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I ntroduction

With more and more firms contemplating expansion in the international market, the question of how afirm
estimates its sales potential in a given country takes on increasing importance. Certainly one vital piece of
information in estimating sales potential would be the size of the total current market in that country. This article
considers the various ways in which firms might estimate market size by country, with particular consideration
given to the use of econometric models.

The article aims at three related questions. First, what has happened over the past thirty yearsin the use of
econometric models for measuring geographical markets? Second, isit possible to demonstrate that currently
available econometric techniques lead to “improved”’ measurement of geographical markets—and, in particular, for
international markets? Finally, have advances in applied econometric analysis over the past thirty yearsled to any
demonstrable progress in measuring gem graphical markets?

Methods For Measuring Sales Rates By Country
Trade and Production Data

The most common approach to measuring sales rates by country is to use trade and production data, which
appear to be improving rapidly in both quality and availability. The adoption of a uniform tariff classification system
(the Brussels Nomenclature) by many countries has improved comparability of data among countries. This
information is also relatively easy to procure, as the U.N. now publishes import-export data[22]. Still, as anyone
who has worked: with international trade and production figures knows, the quality of the data leaves much to be
desired [14].

A major problem with trade and production data is that they do not directly measure salesto final
consumers. These lag trade and production data and changes in inventories also complicate measurement. One way
to compensate for inventory and other short-term fluctuations is to utilize measurements based on longer time
periods. In other words, the average sales rate over a six-year period would provide a more reliable estimate than the
salesrate for asingle year. Thisgain in reliability must be weighed against aloss of validity, since the objectiveisto
measure the current sales rate—not the rate of afew years ago.

Consumer Surveys

A more direct approach to measuring sales ratesis to utilize consumer surveysin each country. This
approach is becoming feasible asliteracy is rising around the world and as the capability to do survey researchis
becoming more widespread [13]. While surveys eliminate many of the problems found with trade and production
data, it is not easy to ensure that survey data are comparable across countries. Also, the survey method: depends
upon the respondent's ability to remember what he purchased and when. The most serious drawback, however, isthe
cost of the survey.

Econometric Models

The econometric model attempts to measure sales indirectly by relating sales to the factors which cause
them. This approach may prove to be much less expensive than the survey method mentioned above if data on the



causal factors are not expensive to obtain. The forerunner of this approach, the use of regression models, was
advocated in the 1930's as a means of estimating geographical market potentials[5, 6, 9, 24, 25].

The key difference between the econometric approach presented here and the approach advocated in the
1930'sisin the amount of a priori specification. The econometric approach calls for as detailed an a priori
specification as possible whereas the earlier approach seemed to call for as little as possible.

What should be included in the a priori specification? Certainly it would seem that a priori reasoning
should be used to guide the selection of causal variables. The objectives are to include all important variables, while
restricting the number of variables to a manageable size. What is manageable depends on one's a priori knowledge
and on the measurement model. For example, one may be very willing to impose an a priori estimate upon the
relationship between sales and number of potential buyers (e.g., a per capitatransformation). But where there isllittle
apriori information on the effects of variables and where the regression model is used for measuring these
relationships, it is generally true that only a small humber of variables may be included. Ball [3] refersto arule of
thumb that there should be ten observations for each variable included in a regression model.

Current practice also calls for the researcher to specify the direction or sign of the relationship. In many
cases he also makes an a priori specification of the functional relationship (e.g., additive or multiplicative) although
many researchers prefer to experiment with different forms [16]. Finally, while afew researchers have been willing
to specify the magnitude or ranges of values for the causal relationship [18], apriori specification is still
controversial. The exception, of course, isresearchers' willingness to place a priori estimates on measures of size, as
in the per capita transformation, which puts an a priori value of 1.0 on the population elasticity of demand.

The literature from the 1930's seemed to want to avoid the subjective judgments required for a priori
specification. In short, this approach was a non-theoretical use of regression analysis, such as that used in Hummel's
summary of the Rayco Seat Cover Company study [11], where 300 variables "explained" variations in automobile
seat cover sales per square mile. Simple plots of each variable against the sales measure for 150 sales offices
eliminated 226 variables which appeared to be unrelated to sales. A stepwise regression then reduced the list of 74
variables down to the best 37. This model was shown to produce an excellent fit to the data, but there was no
evaluation of its usefulnessin a predictive situation.

