (Fig.

. -
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6.3.1) turned negative in mid 77, registering six quarters in the negative

region, a bearish event.
5. The inventory to sales ratio (Fig. 6.5.1) had bottomed prior to the

’
slow down in 79, and was just beginning to rise, indicating a 5101’pown

in sales or over production. .

All of the graphical indfc#tors sat in ;7oderate1y to strongly
negative position, These negative readings in all but GNR were indicated
.for more than two quarters prlor to the end of 1979, indicating the peak
was closer.

-

) t New

24 The following are news items of the, day:
. ) . /\\
1. Constantly in the news was the desire of the Federal Reserve Board/gf
'\,

. the United SCates,‘more specificallf‘Paul Volker, the board's chairman,

- .

to bring inflation under eontrol, p
i ] s
2. Interest rates were sharply rising, verifying the Federal Reserve
»
Board’'s stated policy to stop inflation, and putting increased pressure.
N

on the overextended consumer. X “iﬁ
+ . .

3. GNP was reported to be growing at a mode;cbraSe. This was given as
evidence that the fight against inflation ca;sed by an over heated economy

was being won. This spells trouble for any Highly leveraged individuals -
or firms, as any pri;; dgcreases may lead to difficultigsz/ »

4. Banks are failing at a rate n:; seen since the G;eat Depression.

Defaults and bankruptcies are fdrcing banks out of business. Savings and s
a B - R N ~
de

loan instiﬁacions are the hardest hit.

®) *

. .
kY K ] .
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5. Budget ‘deficits were seen to be out of contrpl.

6. Talk of $80 oil which would run out in ten or fifteen yearas was °
® :

¢

rampant.

-

The major news indicators pointed to a slow down in the economy .

6.10.4 The Projection , ‘
The graphical indicators and the:, supporting news indicators

indicated a recession. The expected lead time of two to six quarters

s

pointed to.a mid 80 to mid, 81 down turn. It remained to estimate Cn
A4

severity of the downturn which was expected.
»

The h{gh levels of debt and interest rates, when compared to t#fe 73
recession, indicated that it could be the same degree of severity as 73
if not more severe. The rise in both long and short term consumer debt

lfrom the previous nhgession low took both levels to historié highs. The
grabhs both demonstrate flattening exponential shapes, indicating a

resistance to higher debt levels. This, coupled with interest rgtes near

£
historic levels made debt servicing levels very high The consumer was not

liqufﬂ by historical measure,,and any move to build liquidity. may become 3
) -
. “severe, as iéﬂﬁcated by che distupbing new trend of declining troughs
~\ 4which>point/mo more debt liquidation_ on the move. . A

i

,

LY

W
The bottoming of the inventory to sales ratio at fairly high levels
(by historical standards) may mean high levels of unemploym;nt A slow

down in the economy with hié% invenCOry levels coupled with high ini¢ial

:-d:“ \ .

g &
: "Rgi )
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output levels contributing to those inventories may lead to a protracted

' -

down turn. .y

The developing grain glut coupled witn uncertainties in oil'pric-e
m(lwemebnts give'rlse 'to the posgsibility of a more severe reaction in
Alberta. Charts of the'per;.od indicate a peaky and erratic oil price. The
grain situation is noor","/‘:'ith huge» surpluses‘ in the U.S., equivalent to
-2/3 of a bumper crop. ‘The interest.ywate outlook indicated {Qe possibility

£ actual deflqtion, which would create problems with liquidity. The.

_ . »
outlook appears very negative for the local economy.

. ) b4
Subsequent evenﬂverified this projection.
: ¢

'

P

-

- " N

Applyingthe abaze proceggure to the pe:';?d from the mid fifties to

1986 results 1n.. the prediction of aﬁ the stow downs in the period. The

application of external information hﬁlped to 1nd,icate the severity of the

slow downs. A slow down was 1nd1caied3 the graphs «for the 1966 time

frame, jUt additional information poin@ed to slow growth rathfr than an

actual downturn The anticipated tax cuts were in‘ﬂxll force, enha\fing
)

consuper liquidity, and the, Vietnam war effort was - esba],‘ting,

p¥

artificially inflating the economy, and keeping. inventories® and

Y

unemployment low.:

-

“ . .

