How to Choose the Right Forecasting Technique
To handle the increasing variety and complexity of managerial forecasting

problems, many forecasting techniques have been developed in recent years. Each
has its special use, and care must be taken to select the correct technique for a
particular application. The manager as well as the forecaster has a role to play in
technique selection; and the better they understand the range of forecasting
possibilities, the more likely it is that a company’s forecasting efforts will bear fruit.

The selection of a method depends on many factors—the context of the
forecast, the relevance and availability of historical data, the degree of accuracy
desirable, the time period to be forecast, the cost/ benefit (or value) of the forecast
to the company, and the time available for making the analysis.

These factors must be weighed constantly, and on a variety of levels. In
general, for example, the forecaster should choose a technique that makes the best
use of available data. If the forecaster can readily apply one technique of acceptable
accuracy, he or she should not try to “gold plate” by using a more advanced
technique that offers potentially greater accuracy but that requires nonexistent
information or information that is costly to obtain. This kind of trade-off is relatively
easy to make, but others, as we shall see, require considerably more thought.

Furthermore, where a company wishes to forecast with reference to a
particular product, it must consider the stage of the product’s life cycle for which it
iIs making the forecast. The availability of data and the possibility of establishing
relationships between the factors depend directly on the maturity of a product, and
hence the life-cycle stage is a prime determinant of the forecasting method to be
used.

Our purpose here is to present an overview of this field by discussing the way
a company ought to approach a forecasting problem, describing the methods
available, and explaining how to match method to problem. We shall illustrate the
use of the various techniques from our experience with them at Corning, and then

close with our own forecast for the future of forecasting.



Manager, Forecaster & Choice of Methods

A manager generally assumes that when asking a forecaster to prepare a
specific projection, the request itself provides sufficient information for the
forecaster to go to work and do the job. This is almost never true.

Successful forecasting begins with a collaboration between the manager and
the forecaster, in which they work out answers to the following questions.

1. What is the purpose of the forecast—how is it to be used? This determines
the accuracy and power required of the techniques, and hence governs selection.
Deciding whether to enter a business may require only a rather gross estimate of the
size of the market, whereas a forecast made for budgeting purposes should be quite
accurate. The appropriate techniques differ accordingly.

Again, if the forecast is to set a “standard” against which to evaluate
performance, the forecasting method should not take into account special actions,
such as promotions and other marketing devices, since these are meant to change
historical patterns and relationships and hence form part of the “performance” to be
evaluated.

Forecasts that simply sketch what the future will be like if a company makes
no significant changes in tactics and strategy are usually not good enough for
planning purposes. On the other hand, if management wants a forecast of the effect
that a certain marketing strategy under debate will have on sales growth, then the
technique must be sophisticated enough to take explicit account of the special actions
and events the strategy entails.

Techniques vary in their costs, as well as in scope and accuracy. The manager
must fix the level of inaccuracy he or she can tolerate—in other words, decide how
his or her decision will vary, depending on the range of accuracy of the forecast.
This allows the forecaster to trade off cost against the value of accuracy in choosing

a technique.



Three General Types

Once the manager and the forecaster have formulated their problem, the
forecaster will be in a position to choose a method.

There are three basic types—qualitative techniques, time series analysis and
projection, and causal models. The first uses qualitative data (expert opinion, for
example) and information about special events of the kind already mentioned, and
may or may not take the past into consideration.

The second, on the other hand, focuses entirely on patterns and pattern
changes, and thus relies entirely on historical data.

The third uses highly refined and specific information about relationships
between system elements, and is powerful enough to take special events formally
into account. As with time series analysis and projection techniques, the past is
important to causal models.

These differences imply (quite correctly) that the same type of forecasting
technique is not appropriate to forecast sales, say, at all stages of the life cycle of a
product—for example, a technique that relies on historical data would not be useful
in forecasting the future of a totally new product that has no history.

The major part of the balance of this article will be concerned with the
problem of suiting the technique to the life-cycle stages. We hope to give the
executive insight into the potential of forecasting by showing how this problem is to
be approached. But before we discuss the life cycle, we need to sketch the general

functions of the three basic types of techniques in a bit more detail.



Time series analysis

These are statistical techniques used when several years’ data for a product or
product line are available and when relationships and trends are both clear and
relatively stable.

One of the basic principles of statistical forecasting—indeed, of all forecasting
when historical data are available—is that the forecaster should use the data on past
performance to get a “speedometer reading” of the current rate (of sales, say) and of
how fast this rate is increasing or decreasing. The current rate and changes in the
rate—“acceleration” and “deceleration”—constitute the basis of forecasting. Once
they are known, various mathematical techniques can develop projections from
them.

The matter is not so simple as it sounds, however. It is usually difficult to
make projections from raw data since the rates and trends are not immediately
obvious; they are mixed up with seasonal variations, for example, and perhaps
distorted by such factors as the effects of a large sales promotion campaign. The raw
data must be massaged before they are usable, and this is frequently done by time
series analysis.

Now, a time series is a set of chronologically ordered points of raw data—for
example, a division’s sales of a given product, by month, for several years. Time
series analysis helps to identify and explain:

Any regularity or systematic variation in the series of data which is due to
seasonality—the “seasonals.”

Cyclical patterns that repeat any two or three years or more: trends in the data,
Growth rates of these trends.

Once the analysis is complete, the work of projecting future sales (or
whatever) can begin. We should note that while we have separated analysis from
projection here for purposes of explanation, most statistical forecasting techniques

actually combine both functions in a single operation.