The current econometric approach, then, represents an extension of the regression work begun over 30
years ago. It recognizes the value of a priori knowledge and, in its ultimate form, would call for a complete
specification of the model on a priori grounds. Measurement models (such as regression models) would be used to
update the various parameters of the model.

The Use of Different Approaches

Each of the three approaches—trade and production data, surveys, and econometric models—has its own
advantages and disadvantages. While the remainder of the article will concentrate on the econometric model, thisis
not to imply that it’s the "best" approach. It would seem useful to utilize information from a number of approaches
rather than just the "best." Thus, it might be possible to combine the sales estimates from the trade and product on
data, from a consumer survey, and from an econometric model to yield a single estimate.

Developing An Econometric M odel:
A Case Study
Whether the econometric model provides a useful way to measure industry sales by country is obviously an
empirical question. Data on the international market for till camera sales were used to examine whether the
econometric model is useful in at least one real-world situation.

The econometric model was based on the following conceptual model:

St=f(MisA LNy



where:
S = camera sales per year by country
M = market size (i.e., number of potential buyers)
A = ability to buy
N = consumer needs and i refers to the country and t to the year.

It was then necessary to specify this model in operational terms.

The Dependent Variable

Initially, the only available operational measure for sales was the estimate for each country from trade and
production data. Unit still camera sales from 1960-65 were estimated for 30 countries as being equal to imports plus
production minus exports.1* Where possible, imports into country X from country Y (as reported by country X)
were averaged with exports from country Y to country X (as reported by country Y). Theoretically, of course, there
is no reason for these figures to differ, although they often differ substantially, reinforcing the comments made
earlier about the poor quality of trade and production data. Here is one admittedly extreme example: Japan claimed
160,180 still cameras exported to the U.S. in 1956; the U.S. claimed 819,372 imported from Japan.

Table 1 summarizes the total sales of still cameras by country as estimated by trade and production data.
These data required substantial subjective interpretation to make them comparable across countries.

The Independent Variables

Initially, there was arather large number of potentially important operational variables. "Large)' is
interpreted here relative to the number of independent observations (i.e., the number of countries) in the sample. An
apriori analysis helped to reduce this set of variables to a manageable number. The following questions provided a
guide:

1 Isthevariable expected to be important to the camera purchase decision? (e.g., is the camera's price
expected to affect the consumer's decision?)

2 Istheregood a priori knowledge about the relationship implied in above? (e.g., do previous studies of
"similar goods" provide any idea of the price elasticity.)

3 Doesthe variable show substantial fluctuation among countries? (e.g., does the price of cameras vary
among countries?)

4  Arethedatafor thisvariable free from substantial measurement error? (e.g., isit possible to obtain
useful data on camera price by country?)

While these criteria are rather loosely stated, they were easy to apply. The ratingsindicated large
differences among the variables with respect to importance. Repeated ratings of the variables at different times and
various weighting schemes for the criterialed to similar resullts.

! For one country, Japan, an adjustment was also made for alarge change in inventories over the time
period. Inventory changes were assumed to be negligible for the other countries.



Table 1
UNIT CAMERA SALES BY COUNTRY IN HUMDREDS (TRADE & FPRODUCTION DATA)

