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A new method is presented for estimating audience

reach and frequency distribution which is relatively simple

and low-cost yet better than many existing approaches.

Personal Media Probabilities

Jerome D. Greene

This article presents the personal prob-

ability method of extending the audi-

eace “reach™ and “frequency distribu-

tion” of media advertising schedules,

. from survey data. First, however, it is
" mecessary to review old methods, -

One-Dimensional Case

~ One approach is the one-dimen-
siomal case. This is a schedule of mul-
tiple insertions in but one program,

time period, newspaper, or magazine

—for example, eight issues of a given
magazine in a given population seg-
ment. Starting with survey readership
out of four issues, for instance, how
may this be extended to eight issues
or any other aumber? Table ! iilus-
trates the problem.

Oa the left side of Tabie 1 are the
tabulated survey findings for four is-
sues, expressed in two ways. “Fre-
quency™ shows the number of people
reading zero, one, two, three, or all
four of the survey issues.
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Easily derived from this frequency
distribution is the corresponding sur-
vey “Reach,” which shows the net au-
dience cumulated by each number of
issues up to four.

" _But suppose there is advertising in
eight issues of this magazine. This con-
stitutes a one-dimensional schedule
af eight insertons. How can the sur-
vey data at the left for four issues be

Tanez 1

THE PROBLEM IN ONE DIMENSION

Survey Schedule
Num-
ber Fre- Free
of Reach quency  Reach quency
Istues % % % %
V] 0.0 730 00 7.4
1 152 100 15.3 8.6
2 1.0 §.0 210 50
3 243 5.0 4.3 3z
4 10 6.0 26.9 31
$ 287 2.8
6 302 27
7 s 2.8
s 326 37
Total 100.0 100.0
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extended to the schedule data at the
rght for eight issues?

There are several methods for doing
this: actuarial, empirical, Methring-
ham, beta, and personal probability.
Each method estimates a person’s
probability “P™ of exposure to an av-
erage unit of each medium, and then
extends or projects in time his fre-
quency of exposure to the number of
media units in the schedule.

All of these methods extend in the
same way, by the binomial theorem,
and the differences and controversy
lie not in how the extensions are made,
but in how people’s unit probabilities
“P~ are estimated from the survey to
begin with, As an exampie, suppose
it is known that for a certain group
of people in the survey sample, their
long-run probability of exposure to
an average issee of a magazine was
%, That is, as the aumber of issues is
increased indefinitely, their Kmiting
relative frequency or proportioa of is-
sues read converges on Y.

What, then, is their frequency dis-



tribution out of say, eight issues—
their chance of reading none, one,
two, three, . . . up to all eight issues?

This is a simple binomial expansion as

illustraced in Figure 1.

Ficuae 1
BINOMIAL THEOREM

Formula:
R'=Ct-P{l =P)

Where: R,' = proportion exposed 0 “r”
units out of “t”
C,* = combinations of “t" things
“r™ at A lime
P = probability of exposure
[0 one average umit

Example: P =1 issues read in loog
hau!
t = 8 issues in schedule

For r = 2, proportion readiog exactly
2 of 3 schedule issues equals:
R'=Cr- (W) (B =312%

Therzfore, of all people with ¥ prob.
ability, 31.2% will read 2 issues out of &,

Figure 1 shows how afl methods un-
der discussion extend in time from
survey to schedule. Of course, not ail
people have the same probability for
each medium, and this is where meth-
ods differ. The problem, therefore, s
estimating from the survey bow many
people have each possibie probability
value for each medium. Having done
so, the binomial expansion is simply
made separately for the people with
each probability value, and added up.

Actuarial Probabilities

Some probability’ distribution must
be assumed, and the obvious one is to
say that each person has a unit expo-
sure probability equal to the propor-
tion of units he saw or heard in the
survey.

This may be called the method of
actuarial probability because the as-
sumed probabifities are restricted to
observed behavior points, as originally
 used in the insurance industry,

The people reading none of four
issues in the exampie are considered
to have zero probability and thus to
read none of the later eight issues
cither. The people reading all four
survey issues are considered to have
a probability of one (certainty) and
thus to read all eight schedule issues
as well.