Forecasting the growth rate

Medium- and long-range forecasting of the market growth rate and of the
attainment of steady-state sales requires the same measures as does the product
introduction stage—detailed marketing studies (especially intention-to-buy surveys)
and product comparisons.

When a product has entered rapid growth, on the other hand, there are
generally sufficient data available to construct statistical and possibly even causal
growth models (although the latter will necessarily contain assumptions that must
be verified later).

We estimated the growth rate and steady-state rate of color TV by a crude
econometric-marketing model from data available at the beginning of this stage. We
conducted frequent marketing studies as well.

The growth rate for Corning Ware Cookware, as we explained, was limited
primarily by our production capabilities; and hence the basic information to be
predicted in that case was the date of leveling growth. Because substantial
inventories buffered information on consumer sales all along the line, good field data
were lacking, which made this date difficult to estimate. Eventually we found it
necessary to establish a better (more direct) field information system.

As well as merely buffering information, in the case of a component product,
the pipeline exerts certain distorting effects on the manufacturer’s demand; these
effects, although highly important, are often illogically neglected in production or

capacity planning.



Simulating the pipeline

While the ware-in-process demand in the pipeline has an S-curve like that of
retail sales, it may lag or lead sales by several months, distorting the shape of the
demand on the component supplier.

Exhibit VI shows the long-term trend of demand on a component supplier
other than Corning as a function of distributor sales and distributor inventories. As
one can see from this curve, supplier sales may grow relatively sharply for several
months and peak before retail sales have leveled off. The implications of these
curves for facilities planning and allocation are obvious.

Exhibit VI Patterns for Color-TV Distributor Sales, Distributor Inventories,
and Component Sales Note: Scales are different for component sales, distributor
inventories, and distributor sales, with the patterns put on the same graph for
illustrative purposes.

Here we have used components for color TV sets for our illustration because
we know from our own experience the importance of the long flow time for color
TVs that results from the many sequential steps in manufacturing and distribution
(recall Exhibit Il). There are more spectacular examples; for instance, it is not
uncommon for the flow time from component supplier to consumer to stretch out to
two years in the case of truck engines.

To estimate total demand on CGW production, we used a retail demand model
and a pipeline simulation. The model incorporated penetration rates, mortality
curves, and the like. We combined the data generated by the model with market-
share data, data on glass losses, and other information to make up the corpus of
inputs for the pipeline simulation. The simulation output allowed us to apply
projected curves like the ones shown in Exhibit VI to our own component-
manufacturing planning.

Simulation is an excellent tool for these circumstances because it is essentially
simpler than the alternative—namely, building a more formal, more “mathematical”
model. That is, simulation bypasses the need for analytical solution techniques and

for mathematical duplication of a complex environment and allows experimentation.



Econometric models

Over a long period of time, changes in general economic conditions will
account for a significant part of the change in a product’s growth rate. Because
economic forecasts are becoming more accurate and also because there are certain
general “leading” economic forces that change before there are subsequent changes
in specific industries, it is possible to improve the forecasts of businesses by
including economic factors in the forecasting model.

However, the development of such a model, usually called an econometric
model, requires sufficient data so that the correct relationships can be established.
During the rapid-growth state of color TV, we recognized that economic conditions
would probably effect the sales rate significantly. However, the macroanalyses of
black-and-white TV data we made in 1965 for the recessions in the late 1940s and
early 1950s did not show any substantial economic effects at all; hence we did not
have sufficient data to establish good econometric relationships for a color TV
model. (A later investigation did establish definite losses in color TV sales in 1967
due to economic conditions.)

In 1969 Corning decided that a better method than the X-11 was definitely
needed to predict turning points in retail sales for color TV six months to two years
into the future. Statistical methods and salespersons’ estimates cannot spot these
turning points far enough in advance to assist decision making; for example, a
production manager should have three to six months’ warning of such changes in
order to maintain a stable work force.

Adequate data seemed to be available to build an econometric model, and
analyses were therefore begun to develop such a model for both black-and-white and
color TV sales. Our knowledge of seasonals, trends, and growth for these products

formed a natural base for constructing the equations of the models.



Forecasting in the Future
In concluding an article on forecasting, it is appropriate that we make a

prediction about the techniques that will be used in the short- and long-term future.

As we have already said, it is not too difficult to forecast the immediate future,
since long-term trends do not change overnight. Many of the techniques described
are only in the early stages of application, but still we expect most of the techniques
that will be used in the next five years to be the ones discussed here, perhaps in

extended form.

The costs of using these techniques will be reduced significantly; this will
enhance their implementation. We expect that computer timesharing companies will
offer access, at nominal cost, to input-output data banks, broken down into more
business segments than are available today. The continuing declining trend in
computer cost per computation, along with computational simplifications, will make
techniques such as the Box-Jenkins method economically feasible, even for some
inventory-control applications. Computer software packages for the statistical

techniques and some general models will also become available at a nominal cost.

At the present time, most short-term forecasting uses only statistical methods,
with little qualitative information. Where qualitative information is used, it is only
used in an external way and is not directly incorporated into the computational
routine. We predict a change to total forecasting systems, where several techniques

are tied together, along with a systematic handling of qualitative information.