P

Conntry 93 Jgsd raag T 196! 1560 5§ 1958 i
Austria TED 1,010 TH) B2 T L] 106 B30 257
Belgivm-Lusemburg 2,550 2,40 2,390 1,190 1,050 1,110 1,525 620 1,000
Denmark 1, 104 1,310 1,350 1,230 1,250 320 o5 1,190 4
Finland 00 4 ] 350 280 260 535 Ho 3l
France 14,670 13 450 11,340 10, 4001 B, 9940 B, BOD — — —
W. Germany 249550 327M 13710 10, 480 16, 530 12,4 - 13,200 -
Treland 100 ] S0 260 230 FLi — 170 -
Itnly 7,830 7.1 6,070 3,110 2. B80 3, 500 — — —
Netherlands 1,620 4,270 2,960 2,630 2,30 2,300 1,283 1,1: 712
Morway T 43 EL ] 540 510 510 393 ] 353
Portagal 220 466 110 1540 2050 Ll 152 250 138
Sweden k] 1,500 2, T 2,300 2,000 2,000 1,300 I,500 G40
Switzerland 2,830 3,210 3,670 2,500 1,910 1,75 1,200 i 670
U. Kingdom 15,620 21,430 17, 0a4dp 15,840 16,230 I, 800 — — —
Canada 5,000 4,600 4, 500 4,000 3,500 4, 500 - — -
U.s. 114,480 B, 120 72,020 52,500 58,450 54,560 - - -
Argenting 9} 0 543 548 435 435 — — —
Brazil ol 1] 220 560 580 440 3Ry = = =
Gruatemala 0 20 . ] - 1} b1 — & -
Mexico & 730 7D — 670 GO0 195 750 173
Feru 190 30 250 140 120 1 98 30 T
Venezuela L:110 A6 320 X0 360 A0 13 il 199
Australia 4,570 5,410 3,100 3,170 2,880 4,73 -- -— -
M. Zealand 420 60 870 1,000 T 360 5 0 226
Japan 17,500 26,820 21,950 15, 100 10, 150 0,290 = N
Thailand 180 180 130 110 2] g5 2 ] 57
Irag =1 4 i 4 HY 1] rrs di v
Terzel 250 200 1@ 90 E 1] EQ W 2
$. Alvics 60 5,190 820 200 740 1,210 300 310 390
Yugoslavia 530 - . 1 ] 350 470 1] — M40 -

Totals 236,900 P3,480 169,831 14D €08 134,144 130,470

Motes: Data [rom U, 5. Depr, of Commerce, except; {1} Blanks indicate no information, (2§ U. 5. estimates from Plore Dealer
Annual Statistical Report. Adjustments of <109 for 1960, 1961 and 1962 were made to mclude cameras under $5.00; (3) Japan -
timaies afe from the Japanese Minisiry of Trade and Industicy (MLIT]). Supporiing evidence from Far Eastern Economic Review used
!ndadqut ]rl.he data for invenlory changes (200,000 unils per year reduction) and for inclusion of lenses only ' MITI figures (577,
reduction).

Table 2 presents a summary of those variables which were selected for the analysis. Descriptions of each
variable and data sources are also presented.

Causal Relationships

The next step of the a priori analysis was to decide on afunctional form for the causal model.? The concern
of this study was to predict the relative scale of industry salesin each country. In other words, percentage errors
were minimized by use of amultiplicative or "log-log" model. The basic assumption of constant elasticities (i.e., a
one percent change in X causes a given percentage changein Y over all levels of X) appeared to be agood
representation of the causal relationshipsin this study. The multiplicative (or log-log) model has the additional
advantage of facilitating use of results from previous studies for comparison with results from the current study,
since one does not have to be concerned about the units of measurement. All results are unit-free and relate only to
percentage changes.

There was no problem in specifying the direction or sign of each relationship. Indeed, the criteriafor
selection of variables above led to elimination of any potential variable if the apriori knowledge was so poor that
the direction of the relationship could not be predicted.

2 Johnston [10, 12, pp. 44-52] and Prais and Houthakker [16, pp. 79-88] provide excellent discussions on the choice
of functional forms.