The in-between survey groups are
extended by the binomial. For exam-
ple, readers of one of the four survey
issues, raising (¥ + %) to the 8th
power, are extended to give the pro-
portions reading zero, one, two, three

. up to all eight schedule issues, as
illusteated.

Repeating across other survey fre-
quency classes and adding up gives the
estimated frequency distribution for
eight schedule issues.

A pecessary test of any extension
method is how well it reproduces the
survey data. But what happens if the
same actuarial method is used to es-
timate the frequency distribution of
only a four-issue schedule, the same as
the survey? Table 2, which gives this
comparison, shows that actuarial prob-
abilities are wrong in the sense that
they are inconsistent with the survey
data. '

For instance, it was said that a per-
son reading none of four survey is-
sues will never read an issue. This is

TasLe 2

AUDIENCE REACH AND
FREQUENCY ESTIMATES FOR
4 UNITS (PER CENTS)

Actuarial Actuat

Average Survey

Probability Daia
No. Fre~ Fre-
Units  Reach quency Reoch quency

00 766 00 730

0

1 15.3 6.0 152 100
1 [9.6 54 21.0 6.0
3 . .
4

210 4.1 24.5 50
234 3.0 270 5.0
Total 100.0 100.0
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like saying a person who hasn't died
yet will never die. At the other ex-
treme, it was said that a person read-
ing all four survey ixsues will read all
issues. This is like saying a person
who has won four times in a row at
the horse races will win forever.

The actuarial probabilities are not
right even for the inbetwesn survey fre-
quencies. It must be presumed, thea,
that people do oot aeatdy conform
their reading and listening and view-
ing rates to convenient fractions of
the number of media units researchers
chase to observe.

Why discuss a method that is so
clearly wrong? Because it is still regu-
larly used. For inmstance, the April
1970 issue of the Journal of Market-
ing has an article oo a oew media
model computer program:

The respondent was asked to indicate
. . . whetber be read al] the izssues, three-
quarters of all issues, one-balf of all i-

suss, one-quarter of all issues, less than
One-quarter, Of Qope. . . -

If one koew that a prospect was exposed
to three gut of four issues then the prob-
ability of exposurc to the average iswue
would be 75; if the exposure was two
out of four the probability would be 30;
and s0 oo :

The computer program then proc-
esses these actuadial probabilides as
described, to estimate the reach and
frequency distribution of advertising
schedules.

As shown, such a method is badly
biased, and produces misleading an-
swers.

Empirical Probabilities

If onc must use average or point
probabilities, betier ones can be found,
Equations caa be written to solve back-
wards for a set of point probabilities
which will exactly reproduce the sur-
vey data.

This is cafled the method of em-
pirical probabilities because whatever
point probabilities work are taken em-
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piricailly. Using the same example as
before, Table 3 gives the empirical
probabilities which reproduce the sur-
vey data,

Tame 3
EMPIRICAL PROBABILITIES
{PER CENT)

it Number sf Dinues Rend Out of +
Peopie 0 ! 2 3 1
“Acnt-
aral” 152 0.0 250 50.0 75.0 1000

Empir-
ieal” 152 13 245 435 659 540

The oniy point probabilities that
will reproduce the survey data re-
quire assigniog an average greater
than zero to readers of no survey is-
sue, and less than one to readers of
all survey issues. Certainly this makes
sense,

By definition, this empirical prob-
ability method reproduces the survey
exactly.

Continuous Probability
Distribution

it must Gnaily be presumed, bow-
ever, that different peopie have differ-
ent probabilities of exposure to a given
unit of a medium on 2 continuous
scale from zero to one, This does not
preclude many people bunching up,
however, in certain probability ranges.

In the past, the shapes of this dis-
tribution for specific media couid be
shown, thanks mainly to surveys spon-
sored by Life Magazine which covered
six upits each of many print and
broadcast media and, in one famous
case, 13 isues of Life Magazine it-
self.