Au(fo/ritive comment on current macro€conomic forécasts comes from

the Ameriwan Statisticg{ . Association. In August of }988,‘“ this

.
s
- M 4

N

. £“ . . . . ‘. - -
N Lll_m_e.l_zﬂmu_mm , . 7
° L 2
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organization as reported in the ggmgn;gnduuuuuu. concluded that economic

forecasts currently availgle predicted changes as well as flipping 4
coin. This is a disheartenin’g revelation to the busin;u manager, who
of(;en relies on widely publis%ﬂxed information for trend projections. As a
footr'\ot;eA to illustrate-the point, September 14, 1981, .the President's
council of economic advisors announced tl‘\at there could not be a recossion»
in theslelle year. . |
&re

. R A

~nss up a point about published forecasts, especially
or;es. Virtually no government official will predict a downturn
in the economy. There are two reasons: It mak&‘ it tough to get vQtes lﬁ"
there is the ‘possibility that such annoupcements may cause a downturn,

Stategents from officials, such as theqéederal Reserve Chairman tend to
. ‘
be stronger, and use terms such as "if we don’t ... then maybe ...". Most

- .
other organizations know as well that "doom and gloom" forecasts are not

.

L v ‘ "
“? . . . ' v oL ’ 1"”

(52)

wo_pular. The usual procedure in these cases is to kill the messenger.

Some sources indicate yearly and quarterly forecagts with

standard error accuracy of up to 1% of GNP. Checking a graph!®’ on Real GNP.

gives some indication as to why this is possibla. Estimating the trend

P

uéing a ruler, over the long run, can give a good guess. The problem is

in determining thanges in trend. This is where the errors are largest.

-»

A Harvard Business Review article!'!! suggests that forecasts are’

L RS

P

better than nothing, and that a consensus dppxoach tpxsed to make a
v ? X .

prediction based on several forecasts, and their expe::te 1 reliabilicy. The
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.“l . | '. - . ) .

graphical inethod .suggested here recommends using outside information,

tho@gh not specifically forecasts, to assist in the process of determining

validity. ‘{ .
’-' . L]
[ . - c
To sum up, the graphical met:l:}g&:?hlll glve prediction of dow-ntu‘
L . . .
. which is superior to those gererally availab‘letj ;:he busiheu p!rson The |

Bl m@ nFe
model will also lend vcrification to forecasts of)bgrowt!h vhia‘\, are o
_ . f;,‘ . . '

' =pported.
sSSP
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L

The Previous two chaplters discussed methods of forecasting aggregate
econonic ectivity, and applying the forecast to a pert'icular industry or
régiok. The rationale behind this approach s to first determine the
overall picture, then to estimate how a particular industry or region fitu

1

intb this picture. It was also determined that more conventional

approaches to obtaining or developing a prediction,of the future were less

. ‘ Loy e
than - saﬁisfactot" for the business application by man%ers Cyud

: . . 2 [
, ', o gt e P
* .
N v .

)

" The statistical methods, regression and time series analysis yielded

results which were inferior to graphical interpretation methods. Whi}e ths °

Wi

time series analysis did provide some.evidence for the assumptign QY an
adaptive gain model of economic adjustment, forecasts of .enJ and t{o‘;l
change were poor. If the economy is an adaptive gain, po*ftive faedbuck
system, this is to be expected, as serial correlations will nokdiﬁaﬁbo“
Regression analysis was limited to methods which could be reasonably-"
N
explained to the uninitiated business person. This entailed using fairly
simple relationships of the .wvariables, and differencing of these
A3
sophisticated statistical software packages. However, erro#s were largest

at 'turning' points.