Table 2
1940=1945 DATA O FACTORS CAUSING VARIATION IN CAMERA SALES AMONG COUNTRIES

I FProporiion Froporiion Frogortion i
Coumlry .F;up;nﬂfg:;&g popdation literate employed ﬂu::;::m =
1564 A aronagrfoul turals i
Austria a .Gh5 L85 10 45
Eelgivm-Lusemburg 46 1 ) R 594
Denmark At 639 JhAs i 659
Finkand 46 e _DBS &5 AGS
France 468 2 80 i L 1S
W, Germany 530 67T (GRS 87 645
Ireland biad 0 JRon i L2
Hialy 500 N Ols ¥ L3583
Neiherlands 18 _G10 (GRS A9 L3503
Morway B H32 RS 1o 634
Fortugal o 634 565 53 193
Sweden L B BES 57 855
Switzerland 55 (G52 J9ES B3 6d5
U. Kingdom aid i3] RS L] 659
Canada 189 N JLBG K3 B
L5 1,881 5 _BED 2 1.057
Argentina 208 N BT T3 238
Brazil 67 536 LD A5 126
Guatemala 4l .553 L350 L Jdor
Mezico a8t 522 LE00 43 14
Peru 112 55 500 A0 [BE
Venezuela 0 L5583 587 K- 1
Australia 108 .Ghd YR ol 6EF
M. Lealand 15 585 JaS 6 JGl2
Japan G55 .pa2 R &l 356
Thailand 284 533 G0 A8 SO
Irag 16 .485 150 19 102
1sraet 23 591 _B42 B3 I i |
5. Afnica 168 517 © A T .2H2
Yugoslavia 180 .624 ) i) B
Averages 274 - G0 Bl1s (68 A2y
o Rare of Frices of Howaehalds Fain Temperature FProportice
Counrey change-abifity CAWERT per adltn {inches per (averoge degree ehildren in
o buge goods Jedr)! Fotrenhsins populaiiont
Ausiria 4.4 1.02 1 6 43 22
Belgium-Lusxemburg 0.2 1.08 1] £l 30 B |
Denmark 4.4 A5 54 ) 44 25
Finland 4.9 1.09 A0 2% 43 .30
France 4.4 92 52 3 52 i
W, Germany 5T .90 .53 23 49 22
Ireland 4.2 1.1 .42 i 4% .30
1raly 5.6 .94 e 16 ] i
Merherlnnds 4.6 o3 a5 I8 50 .30
Masway 4.1 1.03 .53 B4 43 .26
Portugal 5.2 i.17 i k'] 1 .
Sweden 4.1 B3 54 i 45 .32
Switzerland 3.3 .El A7 15 48 1
U, Kingdom 2.9 1.19 3| 24 51 X
Canada 2.1 g et 41 ak M
[ 23 97 % a3 62 31
Argentina 0.0 1.50 42 3% 63 30
Brazil 1.6 1.55 35 T4 %] 42
Gialemala 2.9 1.158 I 52 66 a2
Mexico 4.4 1.07 k3 9 5 a4
Peru 3.2 1.260 £ 19 67 a4
Veneruela 2.1 il kL 35 a7 A5
Australia z.1 4 A3 43 62 .My
™, Fealand 1.7 111 50 44 i) 13
Japan 9.0 .Ta a7 58 5t ]
Thailand 1.5 1.03 3l 59 (] A5
Irag 3.l S a1 15 72 A%
larael 6.3 1. 56 a6 25 &0 36
5. Alriea 3.4 1.00 54 23 59 T
Yugoslavia T.3 boE =0 24 3k e
Averages 4.0 1.0 L] 3 6 i 4




2Datain the first four columns are from [17, Tables 1, 2, and 64 respectively]. Column two data are from mid-1961; the rest are
adjusted to represent the end of 1962.

b Beckerman's Index of the standard of living" is based on aregression of private consumption in dollars versus steel
consumption, cement production, domestic letters sent, stock of radio receivers, stock of telephones, stock of road vehicles, and
meat consumption. The "predicted" values for each country were used as the standard of living measures 14, Table 51, and are
adjusted to represent the end of 1962.

¢ Obtained by averaging rate of change in PCE per capita, 1960-64 [7] and rate of change in per capita product at constant prices
1960-64 [20: 1967]. The latter data are given in constant prices while the former are adjusted by the 1960-64 cost of living index
[8l.

9 Data, obtained from a survey of importers, were adjusted to represent the end of 1962 by analysis of effects of changes in tariffs
and taxes in each country [I].

€"Index of buying units' was based on number of households per adult [20: 1965]. Number of adults was estimated from the data
above (total population times proportion of population between 15 and 64).

fsee[23)].

9See[9].

_" Estimated by using data on percentage on population under 15 in [19] and [20: 1963, 1965].

' Estimates were obtained from a model which estimated price on the basis of knowledge about tariffs, taxes, proportion imports,
guotas and resale price maintenance.

Finally, the magnitude and range of the causal relationship (the elasticity) between till camera sales and
each of the causal variables was specified Previously published demand studies for durable goods proved useful
here. For example, income elasticities from most consumer durable goods studies tended to fall between + 1.0 and
+2.0 with an expected value around t 1.3.

It was possible to specify each component of the econometric model on a priori grounds except for the
constant term. A priori analysisis arather subjective and untidy business. It does, however, provide a means for
utilizing knowledge built up through previous research and experience.

