S
]
H

Modal-2 was fqund more

accurate than Metheringham

or the Beta function.

~ Reach and Frequency Estimating Services

Leon Liebman and Edward Lee

Reach and frequency estimating tech-
myues 10 project beyond cbserved
i3 are needed for media planning,
partivularly with the availability of
fist. on-line systems for planning and
ealuating media schedules. The two
most common estimating techniques
are the Metheringham formula {1964)
d the Beta function, although aiter-
natives to these procedures are contin-
willy being developed.

This paper reports on an evaluation
of the accuracy of three techniques:
The Metheringham formula, Personal
Probability simulation (Greene, 1970},
and the Modal-2 formula. The objec-
live was to determine the relative ac-
wracy of the procedures by compar-
ing reach 2nd frequency distribution
cslimates to actual data.

Methodology

Schedules were selected so it would
be possible to derive conclusions appli-

able to broad classes of schedules
rather than conclusions applicable o
specific media or demographic groups.
Thus, the forus was on structural
properties common to groups of
schedules. They -were: {1) magnitude
of the average issuc audience of the
vehicle, relative to base size; (2) dupli-
ction within media; (3) duplication
between media pairs; and {4} base size.

These properties were chosen tor
three reasons. First, they are the prin-
cipal structural characteristics deter-
mining the reach and frequency distri-
bution of a schedule. Second, the
Metheringham approach breaks down,
or yields declining reach, when the ac-
tual probability of exposure to two
vehicles {duplicated readership as 2
percentage of base size) exceeds the
chance probability of exposure to the
two vehicles (the product of the indi-
vidual probabilities of exposure).
Third, the Beta formula does not ap-
ply when duplication within media is
either close to zero or close 10 100 per
cent. .

Using 1972 data from the W.R. Sim-
mons Study of Selective Markets und
the Media Reaching Them, each muga-
zine wus assigned to one category. A
representative selection of magazines
was made  from cach ategory and
combined to produce 57 schedules for
use in the analysis. For 20 of the 57
schedules, results were available for
the Personal Probability procedure.

Tabulated data were adopted as the
criterion rather than estimates pro-
duced by the Beta formula, wntil now
generally thought to be the best esti-
mating technique. Simmons (1972}
noted that very little test information
was available on the relizbility of Beta
estimates where schedules comprised
four or more vehicles: “Caution should
be -exercised particularly where the
population bases become small. More-
over, as additional media are added,

. the number of cells increases geomet-

rically and the data become less and
less stable .” Acceptance of the Beta
method has been in part due to its ap~
parently more realistic frequency dis-
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trihulion and in part due to i1s ability
o precisely reproduce schedule esti-
mates where insertjion levels are no
greater than two for any vehicle. How-
ever, there is little data demonstrating
its seeuracy for larger schedules.
Insertion levels were limited to two
so that actual data could be tabuiated
and used far comparison. Further-
more, each schedule was fimited to 2
maximum ol four media so that the
distribution tabulations
become overly cumber-

frequency
wouid not
LyMe.
There were three resch criteria: (1)
comparisons of absolute and percent-
age differences from actual; (1) com-
parisons of the number of times each
method overestimated or underest-
mated: and (3) comparisons ol the
number of times that each estimate
was within the 95 per cent confidence
limits established by Simmons for
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Reach Estimate Accuracy
37 Schedules 20 Scheduics
Avg, Absalure Differences vg A hserfeete Differem
Method {ou) " I -
Modal-2 Y 30 333 T8
Metheringham x.26l 393 _ 2738 in

Beta-1 Personal
Prohubility

1.0 Son

their measured {“actual”} reach fig-
ures.

The [requency distribution criteria
were:

1. Camparisons of the sum of the
absolute differences at each fre-
quency level (zero level excluded)
from the Simmons actual 1972
data.

3. Comparisons of the relative error
of wach schedule (the ratio of the
sum of the absolute differences al
each frequency level [zero level
excluded] to the pet reach of the
schedule).