The whote point of the well-known
beta function is to express this distri-
bution of people by their probabilities
or rates of exposure.

The beta disribution is the only
two-parameter, true probability func-
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TanLE 4

AUDIENCE REACH AND FREQUENCY ESTIMATES FOR
FOUR UNITS (PER CENTS)

Actuarial Empirical
Average Average
v Probabilicy Probability
No.
Lniis Reach  Freq. Rezch  Freq.
0 0.0 76.6 0.0 0
| 153 5.0 15.3 10.0
2 19.6 54 30 6.0
3 22.0 4.1 248 3.0
4 234 a0 0 6.0
Total 100.0 100.0

Beta Actual
Probability Survey
Distribution Dara
Reack  Freq. Reach Freq.
0.0 73.1 0.0 73.0
15.3 9.7 152 10.0
210 a.1 21.0 6.0
244 5.1 245 50
269 59 27.0 8.0
100.0

tion that can be concave up or down,
and skewed left or right, thus redect-
ing the unique distribution of popuia-

Jerome D. Greepe is a founder and
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in marketing and communications. He
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dent of the parent firm, Alfred Politz
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Greene is the author of cumerous
published reparts of media research
methods and findings. and of various
journal articles. He is a member of
the Market Research Council, Model
lers Discussion Group, American Sta
tisdcal Assgciation, and American As-
sociation for Advancement of Science.

tion probabilities of exposure to each
individual media vehicle.

Mareover, it works. Applied to only
two or four umits, the beta distribu-
tion method estimated audiences of
six or 13 units which almost exactly
matched the observed results of former
studies which actually interviewed each
respondent on that many units

The beta distribution has two pa-
rameters, or mathematical constants,
which control its shape. Of course,
these are got known for 2 particular
medium untd it is surveyed. Then the
values are found which give the best
fit to the survey data, for cach medium
in each population segment. )

Given these parameters, the survey
frequency distribution can ecasily be
extended to any desired pumber of
media units. The extension (ormula
simply amounts to doing the binomial
expansion separately on the people at
each probability value throughout the
whole probability distribution.

Now results can be compared for
all three methods. Table 4 does this
for a four-issue schedule correspond-
ing to the survey.

The 3ctuarial method is bad. The
empirical method fits the survey ex-
actly because it was forced to. But the
beta distribution method fits almost a3
well, and it is the only method that
does not force people into discrete
probability siots which are artifacts of
the survey.



becomes suspect of over-reaching while
showing too many people exposed ex-
actly cnce—a critical group for adver-
tising evaluation.

Table § shows the three methods
extended to eight issues It is here that
the empirical method begios to diverge
from the beta distribution method, and

TAsLE §

AUDIENCE REACH AND FREQUENCY ESTIMATES
FOR EIGHT UNITS (PER CENTS)

Aecruarial Empirical Beta
Average Average Probability
No. Probability Probability Dinribution
Units Reach Freq. Reach Freq. Reach  Freq.
1] 0.0 140 0.0 66.3 0.0 674
1 152 2.9 153 99 153 1.5
2 19.56 13 210 43 210 50
3l 220 335 248 ER 4.4 33
4 23.4 9 70 34 259 3l
3 244 16 3.9 29 28.7 28
[ 25.1 13 30.6 24 o2 i
7 2546 1.5 320 13 s 28
3 .26.0 55 32 i 3246 3.7
Total 100.0 100.0 100.0
TasLe &

BETA DISTRIBUTIONS BY PROBABILITY OF EXPOSURE (PER CENTS)
Prob. All Number of Survey Units Exposed Ont of 4