Updating the Parameter Estimates

Nineteen countries were selected from the 30 countriesin Table 2 by a stratified sampling plan. These were
then used in aregression model to obtain estimates for some of the model parameters, and the remaining 11countries
were set aside to be used in the evaluation phase of the study.

After examining the results, the model was revised for what appeared to be errorsin certain observations,
and consideration was given to various combinations of causal variables. The net result of these manipulations was
that the use of tests of statistical significance on these data was questionable; the objective at this stage was to
measure relationships, of course, and testing of statistical significance was not necessary. In short, the philosophy
here isthat "anything goes" in measurement as long as the approach is disclosed and one does not need to perform
statistical testing on the same data.

The figure summarizes the model developed from the regression across 19 countries. Its coefficients were
based on the combination of the regression estimates and on the a priori estimates. Durbin [10] presented the
classical procedure for combining different estimatesin which each estimate is weighted inversely by its variance.
His procedure assumes that the estimates are unbiased. Such an assumption did not seem redlistic in this situation.

Where biasislikely to occur, one would prefer to weight by the mean square error. While much work has
been carried out in recent years on the development of Bayesian regression analysis, an operational program could
not be obtained at the time of the study. Instead, a heuristic procedure was used to combine the estimates. Each
estimate was weighted inversely by its standard error—a less severe scheme than using variances. Estimates for the
coefficient of least importance in the model were first combined. The effects of this variable were then removed
from the data, after which the regression was re-estimated. Estimates for the least important remaining variable were
then combined; the effects of this variable were removed; the regression was re-estimated, etc. This procedure was
simply one of many operational schemes which might have been used in the absence of a Bayesian regression
program.



The figure indicates data from eleven variables used to explain variations in sales across countries.
Population, standard of living, and price appeared to be the most important variables, although the additional eight
variables also seemed worth including. The effect of four of the variables (those affecting market size) were
specified completely on an apriori basis and estimates of some of the other seven variables were modified by a
priori knowledge. This procedure was necessary, since the data could not provide estimates for seven coefficients

with only 19 observations.

Details of thisanalysis are not presented here; see [1] for details of model development. Of course different
researchers would come up with different models since their a priori knowledge would seldom agree. Thisisnot a
crucia element in this study. The point is that by following this general procedure one could develop a useful model.
Sensitivity testsindicated that the predictions made in this paper were not highly dependent on variationsin the a
priori estimates as long as these variations were in the genera region of values actually used. The a priori
knowledge of most researchers would probably lead them to estimates within this general region.

ECOMNOMETRIC MODEL TO PREDICT CAMERA SALES BY COUNTRY

0.93 —1.85% 0.8 0.2 —-0.2 03 30
R =4RVEy (P) B (ry (W) € (&
whers: £ is camera sales per potential buver

is Beckerman’s standard of living index

15 price of camera goods

is the buying units index (households per adult)
15 temperature

¥ is rainfall

C s proportion of children in population

 is growth In per capitd income per year

“Regression model” estimates
{inctude revisions due toa
priori estimates)
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0.3
M= (T (L] (A} (M)

& g i where: M is number of potential buyers

A priori estimates” only T is total population

L 15 literacy rate

A is proportion of population age 15-64

W is proportion of non-agricultural employment

L i

& = (R) (M)
where: 5 is camera sales in units per year

Evaluating The Econometric M odel
Explaining Variationsin the Analysis Sample

The mode! from the figure provided an excellent fit to the analysis sample. The R? between sales as measured by
trade and production data and sales as predicted by the econometric model was over 99%. However, the
"experimentation” in fitting a regression model led to spuriously high measures of R?, so that measures of the fit to
the analysis sample did not provide a good way of evaluating this model.

Explaining Variations in the Validation Sample

Eleven countries had been retained from the original 30 countries for atest of predictive validity. How well can
camera sales be predicted in a country given only data about the causal variables? Table 3 presents the results of this
analysis and indicates that the predictions of this model differ from the estimates derived from trade and production
figures with a mean absol ute percentage deviation of 31%. Whether thisis good depends, of course, on what
decisions are to be made from the estimates and whether other models might provide an even closer fit.