Kak BbIOpaTh MpaBUiIbHYIO0 METOJAUKY MPOTHO3UPOBAHUS

UToOBl CHpaBUTHCS C PACTYIIUM Pa3zHOOOpa3WeM U CIOXKHOCTBIO MpoOsieM
YOPABJIEHYECKOTO IMPOTHO3UPOBAHUsA, B IMOCJIEIHHE TOJbl OBbUIM pa3pabOTaHbl
MHOTHE METOIbl TPOTHO3UPOBaHusl. Kaxkplil U3 HUX UMEET 0co00e MPUMEHEHHE, U
HEOOXOMMO M03a00TUTHCS O BBHIOOpPE MPABUIBHOW TEXHUKH JJIsI KOHKPETHOTO
PUIOKEHUSA. MEHeKep, a TaAKKe MPOTHO3UCT JTOJKHBI ChITPATh OINPEAECIECHHYIO
pOJIb B BHIOOPE TEXHUKM; U YEM JIy4llle OHM MOHUMAIOT AUana3oH BO3MOXKHOCTEH
IPOTHO3UPOBAaHMs, TEM OOJbIIE BEPOATHOCTh TOTO, YTO YCWIMS KOMIIAHUHU I1O
IIPOTHO3UPOBAHUIO IIPUHECYT CBOU IUIOJBI.

Beibop MeTona 3aBHCHT OT MHOTHUX (DaKTOPOB: KOHTEKCTa HPOTHO3a,
AKTYyaJIbHOCTH M JOCTYIHOCTH HCTOPUYECKUX JAHHBIX, JKEJIAEMOM CTENEHU
TOYHOCTH, NPOTHO3UPYEMOrO IEpHOJa BPEMEHHU, CTOMMOCTH / BBIFOJbI (WK
CTOMMOCTH) TMPOTHO3a JJII KOMIIAHUU M BpEMs, HEOOXOIUMOE ISl MPOBEICHHUS
aHanm3a.

Ot (hakTOphl HEOOXOAMMO B3BEUINBATH MOCTOSHHO U HAa Pa3HbIX YPOBHsIX. B
oO1eM, HanpuMmep, MPOTHO3ZUCT JIOJKEH BBIOpaTh METOJ, KOTOPBIA HaWIy4YlIUM
o0pa3oM UCHOJb3yeT JAOCTYNHbIE JaHHble. EcCiIM NpPOrHO3UCT MOXKET JEeTrKo
MPUMEHUTH OJHY TEXHUKY NPUEMIIEMONM TOYHOCTH, OH WJIM OHA HE JOJDKHBI
NBITaThCS «30JI0TYIO MJIACTUHY» C UCIIOJIB30BaHUEM 00Jiee MPOJABUHYTOIO METO/IA,
KOTOPBIN MpeagaraeT NoTeHUUaIbHO OOJIBIIYI0 TOUHOCTh, HO JAJIsl 3TOr0 TpedyeTcs
HECylleCcTByoIIass uHpopManus wid HUHQOpMaLuUsa, KOTOpbIE  SBISIFOTCS
JOPOTOCTOSIIIUMU I NOJNy4YeHUs. TakoM KOMIIPOMHUCC OTHOCUTEIIBHO JIETKO
clenath, HO JIpyTue, KaK Mbl yBUJIUM, TPEOYIOT 3HAUYUTEIHHO OOJIBIIIET0 BHUMAHHUSI.

Kpome TOro, xorga xkoMmaHusi XOYET NPOTHO3UPOBATh C OTCBHUIKOW Ha
KOHKPETHBIN NPOIYKT, OHA JIOJDKHA YUYUTHIBATh HTAIl )KU3HEHHOTO LIUKJIA ITPOAYKTA,
JUI. KOTOPOTO OH IMPOM3BOJMT IMPOTHO3. JIOCTYNMHOCTH JAHHBIX W BO3MOYKHOCTH
YCTAaHOBJICHHSI OTHOLIEHUN MeXAy (pakTopamMu HAmpsMylO 3aBUCSAT OT 3pEIOCTU
MPOAYKTA, W, CJIEIOBATEIBHO, JTAll YXW3HCHHOTO LHKJA SBISIETCS OCHOBHBIM

onpeaeNsoumUM (akTopoM UCIOIb3YEMOT0O METO/1a MPOTHO3UPOBAHUS.



Hama nens - mpeactaBuTh 0030p 3TOM 001acTH, 0OCYIWB, Kak KOMITAHUS
JOJDKHA TIOAOUTH K MpoOJieMe MPOTHO3UPOBAHUS, OMUCATh JOCTYITHBIE METOABI U
OOBSCHUTH, KAaK COMOCTaBUTh METOJ C NpoOieMoidl. MBI MpPOUILTIOCTPUPYEM
UCIIOJIb30BAaHUE pPa3UYHBIX METOJO0B M3 Hamero omnbita B Corning, a 3arteMm

NPUOIN3UMCS K HAllleMy COOCTBEHHOMY MPOTHO3Y OYIyIIEro NpOrHO3UPOBAHUS.

MeHemxep, IPOTHO3UCT U BEIOOP METOJIOB

Menemxep 0ObIYHO IPEANOJIAaraeT, caM 3arpoc MPeJoCTaBIsSET 10CTATOUYHYIO
nH(pOpMaIHIo 1711 TPOTHO3UCTA, YTOOBI OH padoTaa M BBINOJHI paboTy. Takoro
ITOYTH HUKOT/Ja HE OBIBACT.

VYcnemHoe MOporHO3UPOBAHME HAYMHAETCS C COTPYJAHUYECTBA MEXKIY
MEHEJDKEpOM U TIPOTHO3MCTOM, B KOTOPOM OHH pa3padaThIBalOT OTBETHI Ha
CJIEYIOIINE BOMPOCHI.