Graphical interpretation using the methods recommended gave the best

"predictions of turning points, and could be conducfed without computer

* 80 ,
: ?d

#

é

o

‘1

- . » N )
- variables. Hefe, Lotus gave basically the same reﬁts as the more
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auailtnnce, if required. These methods require the visualizing of
L 4

conditions using plotted“data, and developing an understanding of and

nflue the economy. This provides a

sensitivity towards factors w

-~
long term benefit to the business person who is looking for a workag‘i"

médel which will enable both a better understanding of economic variables,
. a 0

. 4 . .
and generate reliable forecasts. An indirec;,ienefi& may accrue by the yse
v i

of the model to provic‘a fo‘asting ser¥ice @ the smaller business

person who may not have the inclination to Wévelop his or her own

forecasts. The application of this mbdel is éo’»réstficted to any group,
though it is adaptable ®o any business environment, as the goal 1is to

provide a "user friendly", effective ﬂbrecqixing procedure.

-

¢

The method proposed proves superior to the more conventional current
methods used for business applications!’), Current methods entail,
primarily, the use of third party information, with little verification

. L . :
of the effectiveness of the forecasts, or the.gathering and analysis of
H

" data and information thouE a’set model or procedure. As outlined iq‘the
Harvard Busin;:;‘ntd‘Zt“‘% the/dgffeyent methods require anywhere from a
few hours a wee; up, and varyin;\lEXEZ% of expertise. -

.o . » o

Statistical methods, while still requiring the gathering of data,
tend to de;e}ob a reliance og the calcuiations. If,thé economy operates
on an adaptive basis, the effects of the variables couTt slowly change
vitheut the statistical model indicating .the change. This would increase

forecast ejror over time. Current third party and in-house forecasts fall
~

short in the accuracy department. In short from both an accuracy an

*

Fw ]
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usability standpoint, the graphical method {s superior, and thus |is
recommended for business use, as a managemetit tool. Potential may also

o«

exist for special applications, such as forecasting services.

1.2 Application

Two steps are iwolved in the application of the recommended

'S

graphical method of forecasting. A procedure for gathering reliable data

and producing the plots needs tq be established. This {includes the J

" determinination of data types and necessiry calculatipns to produce the
proper raw and calculated data to plot. The second step is in dewelnping
. ‘.

a feel for reading trends in both the data and the news.

\ .
A )

- ““

A consistent data base is important. o achieve this goal, three

’ "

publications -from two sources are retmnend.ed: These are the Buginess

anﬂﬂmm_lﬁm;, from the U.S. Commerce Department, and the Higtorical
. . /
Chart Book and Federal Reserve Bulletin, from the Board of Governors of \

the Federal Res‘re Board. All. the data required is in these three

publications in both tabular\ and graphical form. Only the calculated

values for savings change®are not included —InTormation {s available on

L4

a subscription basis. Industry or regional information should be obtaineddp
4 ’ b ‘o . . ’ -
from these or other governmental sources. These are the prime sour@es faxs \

L
other, secondary sources. \".‘
) v -

- 4 , -

Due to the delay of up to one quarter( in gome of the data, more

immediate information 1is required in the short term. The two

’

recommendations here are ‘s, (preferred) a weekly paper, and The
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" Hall Screet Journal. a daily. The format of Barron’'s 1s more user

s
friendly. Just open the back two or three pgges, and all the information

is theré. Most of the supplementary information for the judgemental

process is also included. Being a weekly publication, only the more

{mportant material is covered. Care must be taken to verify the form of

the data, and to update w!!h the government data as it becomes available.
-

- 1.2.1 Data Required

All the data items are required quarterly, except personal income,

whic uired in both monthly and quarterly form, and consumer

insta edit, which is required monthly.

1.) Ta.tnl Deibt: or Total Deb‘; to Psrsonal Income. Ratio. The convenient
method is to estimate, this—~¢ff. a ‘chart of the Total to Personal Income
Ratio (Hiatorical Chart Book).

2.) Consumer Instalment Credit. This figure is reported in most financial
sections of newspapers. The rafio can alsbo be est“nated from charts

. (Historical Chaxt Book).
~ 3
3.) Personal Income. If the debt ratios are not entered in the data, _this

item is needed to calwmulate them (Wﬂmﬂiﬁiﬁ-

4.) Disposable Income¢. This‘'4¢ needed in,the calculation of the income

change less expenditure change .(ﬁuﬂms.ﬁandinmmgﬁ)
'\Sﬁvﬂortgage Debt. This is can be estimateéM from the ousehold debt cMart

(used in 1.). One third of this value is used as a proxy for d<Ln payment

i

on homes.