Table 3
Use of Econometric Model to Predict Sales for “Validation” Sample

196005 Camera
Sales » 1000
=3 Perceniage
iy Trade &  Erorsmeiric  devnaton®
Production e
Estimites estimates
Australia 403 a1l 41
Austria 34 13 =35
Belgicm- 177 2z —13
Luzemburg
Denmark 123 169 —29
Finland 7 &3 — &
France 1,128 1.314 — 15
Ireland 18 17 2
Sweden 27q drg -3
U, Kingdom 1,720 1,030 50
Vemezucla 43 i 48
W. Germany 1,690 1,932 —13
Mean absolute percentage deviation = 31; average percent-
age deviation = §,
& DPereentage deviation = 1
_ Trade & produstion — Economeiric model
{Trade & production + Economettic model) = 2 |

A Test of Predictive Value

Does the econometric approach help in the measurement of sales? Would this gain in measurement
improve the ability to predict in a practical situation?

One situation in which improved measurement of current salesis of some importanceisin sales
forecasting. Traditionally, most of the emphasisin sales forecasting has been devoted to estimating the changein
sales; the possibility that the estimates of current sales may be in error has not received much consideration.
Zarnowitz [26], however, points out how errorsin estimating current GNP are responsible for about 20% of the
errorsin predicting GNP one year ahead.

The question studied was whether information from the econometric model gave a better sales forecast than
that based only on trade and production data. The "forecasting” situation examined really involved "backcasting"
camera salesfor 17 countries from 1953-55 on the basis of data from 1960-65 only. It was assumed that nothing was
known before 1960 in obtaining these unconditional backcasts.

Two models were developed. One used an estimate of 1960-65 sales derived from trade and production
data only (t.p.d.), while the other used t.p.d. and the 1960-65 econometric model predictions (e.m.p.) for each
country. Each model used the same measure of change from 1960-65 to 1953-55 so that the change estimates
represented a constant for the analysis. Details on the devel opment of the model to predict changein salesarein[2].

The hypothesis tested was that a combined measure of 1960-65 sales (based on aweighted average of t.p.d.
and of em.p.) would be superior to a measure based on t.p.d. only in predicting 1953-55 sales. The only available
estimates of 1953-55 sales were, in fact, based only on t.p.d. This seemsto represent a strong test of the hypothesis
since measurement errorsin t.p.d. (such as from definitional problems, cheating, or mistakes) would probably tend
to be positively correlated over time.

To restate this problem, if measurement errorsin t.p.d., the difference between t.p.d. and "true" values,
were perfectly correlated over time, then current t.p.d. would provide a better prediction of t.p.d. for other time
periods than would the em.p. To the extent that the errors are not correlated over time, it is possible that the



econometric model wilt contribute to prediction of t.p.d. The hypothesis assumes that errorsin t.p.d. are not
perfectly correlated over time.

An apriori weighting scheme was used which represented the researcher's degree of confidencein each
estimate of the current salesrate. The t.p.d. (from Table 1) were weighted twice as heavily as the e.m.p. (from the
model presented in the figure; updating this model by including all 30 countries of Table 1 in the regression led to
only minor changesin thee.m.p.).

Results of the backcasting test are presented in Table 4. The use of the e.m.p. led to areduction in mean
absolute percentage error from 30% to 23%, an improvement which would appear to be of substantial importance
for decisions utilizing these predictions. Here is one situation, then, in which the em.p added useful information.

The backcast error was reduced for 14 of the 17 countries. The sign test at the .05 level of statistical
significance was used to test the null hypothesis that there was no improvement from using the em.p. The null
hypothesis (calculated level of significance = .01) was rejected.

In testing the sensitivity of the results to the a priori weighting scheme, it was found that any scheme giving
some weight to em p. resulted in improved forecasts. The optimal scheme weighted the e.m.p. about twice as
heavily asthet.p.d., yielding a mean absolute percentage error of 21%. If only the em.p. were used, the mean
absolute percentage error was 23%.

The success of the em.p. does not, of course, demonstrate that the particular econometric model developed
here isthe “best” which could be developed. Alternative formulations of the model tended to produce similar
predictions of salesin each country, however, again leading to the conclusion that the results are not extremely
sensitive to the researcher's a priori knowledge.