KakoBa nienb mporsosa - Kak €ro uCrojb30BaTh? ITO ONPEAEISAECT TOYHOCTh
1 MOIIIHOCTh, HEOOXOIUMBIC JJIsI METOJIOB, U, CIIEIOBATEIILHO, PETYIUPYET BHIOOD.
Pemienuie o ToM, cieyer I BBOJUTH OM3HEC, MOXKET MOTPEOOBATH JUIIIHL JOBOJIBHO
BAJIOBOM OLICHKHM pa3Mepa pbIHKA, TOrAa Kak IIPOTHO3, CACIAHHBIA U LEeJeu
O10IPKETUPOBAHUSI, JOJDKEH OBITh JOCTATOYHO TOUHBIM. COOTBETCTBYIOIINE METO/IbI
Pa3IMYarOTCs COOTBETCTBEHHO.

OrnTh ke, €CJIM MIPOTHO3 3aKII0YAETCS B TOM, YTOOBI YCTAaHOBUTD «CTAHAAPT»
TSl OLIeHKU A(DPEKTUBHOCTH, METO/I MMPOTHO3UPOBAHUS HE JOJIKEH MPUHUMATH BO
BHUMAHHUE CIICIIMAJIbHBIC JCUCTBUS, TaKWE€ KaK pPEKJIAMHBbIE aKIMd W APYTrue
MapKETUHTOBBIE YCTPOMCTBA, MOCKOJbKY OHM MpEeAHA3HAYCHbI JJIsi U3MEHEHUS
UCTOPUYECKUX MOJIeJied M OTHOIICHWM WU, CJeJoBaTeIbHO, (OPMBI YacTh
CIIPOU3BOAUTEILHOCTHY JIJISI OLICHKH.

[IporHo3sl, KOTOpBIE MPOCTO TMOKA3BIBAIOT, PE3yJbTaThl B OYIyIIEM, €CIIH
KOMIaHUs HE JIeJlaeT CYIIECTBEHHBIX W3MEHEHMM B TAaKTHKE M CTPATETUH, Kak
MPaBWJIO, HEJJOCTATOYHO XOPOIIM JJisl enell mnanupoBanusi. C Apyroil CTOPOHHI,
€CJIM PYKOBOJICTBO XOYET MIPOTHO3UPOBATH BIIMSIHUE ONIPEIeTICHHON MapKETHHTOBOM

CTpaTCerun Ha poCT IIPOoAdaK, TO 3TOT MCTOA AOJLDKCH OBITH J0CTAaTOYHO CJIOXXHBIM,



YTOOBI YETKO YUUTHIBATH OCOOBIE JEHCTBUS U COOBITHS, KOTOPBIE BIEKYT 3a COOOM
CTpaTerusl.

Metoabl BappUPYIOTCS B 3aBUCUMOCTH OT UX CTOUMOCTH, a TaKke OT 00beMa
U TOYHOCTU. MeHeKep TOMKEH YCTaHOBUTh YPOBEHb HETOYHOCTH, KOTOPBIN OH
WM OHA MOXKET TEPHeTh, APYTUMHU CIOBaMU, PEIINTh, KAK €ro WM €€ pEelIeHue
OyZleT BapbUPOBAThCA B 3aBUCUMOCTH OT JMana3oHa TOYHOCTH IPOTHO3a. ITO
MO3BOJISIET TPEACKA3aTeN0 TOProBaTh CTOUMOCTBIO C TOYHOCTBIO JI0 BbIOOpa
METOo/A.

Tpu OCHOBHBIX THIIA

[Tocne Toro, kak MEHEIKEp M TpelcKa3zarelb CPOPMYIHPOBATIU CBOIO
npo0JieMy, CHHOIITUK OYJIeT B COCTOSIHUU BbIOPATh METOI.

CyluecTByeT TpHU OCHOBHBIX THIIA: Kaye€CTBEHHBIE METOMAbI, aHAJIN3
BPEMEHHBIX PSOB U MPOEKINH, a TAKKE Kay3aibHble MoJienu. [1epBbIii ucnionb3yeT
KaueCTBCHHbIC JaHHbIE (HampuUMep, MHEHHUE OJKCHEPTOB) W HUHPOPMAIUIO O
CHEIUATBHBIX COOBITHSIX, O KOTOPBIX YK€ YINOMHHAJIOCh, M MOXET WA HE
YYUTHIBATH MPOIILIOE.

Brtopoii, ¢ npyroit cTOpoHbI, MOJHOCTHIO (POKyCHpyETCS Ha W3MEHEHHSIX
mabJlOoHOB M [AOJIOHOB M, CJEAOBAaTENIbHO, MOJHOCTbIO ONHpAeTCi Ha
HUCTOPUYECKUE JIaHHBIC.

Tpetuii UCTIOIB3yET BHICOKO YTOYHEHHYIO U KOHKPETHYIO MHGOpMAIUI0 00
OTHOIIICHUSX MEXAY DJIEMEHTaMU CHUCTEMbl M JIOCTaTOYHO CHUJIEH, YTOOBI
dbopMallbHO TMPUHUMATH CHeEluadbHble coObITHsA. Kak u B cioydae aHanmmsa
BPEMEHHBIX PSA0B U METOJIOB TPOTHO3UPOBAHUS, TIPOIIJIOE BAXKHO JJIS1 Kay3aJIbHBIX
MoJene.

Ot pa3nuuusi (COBEPIICHHO MPABUIBHO) MOAPA3yMEBAIOT, YTO METO[
MPOTHO3UPOBAHUSL TOTO K€ THUIA HE TMOAXOAUT IJIsi MPOTHO3UPOBAHUS MPOJAK,
CKa)XeM, Ha BCEX OJTalax >XU3HEHHOTO IIMKJIa MNPOJAyKTa - HampuMep, METOI,
KOTOpPBI OMHUpAeTCs Ha HWCTOPUYECKHE JlaHHble, HE OyJeT TMOJe3eH TMpHu
MPOTHO3UPOBAHUU Oyayllee COBEPIIEHHO HOBOTO TMPOAYKTa, HE HMEIOIIEro

HWCTOPHHU.