3. Comparisons of the shape of the
frequency curves, wilh particular
emphasis on each method’s repro-
duction of peaks in the actual
data. Frequency levels two and
four, where most peaking oc-
curred. were used for compari-
sons. The curve shapes of the
methods were defined as correct
when they assumed the same pat-
tern as the actual data -ie., rose
five per vent or declined by five
per cent or remained the same
{less than five per vent change).

Resuits

Table 1 shows that Modal-2 was the
mosi aveurale jn vilimating reach. For
the Metheringham  method. urrors
clustered in the four to six per cenl
range: is lurgest crror was 10.1 per
cent. Modal’s largest error was 2.8 per

P Cesba e

cent. Personal probability had erroe i
excess of 10 per cent in seven of 2D

cses. lis largest error was 145 por
wenl.
The coafidence limits analve

shown in Tzhle 2 indicates ihat tor
the schedules anzivzed. Modal-2 pro-

“dueed estimates consistently cose

the tabulaled data-

Further analysis showed that Modat-
2’ errors appeared to be madom whle
Metheringham  consistently  oversir
mated reach. In only four cases wn

Metheringham closer to the tzbubted .
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Table 2 -
Confidence Limits Analysis

57 Schedules
Number of Times Estimare
Fell Outside 95% Limits

20 Scheduler
Number of Times Estimate
Fell Qutside 93% Limits

0
10

12

73, Pedibetity method underestimated
L% guer ofien than it overestimated
S

B3 Wy of [requency distribution ac-
€Y amsy 1Table ) showed that Modal-2
5. pmbaed the most accunaie frequency
ot datnulivns. '

" Sar pesking of the frequency dis-
s Wlum were examined at the two
~_ . g fout levels, there were 114 cases
BY. bm 1wyus for the 57 schedules and
& wses fut 1he 20 schedules. Table 4
" msparer the ability of the two pro-
L) qularry [0 Teproduce the tabulated
¥ aey The Metheringham method did
BF e produce 3 peak at either the two
BE & tour level, even when the tabulated
he 2 caiboed peaks. Both the Modal-
2%, 3 md Personal Probability methods re-
s ;ph»:ed the peaks and plateaus. The
B mowr of crrors was smallest for Modal-
R 2tedowed by the Personal Probability
¥ asthod, then the Metheringham for-

Conclusions

»I Molid-2 is superior to both the
Ej Wethenngham and Personal Probabil-
1

ity techniques in terms of reach esti-
mate accuracy, frequency distribution
accuracy, and ability to reproduce the
peaks in the tabulated data. The pro-
cedure uses only average issue audi-
ence, two issue cumes, and pairwise
duplication data—the same data re-
quired by Metheringham’s procedure.

Since only magazine data were used
in the analyses and schedules were re-
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stricted to a maximum of four vehi-
cles, it is not appropriate to generalize
these conclusions to either larger
schedules or other media. However,
subsequent anatyses have produced no
data which negate the conclusions pre-
sented here,
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Table 3
Frequency Distribution Accuracy
57 Schedules 20 Schedules
Avg. Absolute Differences Avg. Absolute Differences
Method {000} % {000} ' 1
Modal-2 2.571 6.73 3,019 151
Metheringham 12,807 28.39 14,664 30.36
Beta-{ Personal _
Probability - - 4991 18.31
Table 4 ,
Frequency Distribution Peaking Analysis
57 Schedules 20 Schedules
Number of Times Number of Times
Method Method Agsumed Correct Shape  Method Assumed Correct Shape
Modal-2 . 95 32
Metheringham 12 20
Beta.l Pemsonal :
Probability - 21

a
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{Continued from page 5}
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Ths s a0t to say such media plans
" ng

Unlartunately, the possibility for
|2 eoung “more commercials™ to a tar-
-+ gt sudience is limited by the extent

r

to which the definition of the target
audience coincides with the definition
of heavy viewers.

This does not kappen perfectly for
any brand, but when there is 3 gross
mismatch, it may be more productive
(and there was evidence of this in the

study) to target to & special audience
through copy rather than to try and
achieve it through the media device of
increased frequency.

Joan Geiger

New York City
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