Class People 0 1 2 3 4
0 5 © 643 341 134 0.9 6.0 00
5 10 53 59 13.7 2.7 02 0.0
10- 15 37 30 12.6 43 0.5 0.0
o 15-20 23 1.3 112 5.7 1.0 0.0
20- 25 13 11 93 6.3 1.6 a1
25- 30 20 0.7 14 1.6 13 02
30- 35 1.7 03 11 il il 03
35 40 1.6 a3 59 3.4 4.0 0.5
40~ 43 14 0.2 43 34 49 0.3
45 30 13 G.I k¥ | 12 5% 12
30- 5% 13 0.0 9 17 (%] 1.6
55- &0 12 0.0 22 71 7.6 22
60- 65 12 0.0 16 53 33 3.0
635- 10 Li 0.0 1.1 54 19 4.0
T0- 75 11 0.0 0.7 © 44 9.2 i3
75- 80 Ll 0.0 04 34 9.3 1.0
30- 83 12 0.0 a2 24 89 92
85- 90 1.2 0.0 0.0 1.3 8.0 123
90- 95 14 2.0 a0 0.7 6.4 174
95-100 23 0.0 0.4 0.1 32 us
Total 1000 100.0 100.0 10¢.0 100.0 100.0
Avg.
Prob.
Beta 152 1.5 2.4 442 65.0 3159
Empirical 152 3 245 43.5 459 94,0
i 132 Q.0 250 50.0 15.0 {00.0
Class
Size
Ber Fit 100.0 73.1 9.7 §.1 51 59
Survey 100.0 73.0 10.0 6.0 5.0 6.0
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Separate Bera Discribution in
Each Frequency Class

Table 6 shows in the “All People”
column the probability distribution foc
the magazine exampie among the total
target populaton, summarized into
five percentage-point classes. Clearly,
this probability distribution should
somehow be related to the observed
survey frequency distribution. The cor-
responding probability distribution was
derived matbematicaily for each sur-
vey frequency class separately, and
this is important for the personal prob-
ability’ method. See the five break-
down columns of Tabie 6, according
to survey frequency.

Note how readers of oo survey is-
sues are concentrated at the top of
their probability distribution, with
low probabilities, Conversely, readers
of all survey issues are concentrated
at the bottom of their distribution,
with high probabilities.

The “beta average probabilities™ at
the bottom of the table are the means
of the corresponding probability dis--
tributions above, Note that they bave .
a smaller range—do pot discriminate ’
quite as well between survey frequen-
cics—as the empirical probabilities be-
peath them, discussed previously. -

M alt Dimensional Case

If the only problem were extend-
ing one-medium schedules, the beta
distribution method would be used,
and it would be doge with. A cheap
desk computer will extend survey
data to the reach and frequency dis-
wribution of any number of upits in 2
minute.

Today's problems and debates cza-
ter around optimal metheds for ex-
tending the reach and frequency diseri-
bution of schedules using combinations
of media. For a survey measuring
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two issues, Figurs 2 illustrates survey

data for two magazines togetber.
Figure 2 shows every possible read-

ing frequency combination. This ma-

ixis summarized, as shown, to get the

frequency distribution of “2-27 sched-
ule—that is, using two issues of each
magazine. The schedule frequency
summary is usually the only thing
peeded, and it alone will be used.

Methringham Method

The question arises as to bow is
this extended to a schedule using more
than two issues of one or both mage-
zines. There is a smplistic method
which ducks the whole problem by
averaging media together. This creates
a composite average medium which is
then extended by the beta distribution.
This is done by first converting the
frequency matrix to its corresponding
reach or cumulation matrix (Table 7),

Frcuae 2
THE PROBLEM IN TWO
DIMENSIONS ..
- c ""..
Magazine 4 &".%"';_’2 Coin
Numiber Isrues Read Ont of 2 = "4~
Read Owt of 7 ¢ 1 2  Merginal
a 40 11 13 &4
w0 5 3 20
2 7 3 & 16
-8~ Marginal| 57 19 24 || 100%
SCHEDULE FREQUENCY
MMARY
Number Isruet Per Cent of
Read Out of ¢+ Peopie %
o - [ 1] {40)
1 21 {11 4+ 10}
2 25 (134 54+7)
3 ] (5+ B
4 & (&
Total 100
*Reach™ 60 (100 — 40)
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which shows the net audience cumu-
lated by each combination of issues of

the two magazines.