OcHoBHast 4acTh OamaHca OJTOW CTaThM OyJeT KacaTbCs MPOOJIEMBI
YBSI3BIBAHUS TEXHUKH C OSTalmaMH >KU3HEHHOTO IMKiIa. MBI Hajeemcsl JaTh
PYKOBOAMTEIIO MPEICTABICHNE O TIOTEHIIMAIE TPOrHO3UPOBAHMSI, TTOKA3bIBasi, KaK
K 9TOH mpobiieMe HYKHO MOIXOauTh. Ho mpexkae d4em Mbl 00CYIuM KHU3HECHHBIN
IIUKJI, HAM HY>KHO 0oJiee JeTalbHO OMucaTh 001re PYHKIIMA TPEX OCHOBHBIX TUIIOB
METO/IOB.

AHanu3 BpeMEHHBIX PsIIOB

DTO CTaTUCTUYECKHE METOJbI, WCIOJIb3yeMble, W JOCTYIIHBIE aHHBIC 3a
HECKOJIBKO JIET ISl TPOJYKTa WIM JIMHEUKH MPOIYKTOB, U KOTJa OTHOIICHUS U
TEHJICHIIUU SIBIISIFOTCS SICHBIMU U OTHOCUTENILHO CTAOMIIbHBIMU.

OavH W3 OCHOBHBIX NPUHIIMIIOB CTATUCTHMYECKOTO TMPOTHO3UPOBAHUS -
NEHCTBUTENBHO, BCEX IPOTHO30B, KOI/Ia HMEIOTCS HUCTOPUYECKHE JaHHbIE, -
3aKJIF0YAETCsl B TOM, YTO IMPeAcKa3aTelb JOJDKEH HCIONIb30BaTh JAaHHBIE MPOILION
paboThl, YTOOBI TMOJYYHTh «IOKAa3aHHE CHUIAOMETpa» TEKYIIeH CKOpOCTH
(Hampumep, MpoJax) U HACKOJIBKO OBICTPO 3TOT MOKAa3aTeslb YBEIMYMBAETCS WIIH
yMeHbInaercs. Tekymas CKOpOCTh M HM3MEHEHHS CKOPOCTH - «YCKOPEHHE» H
«3aMeNIJICHUE» - COCTABIISIOT OCHOBY ITPOTHO3UpPOBaHus. Kak TOJIbKO OHU U3BECTHBI,
pa3iryYHbIe MaTEMaTHYECKHE METOIbI MOTYT pa3padaThiBaTh MPOTHO3HI OT HUX.

Opnako Aenmo HE Tak MPOCTO, Kak Kakercs. OOBIYHO CIOXKHO CHeaTh
IPOTrHO3bI U3 He0OPaOOTaHHBIX TAHHBIX, TOCKOJBKY CTaBKU M TEHACHLUU HE Cpasy
OYEBUIHBI; HATPUMED, OHU CMEIITNBAIOTCS C CE30HHBIMU BapHAIMsIMH U, BO3MOYKHO,
UCKKAIOTCS TakuMH (pakTopamMu, Kak TIOCIIEJACTBUS KpPYIHON KaMITaHUU TIO
CTUMYJIMpOBaHUIO cObiTa. HeoOpaboTanHble TaHHBIE MOJKHBI ObITh MACCHUPOBAHBI
JI0 WX HCIIOJIb30BAHMSA, U 3TO YACTO JEJIAETCS C MOMOIIBI0 aHAIM3a BPEMEHHBIX
PSI0B.

Tenepp BpeMEHHOW psa MPEACTaBIsET 000N HAOOP XPOHOJIOTUYECKH
YHOPSAOYCHHBIX TOYEK HEOOpaOOTaHHBIX JaHHBIX - HANpUMep, MPOJAXKU
noJipa3esieHus] JTaHHOTO TMPOJyKTa MO MecslaM B TEYEHHE HECKOJIbKUX JIET.

Ananus BPEMCHHBIX PAJA0B ITIOMOTACT BLISIBUTD U OOBSICHUTE:



JIro6ast 3aKOHOMEPHOCTh MJIM CUCTEMaTHUECKash BapHalys B CEpUU JTaHHBIX,
KOTOpasi 00yCIIOBJIEHA CE30HHOCTHIO - «CE30HHBIMM.

[{ukmmaeckre 3aKOHOMEPHOCTH, TIOBTOPSIOIINAECS KaXKIbIe IBa WA TPH ro/1a
u OoJiee: TEHACHIINY B JAHHBIX, TEMIIBI POCTA 3TUX TCHCHITHM.

Kax Tonbko ananu3 OyAeT 3aBepIleH, HauHeTCs padoTa 1Mo MPOSKTHPOBAHUIO
Oymymux mpojax (v 4yto-To emie). CiemyeT OTMETHTbh, YTO, XOTS MbI pa3AeiIiiIn
aHaJIM3 OT TPOCKIMU 371eCh I IeJe OOBSICHEHHS, OOJBIIMHCTBO METO/IOB
CTAaTUCTUYECKOTO TPOTHO3UPOBAaHMS (HaKTHUECKH OOBEAUHSIOT 00¢ (yHKIHNH B
OJIHY OTIEepaIlHrIO.