[ ]

6.) Personal Consumption. This is-used in calculating income change less

.



expenditure change (Business Conditions Digest).

7.) Implicit (GNE) Price Deflato¥s This is optional, as all the graphical
values depend on ratios, or in the s;vings change measure, a posirive or
negative value. This deflator d\gs: however, reduce the variabil{icy
between time periods, reducing the sﬁread from one end oé the gr;ph to the
other (Business Conditions Digest). .

8.) Inventory to Sales Ratio, plus‘ a 20 quarter moving average

(calculated) (Buginess Conditions Digest).

9.) Net Exports. Tpe nominal quantityus usually reported, as is the case
. ¢ .

with all the non-ratio variables (Business Conditions Digest).
» > LN

1v.) The calculated value for savings change .and a fourwqgarter moving

average are needed.

~
] - ~
When updating data, it is important to maintaip consistency. Changes

in the variables may be reported in percent or ﬁominai quantity, wﬁile
levels ‘Ey or may not be reportedj Net Exports and Inventory ta Sales
Ratio are reported as 1s.;Choose one reporting siyle and adjust by any
necessa;y calculation to ‘convert to the desired form for the analysis.

Appended are two Lotus files (monthly and quarterly) with the appropriate
. !
entries and calculations.
+ . \,)\

3
r

Reading the trends rq.qwiree thgt thgres Qr.*t;oo hi&h,
l".\‘ ? Rl . . q“ -

Some blurring of da?ﬂ‘“ v I
34 ,k‘

underlying trend. The ‘yplana oryf{rfw

7.pfr;“; X ngq qpo type of
wa K

resolution required: The charts i{n the récommﬂpded sources q%so display

the type of resolution which makes analysjs etsier. ,

L 4

4
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3

Interpretation r‘qq‘r actice. Plots, trends and events are

compared to fine tune for ng skills. The method is judgemental in

nature. Reason {is emplo,‘.’!ﬁ observfg and understanding the graphs. A

series of self-‘.nerac'uestions such as those suggested should®be
w [

asked. A list sMduld be mafle up, and updated with relevant questions to

seek answers to while conducting the analysis.

v t Factors

A major considerat%on in the implementation of any program is the

expected cost of iIntroducing the program to the operation. This is

[ 4
4 composed of two factors in this case, time and money.
N

e

The cost of inttosgiing the recommended forecasting model is
minimal. Yearly subscription cost the desired publicalions cost ,is
_ﬁjx:gn;;! $92 (U.S.), the Business Conditions Digest, $44 (U.S.), and the
wmm, $65 (U.s.)” The Historical Chart Book is $1.25
per copy published quarterly, and the Federal Reserve Bank of Dallas

offlers The Economiv Review free It is assumed that the local news, is

\

cracked as a matter of course.

_#The time'rGQuireEents age low as well. Collec.ing st%rtng anq
plotting the daéa require less than one hour per month. This is
indeﬁendent of manual or computer use. The reading of 5gxggn;§ and the
local newspa;er require the most time. Watching the news on television

\
i

once a day adds another few hours per week. Relev#nt information sfould

.
e
Pl

.
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v
.

be noted and kept on file. This process will take two or three hours per

)
week. The interpretation of the graphs: and comparison with the noted

material will take another hour or two per month. ‘

The time and monetary ‘Commitments are not prohibit{ve for any
business person (including the owner/operator) who desires *o improve
Operatir;g and capital dec{sjons by utilizing an effective forecasting
tool. Someone wishing to use this model to provlrde a forecasting service
would have ample time to produce forecasts and supplement thsm with
additional insight and information, while 'maintainlng a monyghly or bl‘-

weekly, format. This provides a potential secondary method of generating

forecasts for the firm who may not wish to do in house forecasting.

. /
- ’ .