Tabts 7

CUMULATION MATRIX

Magazine “B”
Number of lszues

Magazine “A”
MNumber of Issues 0 i 2
0 — 3315 410
| 260 483 550
2 360 345 600

Consider extending by this averag-
ing method the frequency distribution
of a 44" schedule—that is, using four
issues of Magazine A and also four
of Magazine B. Table 8 shows bow
to take separate weighted averages of
the one-issue and two-issue audiences,
where the weights relate to the pum-
ber of insertions planned in each ve-
hicle. In calculating the average oge-
issue audience, the weight for each
magazine'’s one-issue audience is the
number of its issues to be used in the
»4-4" schedule—that is, four.

In calculating the average two-issue
cumuiative audieoce, the weignt for
each magazine's two-issue cumulative
audience is the number of possible
painofminuﬂthazcmbefomed
from the number of its issues to be
used i the schedule—that is, six. And
the weight for the net audieace of one
issue of each magazine is the pumber
of possible pairs of two issues, ome
from each magazine, in the “44"
schedule—that is, 16. '

This collapses the survey matrix
down to two points, the one-issue and
the twe-issue cumulative audiences of
a sort of composite medium in which
it is planned to make eight insertions
{4 + 4). Now it is easy to fit the beta
distribution to these two average points
and extend to eight issues, just as
though this wers a one-dimensicoal
problem. _

This is the Methringham method,
devised by the British researcher Rich-
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ard Methringham. The descripden in
this artcle is far different and simpler
than Methringham's, but it is algebrai~
cally identical and, it produces identi-
cal results.

The Methringham method has sev.
eral probiems when applied to US.
media of overlapping geographic dis
tribution, Media with different cumu-
lation rates are each represented by
the average cumulation rate among
all of them. Pairs of media are each
tepresented by the average net audi-
ence among them all. Beyond this, the
average rates of cumulation within
media and between media are further
averaged together.

The Methringham method cannot
reproduce US. survey data, Table 9
shows bow it compares with the sur-
vey, using the two-magazine example,
based upon the summary frequency
distribution of the survey matrix. The
schedule reach is somewhat off and
the frequency distribution is way off.
Due to combining media by averaging,
the Methringham method cacnot be
right on the frequency distribution.

This bias iy of acute concem for an-
swering questions such as bow. many
people will the schedule reach at least
twice or three or four hmes ...
whatever threshold is right for the ad-
vertising strategy and copy.

Tas e &
COMBINING TWO MAGAZINES
Cumuda-
tive
Audi-
ence
VLI L 4 Wﬂ"hf
0 I NS x 4= 134.0
1 0 260 x 4 = 104.0
8 812380
Average One-[ssue Audience 293
p 2 #40 x 6 = 2550
1 483 X 18 = 7728
2 o0 0 x 6 = 32160
' 33 18| 12463

Average Two-[ssue Cumuiative
Audiencs 445
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Beta Matrix Method

The best way yet known of extend-

N ing multi-media schedules ‘may be
e called the matrix method because it

uses all the information in the survey

L matrix or cross-tabulation of vehicles

in the schedule, without averaging.
- Each row and columa of the survey

}  frequency matrix is separately fit and
‘. extepded by the beta distribution,

treating it as a distinct pepulation seg-
ment—which indeed it is.

Table 10 shows how the mawix

method reproduces the survey data in
the previous example, compared with
the Methringham methed, when the
frequency distribution of a “2-2°
schedule is summarized corresponding
to what the survey measured.

As in this example, the matrix
method always reproduces the survey
data very closely, Note in particular
how it reproduces the peak at two ex-
posures in the summary frequency dis-
tribution, which the Methringham
method erroneously smooths out com-
pletely. |

The matrix method -is widely re-
garded and regularly used by many
companies, including Marketmath,
Simmons, Reader's Digest, and Time,
Inc.

But there is a problem, mechanical

TAsLE 9

SUMMARY FREQUENCY
DISTRIBUTION

Schedule: 2 Units of Magazine “A™
2 Units of Magazige “B”

Actuel
Methringham  Survey

Method

Number of

334

1 26.5
2 18.3
3 115
4 54 6.0
100.0

6L6

and three-fold; First, the matrix
method first requires pre-tabulating
the survey to get the complete survey
matrix or m-dimensional cross-tabula-

tion of media vehicles in the schedule. )

Second, it then takes a big, fast com-
puter to extend big schedules. Third,
even so, the method cannot handle
schedules of more than about six or
eight vehicles or dimensions, depend-
ing on the number of intended inser-
tions in each.