[Iporno3upoBaHue TEMIOB pOCTa

CpemHecpoyHOe U TOJITOCPOYHOE TIPOTrHO3UPOBAHUE TEMITOB POCTA PHIHKA U
JIOCTHKEHUSI yCTOMYUBBIX MTPOJIaX TPEOYET TaKUX K€ MEP, KaK U 3Tarbl pa3padoTKU
MPOAyKTa Ha JTame aeTamu3anu (OCOOCHHO OMPOCHI, MpEAHA3HAYCHHBIC IS
MOKYTIKW) ¥ CPAaBHEHUS TIPOTYKTOB.

C npyroii CTOpOHBI, KOTJ]a IPOYKT OBICTPO pa3BUBAETCS, B 1IEJIOM UMEIOTCS
JOCTaTOYHBIC JaHHBIC [JI TOCTPOCHUS CTATUCTHYECKUX M, BO3MOXHO, JTaKe
MPUYUHHO-CJICICTBEHHBIX MOJIeNeil (XOTS TocleqHue 00s3aTebHO  OyayT
coJiepKaTh MPEIOIOKEHUS, KOTOPBIC TOJDKHBI OBITH TTPOBEPEHBI TIO3XKE ).

MBI OIIEHUIIN TEMITBI POCTa M YCTAHOBUBIITUHCS TEMII IIBETHOTO TEJICBHUICHUS
M0 MOJIENTM SKOHOMETPHUUECKOTO MapKETHUHTa MO JaHHBIM, UMEIOIIUMCS B Haydaje
9TOTO 3Tara. Mbl MPOBOAWIN YaCThIe MAPKETUHTOBBIC HCCIICOBAHUS.

Temmnber pocta mis Corning Ware Cookware, kak Mbl OOBSCHSUTH, OBLIN
OTpaHUYEHBI B IEPBYIO OUYEPE/Ib HAIIMMHU MPOU3BOJICTBEHHBIMUA BO3MOKHOCTSIMH; U,
CJIeIOBaTeILHO, OCHOBHAs WH(pOpMaIusa, KOTopas JO/HKHA OBITh TpecKa3aHa B
TOM ciiy4yae, ObUTa NaToil BBIpaBHUBAHUS POCTa. [IOCKOJIBKY CYIIECTBEHHBIE
3anacel 0y pepuzrpoBaid HHOOPMALIHUIO O MPOJakKax MOTPEOUTENEH 1O BCEHl TMHUU,
OTCYTCTBOBAJI XOPOIIIHE OJICBhIC JaHHBIC, YTO 3aTPYIHSIO OIICHKY 3TOH AaThl. B
KOHIIC KOHIIOB MBI COWIM HEOOXOAMMBIM CO3/aTh Jydilyto (0ojiee MpsSMYIO)

MH(OPMAIMOHHYIO CUCTEMY IOJISL.



[Tomumo undopmanuu o Oydepusanuu, B ciiydae KOMIIOHEHTHOTO MPOAYKTa,
TpyOOIIPOBOJ] OKa3bIBAECT OMPENENICHHOE HMCKaXKalolllee BO3JCHCTBHE HaA CIPOC
U3TOTOBUTENSA, O3TH I EKThI, XOTI W OYCHb BAXKHBIC, YaCTO HEJIOTHIHO

HUIHOPHUPYIOTCA IIPU INTAHUPOBAHHUHA ITPOU3BOACTBA UJIM MOIMHOCTH.

MonenvpoBaHue TpyOOIpoBoIa

B To BpeMs kak crnpoc Ha TOTOBbIE W3JENUs B TPyOOINpPOBOJE UMEET S-
o0pa3HyI0 KpHUBYIO, MMOJOOHYIO PO3HUYHBIM MPOJaKaM, OH MOXKET OTCTaBaTh WIIH
BECTHU IMPOJIAKM Ha HECKOJBKO MECSIeB, UCKaxkas (popMy crmpoca Ha MOCTaBIIMKA
KOMITOHEHTOB.

Ha pucynke VI nokaszana noarocpodnasi TEHASHIMS CIIPOCa HA MOCTABIIMKA
KOMITOHEHTOB, OTJINYHOTO OT Corning, B 3aBUCUMOCTH OT ITPOJIAXK JUCTPUOBIOTOPOB
U TUCTPUOBIOTOPCKUX 3anacoB. Kak BUIHO U3 3TOM KpUBOI, IPOJAKH OCTABIIMKOB
MOTYT PACTH OTHOCUTEIIBHO PE3KO B TEUEHNUE HECKOJIBKUX MECSIIEB, a MUK JI0 TOTO,
KaK pPO3HUYHBIE TMPOJAXU BBIPOBHATCA. I[lOCHEACTBHS STHUX KPUBBIX IS
IJIAHUPOBAHUSI M paclipe/ieNieHUs] OObEKTOB OUEBUIHBI.

[IlaGimoHbl 111  TPOJaX JUCTPUOBIOTOPOB  I[BETHBIX  TEJIEBH30POB,
WHBEHTApEH JUCTPUOBIOTOPOB M NpoJax KoMIoHEeHTOB [Ipumeuanue. Becbl
pa3IMyaroTCs ISl MPoAaX KOMIIOHEHTOB, KaJacTPOB JUCTPUOBIOTOPOB U MPOJIAXK
JUCTPUOBIOTOPOB, TIPH 3TOM IMA0JIOHBI TTOMEIIEHB Ha OJWH M TOT ke Trpaduk B
WJUTIOCTPATUBHBIX LIENSX.