Other Support For the Econometric M odel

The use of the econometric model for improved forecasts over time represents only one of a number of
potentia uses, including:

1. The econometric model across countries estimates parameters (e.g., price and income elagticities) for
developing a model to predict changes in sales over time.

2. Incaseswhere no recent historical sales data are available (e.g., due to government prohibitions on sales)
or where the market has been severely restricted by the government, the econometric model estimates what
saleswould be if government restrictions were removed. This approach requires that a model also be
developed to predict pricesin these countries.

3. Theem.p. may be used for "control" purposes following the philosophy of quality control charts. Thus,
when sales as measured by t.p.d. (or by survey datain a country are much lower than predicted by the
model, afurther examination may show that the market has not been fully exploited because of aweak
marketing effort. In certain countries, high sales may be caused by certain aspects of the marketing
program.

TheValue Of The A Priori Analysis

While it was difficult to generalize from this one situation what particular aspects of a priori analysis are of
greatest importance, an evaluation can be made of the overall value of the apriori analysis. An aternative
econometric model was devel oped which utilized very little a priori knowledge. This model was designed to match
the accepted "non-theoretical" procedure advocated in the 1930's. Fifteen "reasonable” variables bearing a possible
relationship to camera sales per capitain each country were selected. A stepwise regression model was then used to
develop the model with the highest adjusted R%.

Thefit to the analysis sample was good—Dbetter, as expected, than the model using the a priori information.
When this model was tested against the validation sample, however, the mean absolute deviation from trade and



production estimates was 52%, against the mean absolute deviation of 31% for the model using a priori information.
These differences are significant at the .05 level.

Table 4
UNMCONDITIOMAL BACKCASTS OF 1954 CAMERA
SALES/YEAR BASED ON DIFFERENT ESTIMATES
OF 1940~55 SALES [PERCENTAGE DEVIATIONS
i FARENTHESES")

Backeasts
Y Aetual™
sules
Country 1954 Based on B““'i‘”" JE{ ¥
(based on | t.p.d. for s s
fp.db) 195065 for 1960-65
Austria 53,100 | 43,300 (200 | 48,300 (109
Belgium- B5, 000 | BB DO {—3) | 93,400 (—B}
Luxembarg
Denmark 103,000 | 57,300 (57} | 65800 (44)
Finland 20,200 | 14,200 (34) | 19, 100 {6
Israel 3,200 2,000 (10 2.0 (13)
Mexicn 48,200 | 23,900 (68} | 25,900 {80
Metherlands 105,500 | 121,100 (=13} | 115,100 (-—8)
Mew Fealand 32,500 | 38,600 (=17) | 34,200 (=5)
Morway 48,200 [ 24,700 (65} | 27,M  (58)
Peru 5,900 7,400 {—22) 6,300 (=9}
Portugal TLEM [ 11000 (5F) | 11,100 {5T)
5. Africa 32,800 [ 33,000 (=15) | 3IT.A00 {—1d)
Sweden 146,000 | 128 700 (13) | 144,100 {1}
Switrerland 93,000 [ 127 800 (=30) | 115400 (—20)
Thailand 4,400 4700 (-6) 4 800 [—8)
Venezuela 11,800 15,500 (=30} L5000 [—24)
W. Germany 1,320,000 § 757,000 (54) | 766,700 (53)
Mean absoluie percentage 30 pra |
deviation
Average percentage devias +14 +1i2
tion

= Percentage deviation — 100

. “Actual” — backcast
{("Actual” 4 backcast) = 2 |

B These sstimates were obltained by averaging 1953, 1954
and 1955 dara. The 195 data were weipghted iwice as heavily
as the §853 and J955 data,

Summary

This article has discussed changesin the past thirty years in the use of econometric models for measuring
geographical markets. The major advance was found in the recent emphasis on use of a priori information.

Theresultsfor a particular case, the international market for still cameras, indicated that econometric
models, at their current level of development, provide useful information for estimating international markets. A test
in which the use of the additional information from the econometric model led to improvement in backcasting
showed that the mean absolute percentage error for an 8-year backcast was reduced from 30% to 23%. The model
has other benefits beside its improved predictions over time. An examination of the value of a priori analysis showed
areduction of mean absolute percentage error for predictions of the 1960-65 market sizes of 11"new" countries from
52% to 31%.
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