Also, the extended schedule matrix
should be adjusted or “balanced” at
the end for complete consistency with
separate marginal extensions of each
media vehicte alope. This takes further
computation.

Personal Probability

With this background and defini-
tions, a new approach is presented
which shows promise of being simpler
and better than the Methringham
method——although not as good as the
matrix method. :

This new approach is called “Per-
sonal Probability.” The logic is to pre-
assign personal probabilities to each
survey respondent on each medium,
and to calculate schedule frequeacy
distributicns directly from these prob-
abilities, processing each respondent
in turn and finishing completely with
one respondent before taking up the
next. . :

Admittedly, it takes time to process
each of 20,000 or whatever aumber
of respondents, or a sample thereof.
But present methods require prelim-
inary cross-tabulations in any event,

E5l.while the matrit method further re-

quires processing a matrix which for
large schedules cootains many more
cells than the sample size.

To illustrate this approach, Tabie

- 11 gives the beta probability distribu-

tions for Magazine “B" of the two-
magazine example. *

Resiec
. 0

A 1]
.3009

.14
« 002

_— }
i l}olume 10, Number 5, October 1970

A table like this is in effect com-
puted for every medium, by popula-
tion segment. Each person is assigned
a personal probability for each me-
dium, randomly selected from the par-

ticular distribution corresponding to

his reported exposure frequency in the
survey. The random selection is ar-
ranged so that, across the whole sam-
ple segment, the assigned probabilities
will distribute precisely as the com-
puted distributions from which they
were chosen.

Assigning personal probabilities sep-
arately by frequency class is the vital
step which helps preserve intermedia
correlations. The correlations are oot
perfectly maintained, bowever, as will
be shown.

Personal probabilities may thus be
assigned to all respondents oo all me-
dia, oncs-and-for-all each year of
whenever the pew survey comes out,
and saved on computer tape or disc.
To calculate the reach and frequency
distribution of a schedule, simpty ap-
ply the bipomiai to each respondent in
wm in the target population, for each
medium in turn in the schedule.

Each respondent has a binomial fre- :

quency distribution for cach media ve-
hicle, expanded or extended to the
pumber of units or insertions planned

Tasrz 10
SUMMARY FREQUENCY
DISTRIBUTION
Schedule: 2 Units of Magazine "A”™
2 Units of Magazive “B”
Num-
ber Ac¢-
of Meth- ol
Uniss ring- Sur-
Exposed ham Martriz vey
in Sched- Method  Method Dara
ule % 2 %
0 384 400 . 40.0
1 265 21.0 21.0
2 183 250 25.0
3 1.5 8.0 8.0
4 54 6.0 6.0
Toual 100.0 100.0 100.0
“Reach™ 6.6 60.0 60.0
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in that vehicle, Summarizing each re-
spondent’s distributions, his personal
contribution to the schedule frequency
distribution is found. Each respondent
is processed completely with minor
demand on computer storage, before
going to the next respondent

This approsch can handle vast 20-
dimensional schedules such as annual
media plans for combinations of print
and broadcast, or many daytime TV
shows in combination. The personal-
probability assignment gets around
pmblam.s'of TV diaries covering more
days than issues covered of mag-
azines, No preliminary tabulations are
required.