371ech Mbl UCIIOJIB30BAJIM KOMIIOHEHTBI J1J1s1 [IBETHBIX TEJIEBU30POB JJI HAILIEH
WUTIOCTPALMU, TTIOTOMY YTO W3 HAIIEro COOCTBEHHOTO OIbITA Mbl 3HAEM Ba)KHOCTh
JUTATEIIBHOTO BPEMEHU [JIsi LIBETHBIX TEJIEBU30POB, YTO SIBISETCS CJIEACTBUEM
MHOTHUX TOCJIEIOBATENIbHBIX IArOB B MTPOU3BOJICTBE U pACIPEICICHUH (HATIOMHUM,
yto npuioxkenue II). EcTs Gosiee Brewatsironye npuMephl; HallpuMep, HEPEJIKO
BpeMsl TEUCHHS OT MOCTAaBIIMKA KOMIIOHEHTOB K MOTPEOUTENIO MPOCTUPACTCS JI0
JIBYX JIET B CITy4ae JABUTATENIeH TPYy30BbIX aBTOMOOMIICH.

UtoOb!1 oreHuTh 001U cpoc Ha mpou3BoicTB0 CGW, MBI UCTIOJIB30BAIN

MOJIEJIb POZHUYHOTO CIIPOCa U MOJIETUPOBAHKE TPYOOIIPOBOA0B. Mojie/h BKITFOYaIa



CKOpPOCTH TPOHMKHOBEHHS, KpHUBbIE CMEpPTHOCTH U TOMYy H0J00HOE. MbI
00BEIMHUIIM IaHHbIE, CTEHEPUPOBAHHBIE MOJIENbIO, C JAHHBIMU O PHIHOYHBIX JI0JISX,
JaHHBIMU O TOTEPSIX B CTEKIe M JApyrol wmHpopmanmed, YToObl COCTAaBUTH
COCTaBHBIE 3JIEMEHTHI ISl MOJIEIMPOBAHUS TPyOONIpOBOAOB. BbIXOqHOM pe3ynbTar
MOJICJIMPOBAHUS MO3BOJIWII HaM IPUMEHSATh MPOTHO3UPYEMBIE KPUBBIE, MOJOOHBIE
nokazaHHsiM B [lpunmoxxennn VI, Kk Hamemy cOOCTBEHHOMY IIJIAHUPOBAHHIO
KOMITOHEHTOB.

MopenrpoBaHHe - OTIIMYHBIA HHCTPYMEHT AJIA 3TUX OOCTOSITENIBCTB, IOTOMY
YTO 3TO CYUIECTBEHHO IpOIIE, YEM aJIbTEPHATHBA, a UMEHHO, IOCTPOEHUE OoJiee
dopManbHOU, Oosee «maTemaruyeckoi» mozenu. To ecTb, MOJEIMpPOBaAHHE
00XO0JIUT HEOOXOANUMOCTh B aHAJTMTHYECKUX METOJaX PEIIECHUS U MAaTEMaTH4YeCKOM

I[Y6JII/Ip0BaHHI/I CIIO>KHOM CpPCAbI U ITIO3BOJIACT SKCIICPUMCHTHUPOBATD.

DKOHOMETPUYECKHE MOJIEIN

B TeweHue IIMTENBHOrO TEpPHOJAa BPEMEHHM U3MEHEHHUS  OOIUX
YKOHOMHYECKUX YCJIOBUH OYAYT COCTAaBIATh 3HAYUTEIBHYIO YacTh W3MCHEHHUH B
TEeMITIax pocTa MpoayKTa. [TocKoNIbKy S5KOHOMHUYECKHE MPOTHO3bI CTAHOBATCA 0oJiee
TOYHBIMH, & TaK)XK€ TIOTOMY, YTO CYIIECTBYIOT OINPEICICHHBIC OOIINE «BEIYIIHE)
DKOHOMHYECKHE CHIJIBI, KOTOpPBIE MEHSIOTCS JI0 TOro, KaK MPOH30UIYT
MOCJICTYIONTUE U3MEHEHUS B KOHKPETHBIX OTPACIISAX, MOXHO YJIYUIIUTh MPOTHO3bI
MPEANPUATAN, BKITFOYHB YIKOHOMHYECKHE (haKTOPBI B MOJIENH MPOTHO3UPOBAHHUS.

Onnako pa3paboTka TaKoMn MOJIETIH, 0OBIYHO Ha3bIBaEMOM
HYKOHOMETPUUYECKOU MOJIEIBIO, TPEOYET TOCTATOUHBIX JaHHBIX, YTOOBI MOKHO OBLIO
YCTaHOBHUTH TPABUIIHHBIC OTHOIIICHUS.

B ycnoBusix cTpeMHTENbHOTO POCTa MBETHOTO TEJICBUACHUS MBI MPU3HAIIH,
YTO PKOHOMHYECKHE YCIIOBHUS, BEPOSITHO, TOBIUSAIOT HAa TEMIIBI Mpojax. Tem He
MEHEe, MaKpOaHAJW3bl YEPHO-OCNBIX TEJIICBU3NOHHBIX JaHHBIX, KOTOPBIC MBI
caenanu B 1965 rony st peueccuit B konne 1940-x u nawane 1950-x rognos,
BOOOIIIE HE MOKa3adl KaKuX-TMOO CYIIECTBEHHBIX 3KOHOMHUYECKHUX IOCIICACTBUMN;

IMO9TOMY Yy HaAC HC OBILI0 JOCTAaTO4YHbIX OJAaHHBIX, YTOOBI YCTAaHOBUTL XOpOHINEC



HPKOHOMETPUUYECKHE OTHoIeHus st Mojenu usetHoro TB. (bonee mno3anee
UCCJIEIOBAHUE JCHCTBUTEIBHO YCTAHOBWJIO ONpENENICHHbIE MOTEPU B IMPOAAKAX
LBETHBIX TE€JIEBU30pOB B 1967 romy m3-3a 3KOHOMHYECKHUX yCIOBHIA. )