7.3 Advantages

The projected graphical prediction method provides the means for the

/7

business manager, or an agent wishing to generate forecasts for smaller
and other firms, to model the economy and forecast trend .changes. WVhat was
once , largely ‘externally supblied from questionable sources .mny be

Internally generated and tailoreq, over time, t6 the individuals firm's

-~

needs. Events associated wilh the 1‘t recession demonstrated the need for
] V4

better forecasting methods, especially for privately held firms. While the
failures of large firms made the news, the majority of the buginess
. I

failures were smaller, privately held bulinesses.

! . s :
The independent business is usually a price taker in the economy,'®®’

. ' . . ) . . ~ ’ ‘
and therefore 1is at.a disadvantage 1f conditions are not corr‘ectly

. . s .

’

a

-
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anticipated.The firm's .management decision making process requires
o .

! , ¢
reasondbly accurate forecasts. Being in geaf with the &conomy will remove

aqnajor source of risk to tHebsuccess,of business entérprises.

¢ : , ‘o,

With the accurate trend predictions, the following may be
Acco;plished ahead of time, reducing risk:-”
1.v1n§entories may be built up or trimTed.

2. Pr&duction plans revised.
3. Personnel requirements re-evaluag;d.
4. Marketing and'pricing strategiés adjusted.h

5. Procurement methods re-evaluated. }

6. Shoré\;e:m financ$a1 situation - payables, receivableé, working capital
! ~ —— .

L

policies reviewed.

$.

o
7. Long term capital investméht/divestment decisions reviewed.

" The correct courge of action is the.easiest to ;ccomplish, but ochn
the hardest to detect. At economfc peaks, it is easy to sell, as there are
jlots§of buyers, and at bottoms the;rgverse is true. This probably refleéts
the advantage provided by the models’ accurate trénd predictions. B;ing
able to in; a high probability projection of when the trena maj.chang;
enables the ﬁanager to bettér c§p1talize on the moves. The major failing
in this method is that there is nbt.éertainty in the time frame provid:d.
This problem is common to other types of forecasts. The answer to the

uncertainty problem: it’s better to get off the track an hour before the

train gets there than one second too late.
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Recommended Sources of Data
Business Conditions Digest
Superintendent of Documents
U. §S. Government Printing Office
Washington, D. C., 20402
Eederal Resexve Bulletin and Historjical Chart Book
Bonr; Of Governors of the Federal Reserve System
Publications Services
Mail Stop 138
Washington D. C., 20551.
Ecopnomic Review
Federal Reserve Bank of Dallas
Public Affairs Department
Station K,

Dallas Tx., 75222.



Lotus 1-2-3 Format Used
Two Lotus formats were used in tabulating the data required for the
graphical analysis. These were for handling quarterly and monthly data.
The first three rows were reserved for headings to describe the data.
Where annual rates are shown, the entry represents four times the actual

quarterly figure. The first row of each column is shown.

.
Al

1, Quarterly Data Format

Colunn Description
AL Year and Quarter in decimal form. .
B4 , GNE Deflator.
Ca4 Personal Income, annual rate. )
D4 Disposable Income, annﬁal rate.
E4 Personal Consumption, annual rate.
F4 Consumer Instalment Credit Outstanding.
G4 Home Mortgage Debt as a percentage of Personal Income.
H4 "Other" Debt as a percentage of Personal Income.
14 Net Exports. annual rate.
J4 Inventory to Sales Ratio.
K5 Change {n Income less Change in Expenditure.

(C5*(1-G5/300)-E5)*100/BS5—(C4*(1-G4/300)~E4)*100/B4
L9 Four Period Moving Average of K5. @AVG(KS. K9)

M5 Gross National Revenue. (E5+(4*C5%G5/300)+15)*100/BS
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Na4

04

P23

Colyggn
Al
B4
C4

D4
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The Rati{o of Consumer Initnlﬁont Credit to Personal
Income. (F4/C4)
The Ratio of Total Debt to Personal Income. N&4+G4+H4

Twenty Period Moving Average of Inventory/Sales.

@AVG(J4 . . J23)

2. Monthly Format

Description

Year And Month in decimal form.
Personal Income, annual rate.

Consumer Instalment Credit Outstanding.

Ratio of Consumer Instalment Credit to Personal Income.

(B4 /Cb4)