How well does it work? A final pur-

TasLrz 11

BETA DISTRIBUTIONS BY
PROBABILITY OF

(PER CENTS)
Number of
Survey Unirs
Prob, All Ezposed Out of 2
Class Peaple o H

2
- 5 2 &3 3.7 00
310 7.1 0ws 30 02
10- 15 49 6.6 35 03
15- 20 5 46 39 05
0- 25 33 s 6! 07

09

23. 30 .9 2.7 62
30- 13 vy 12 62 12
35- 4 23 L? 62 1.5
40- 43 4 1.4 6.1 ¥
453 50 23 1.1 &0 22
50- 35 22 0% 59 15
55. &0 22 0.7 5.7 30
&0- &3 22 035 55 kX
65- 70 2 04 52 4.3
T70- 7% 3 ¢l 49 5!
75- 80 24 a2 45
30- 83 15 a.1 40 75
83- %0 30 0.0 14 95
90- 95 Az 0.0 7 134
95-100 19 0.0 1.5 356
Total 10080 100.0 1000 000
Avg.
Prob, )
Beta 135 9.1 435 8240

Empirical 335 49 474 %03

Actmazial 335 00 500 1000
Clasr
Size
BeaFit 1000 3570 190 240
Survey 1000 3570 190 2490

pose of the perscnal probability ap-
proach is to avoid survey cross-tabula-
tions of media combinations. For
tesiing the method, however, such
croas-tabs can be simuiated to see how
well they can be reproduced. In this
case, the expested result of personat
probability can be directly computed.

Table 12 shows how each multi-
media method matches the survey
data in the rwo-magazine example, on
the frequency distribution of a “2-2"
schedule corresponding to the survey.
As shown previously, the matrix
method reproduces the survey exactly,
and provides a standard when extended
to larger schedules,

Persopal probability and Methring-
ham are about the same on reach, but
personal probability is much better oo
frequency.

Table 13 gives results for extend-
ing 2 “4-4" schedule—four issues of
each magazine, or & total of eight in-
sertions, Compared with the matrix
method, personal probability is again
about the same as Methringham on
reach, and far better on frequency.
Yet personal probability is easier and
cheaper to do for large schedules

The personal probability approach
does not, as yet, maintain all the pos-
itive correlation -between these two

TasrLe 12
SUMMARY FREQUENCY
DISTRIBUTION
Schedule: 2 Uaits of Magazioe “A”

2 Units of Magazioe “B”

Num-
s
Units Per-  Ac-
- Meth. sonal  tual
posed ring- Proba- Sur-
in ham Matriz  biliy vey
Sched-  Method Method Method Data
ule % % % %
0 384 400 320 400
1 265 210 23 L0
rd 123 250 260 250
3 11.5 8.0 84 8.0
4 5.4 8.0 4.8 a0
Toral 1000 1000 1000 100.0
“Reach™ 616 600 620 600

Tasrre 13
SUMMARY FREQUENCY
DISTRIBUTION
Schedule: 4 Units of Magazine “A™
4 Units of Magazine “B"

Num-

ber

of

Unirs Per-
Er- Meth- sonal
posed ring~ Proba-

in kam Matrix  bility
Sched- Method Mﬂhoq. aihdlod
ule % Ml % 55 %

0 214 279 309 39278

1 120 ~¢ 129 w0 153

2 140 ™o 117 A~ 127

3 114 u¥ 122 21 124

4 9.3 162 15) 162
-3 75 Co 58 &5 62

6 38 4 L7 ui 42

7 42 .y 29 33 11

2 24 3w 36 22 22
Towl 100.0 100.0 100.0

“Raach™ 7.6 85.1 n2

media, but improvemeot is possible.
Table 11 shows the beta probability
distributions for one of two magazines.
This is how the personal probabilities
were assigned for Magazine *B". Com-
pare the beta average and empirical
probabilities by frequency class, at the
bottom of the table. Notice that the
empirical probabilities spread out or
discriminate more, as pointed out be-
fore. -
Ooe would achieve greater discrim.
inadon between frequency classes
witkin each medium, and thus main-
tain more of the correlations between
media, if the beta probability distribu-
tions were brought closer to centering

- on these empirical point probabilities.

A tiny bias can be accepted in extend-
ing ecach media vehicle alone, for more
accuracy io extending combinations of
vehicles.

This optimization problem is the
final detail to settle of the personal
probability method, which should then
be the optimal way of extending the
reach and frequency distribution of
large advertsing scheduies using many
insertions in many priat and/or broad-
cast media