B 1969 rony KopauHr pemmui, 4ro aydiui crocod, yem X-11, onpeaeneHHo
HE0O0XO0MM, YTOOBI MPECKa3aTh MOBOPOTHBIE MOMEHTHI B PO3HUYHBIX MPOJa)kKax
[IBETHOT'O TEJIEBU30pPa OT IIECTH MECSIIEB JI0 IBYX JIeT B OyaymiemM. CTaTUCTUUECKUE
METO/bl U OLEHKH MPOAABIOB HE MOTYT BBIIBUTH ATH MOBOPOTHBIE MOMEHTHI
JIOCTaTOYHO JaJieKO 3a0JIarOBpeMEHHO, YTOObI MOMOYb B MPUHATUU PEIICHUH;
HaIlpUMEP, MEHEKEP 10 MPOU3BOJCTBY JOJDKEH UMETh IIPEAYIIPEXKICHUE OT TPEX
JI0 IIECTU MECSLEB O TaKUX M3MEHEHUSX NI MOJIep KaHus CTaOUIIbHON paboueit
CHJIBI.

AnexBaTHble JaHHbIE ObUIM JOCTYMHBI JUIsl CO3JaHUsI dKOHOMETPUYECKOU
MOJIEJIY, ¥ TIOATOMY OBLIIM HauaThl aHAJIM3bI 1JI pa3pabOTKH TaKOW MOJIENN KaK JIJIst
YEpHO-0EIbIX, TaK U JUIS [IBETHBIX TEJIEBU3MOHHBIX NpoAax. Harie 3HaHMe ce30HOB,
TEHJEHUMNA M pocTa JUIsl dTUX NPOAYKTOB CTaj0 €CTECTBEHHOM OCHOBOM IS
ITOCTPOECHUS YPABHEHUN MOJIEIICH.

[IpornosupoBanue B Oy 1yIiem

B 3akitodyeHue ctaTbd O MPOTHO3UPOBAHMM I11€JIECOOOPA3HO, UTOOBI MBI
C/IeJIajii IPOTHO3 O METOJaX, KOTOPbIE OyAyT MCIIOJIb30BATHCSA B KPATKOCPOUYHOM H

JIOJITOCPOYHOM Oy AYIIEM.

Kak mbl y>xe roBopuiiu, MpOTHO3UPOBATH Onmkaiiliee Oyayliee HEMpOCTo,
TaK Kak JOJITOCPOYHBIE TEHJICHIIMM HE MEHSIOTCS 3a OAHY HOYb. MHoOrue us
OMMCAHHBIX METOJIOB TOJILKO HA pAaHHUX dTalax MPUMEHEHHS, HO MBI O’KUJIa€M, YTO
OOJBITMHCTBO METO/OB, KOTOPBIE OYIyT MCIOJIB30BATHCS B TECUCHHE CIICIYIOIINX
IATH JIET, Oy AyT 00CYKIaThCs 3/1€Ch, BO3MOXHO, B PACIIMPEHHOM (opme.

3aTpaThl Ha UCIIOJIL30BAaHUE ITUX METOJIOB OYIyT 3HAUUTEIHHO COKPAIICHBI;
ATO YAYUIIUT UX peanu3anuio. Mbl 0XHIaeM, YTO KOMIBbIOTEPHbIE KOMIIAHUU,
3aHUMAROIIMeCs cOOpOM JaHHBIX, OyAyT MpeajaraTh JOCTYN MO HOMHHAJIBHOM

CTOMMOCTH K OaHKaM JaHHBIX BBOJIa-BbIBOJA, pa3OMTHIM Ha Ooijiee OW3HEC-



CErMEHTBI, yeM ceroaus. IIponoipkaromasicss TEHISHIMS K COKPALLICHUIO 3aTpaT Ha
KOMIIBIOTEp IIPU BBIYMCIICHUU HapsAy C YIPOIIECHUEM BBIYMCICHUN CIEJIACT TAKUE
METOJbl, Kak MeTol Box-Jenkins, SKOHOMHYECKH ONpaBIaHHBIM JaXke s
HEKOTOPBIX MPWIOKEHUN yIpaBicHUs 3amacamu. Ilakersl mporpaMMHOIO
oOecrniedyeHus JIsl CTATUCTUYECKUX METOJOB M HEKOTOPHIE OOIIUE MOJIETH TaKxkKe
OyIyT TOCTYIIHBI IO HOMUHAJIBbHON CTOMMOCTH.

B Hacrosimee BpemMsi B OOJBIIMHCTBE KPATKOCPOUHBIX IPOTHO30B
UCITOJIB3YIOTCS TOJBKO CTATUCTUYECKHE METOJbl C HEOOJbIION KauyeCTBEHHOU
uHdopmarmeit. B Tex ciydasx, Korja UCHoJb3yeTcs KauecTBeHHass nHpopmarus,
OHa HUCIMOJB3YETCS TOJBKO BHEIIHMM CIOCOOOM M HE  YYUTHIBACTCS
HEIMOCPEACTBEHHO B BBIUYHCIUTEIBHON NporpaMmMe. Mbl IPOrHO3UPYEM U3MEHEHUE
OOIUX CHUCTEM MPOTHO3UPOBAHUS, KOTJIa HECKOJIbKO METOJIOB CBSA3aHBI JIPYT C

IPYroM, a TaKK€ CUCTEMATUYECKOE 0OpallleHHEe ¢ KaYECTBEHHON MH(POpMaLUE.



