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1) P. Kotler, Marketing Decision Making: A Model Buildirg Approach (New York:
Holt, Rinehart and Winston, 1971), p. 429.

2) P.H. Benson, “Bivariate Normal Distribution to Calculate Media Exposure,” Journal
of Advertising Reserch 9 (September 1969), pp. 41~48; R.S. Headen, J.E. Klomp-
maker and J.E. Teel, Jr., “Predicting Audience Exposure to Spot-TV Advertising,”
Journal of Marketing Research 14 (February 1977), pp. 1~9.
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(2) Reach and Frequency®

(38) Net Audience, Audience Duplication and Audience Replication®

(4) Media Mix and Advertising Decision Model®

(5) EERRES HE

e} sk o) A A 3] (Media Scheduling), & Timing of Media Inser-

tionsz A% A0l & FEolsleh Ostheimer w4t B Timings]
2948 &3} zro] ZHE3gdck  “People purchase at point in time,
their attitudes change over time, and thev are exposed to media
in a time dimension. A very real danger is to ignore this time dimension
and to attempt applving the results of ‘timeless’ studies to actual deci-
sions.”®

BEHERS Timing2 BMEUR, RIERHN, BEEBIE, A-d3 a9, =3
2 AAA kg Fell & F & =k Engeldt 3hE maiE A
b v vduw, |WF Ao e akdebe #3807 A5 et
oA B FEEKE FnEAL A S8l AT el AHA o A
Aol Fulojvt Faajof dtErbE A A e ok ghek. wPR o] R & AH
Ql =hA) i R (Carryover Effects)d] ¥-x & spdaty, RMERERES
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Hofis b A7k M RE&e FESAC HolAsz ol =gt R’
& AFAA BHE Tl A5 A5, BHERY 565 @iz
fitting@ 4 A2 ek, Few ok WIErF bt BE 9 RE

3° S.H. Britt, S.C. Adams, and A.S. Miller, “How Many Advertising Exposures Per
Day?” Journal of Advertising Research 12 {December 1972}, pp. 3~9; F.S.
Zufrydsn, “On the Dual Optimization of Media Reach and Frequency,” Journal
of Business 18 {October 1973), pp. 558~71.

i J.M. Agostini, “How to Estimate Unduplicated Audiences,” Journal of Advertising
Research 1 {March 1961)pp. 11~11; S. Forman, “A Theory of Audience Accumu-
lation,” Journal of Advertising Research 16 (February 1976), pp.21~23.

' D.A. Aaker, “A Probabilistic Approach to Industrial Media Selection,” Journal of
Advertising Research 8 {Sempember 1968), pp. 16~34; F.S. Zufryden, “Media
Scheduling: A Stochastic Dynamic Model Approach,” Management Science 19

(August 1973}, pp. 1395~1405.

3) R.H. Ostheimer, “Frequency Effects over Time,” Journal of Advertising Research
10 (February 1970), pp. 19~22

7) J. F. Engel. D.T. Kollat and R.D. Blackwell, Consumer Behavior, 2nd ed./New
York: Holt, Rinehart and Winston, 1973), pp. 338~15.
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Cognition dimension
SOURCE: P. Kotler, Marketing Decision Making: A Model Building
Approach (New York: Holt, Rinehart and Winston, 1971), p.434; La-
nghoff, “Options in Campaign Evaluation,” Journal of Advertising
Research 7 (December 1967), p.46.

(a2l 1> Two illustrative paths of an advertisement effect through time

£ Market Responce o| 3+2% ol F-%e] glofs =& FFaifiiRmy Jiik

8 LAV, Jacobs, Adverising and Promotions: Text and Cuases (Greenview, I,
Scott, Foresman and Co., 1972}, pp. 83~115. :

9, P. Kotler, Marketing Decision Making: A Model Building Approach!New York:
Holt, Rinehart and Winston, 1971), pp. 120~40; D.S. Tull, “The Carry-over
Elfect of Advertising, “Journal of Markciing 28 (April 1965}, pp. 46~33.
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(2) Partical Adjustment Model

Nerloves} Arrowy= whobal JF S old] 4L 993 #HE2 1573}
ek o] Rl t A HA vt o EA (YO (1—1)9 W29
o] o] Zhgd oA o= ¥4 rubEul £ Fo] A¥Hctn AHA G
28

Y:— =T7(Ye— Ye1)-+ N )
Y= Xt°ﬂ _/] o}] A (G)K,] FA 7F Qobx spA s oy
=gy 83X+ Uy (6)

(5),(6) (1] ‘H"JUM A 2} sk (7)i& dA "t
=(1-7) Yo+ ad - X170,
=do7'—’.~l3(1—'2)Xe+l Yea+t(1—a)Us oeevemmmaniiia ¢D)
H, i=1-7
MRAAE 22D A 2T Fob4 2R deh: (@) 1 B
&9 BHERE KMdls] 2ok &8 AE9 Inertia EffeetE ehyic}.
(b) o wwl=t= <he] Autocorrelation problemo] gleb. () B4EEHS
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10) F.M. Bass and C.G. Clarke, “Testing Distributed Lag Models of Advertising
Effect,” Journal of Marketing Resedrch 9 (August 1972), pp. 298~308; D.H. Mann,
“Optimal Theoretic Advertising Models: A Generalization Incorporating the Effects
of Delayed Response from Promotional Expenditures,” Management Science 21
{March 1975), pp. 823~32.

11) M. Nerlove and K.J. Arrow, “Optimal Adverti sing Policy under Dynamic Condi-
tions,” Economica 19 (May 1962), pp. 129~42.

12} Jastram, “A Treatment of Distributed Lags in the Theory of Advertising Expen-
diture™, pp. 44~45; R.M. Solow, “On A Faurzly of Lag Distributions,” Econo-
metrica 28 (April 1950), pp. 398~ 106.
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13} D.W. Jorgenson, “Rational Distributed l.ag Functions,” Econometrica 34 (January
1966). pp.135~49.

14} 5. Almon, “The Distributed Lag between Capital Appropriations and Expanditures,”
Econometrica 33 {January 1965), pp.173~96.

15) S.R. Stansell and R.P. Wilder, “Lagged Effects of Annual Advertising Budgets,”
Journal of Advertising Research 16 (Cctober 1976), pp. 76~79; P. Schmidt and
R.N. Waud, “The Almon Lag and the Monetary vs. Fiscal Policy Debate,” Journal
of the American Statistical Association 68 {March 1973), pp.11~19.
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16) H.E. Krugman, “Why Three Exposures May B Enough,” Journal of Advertising
Reszdreh 12 [Dzcember 1972), p».11~14.

17) A.A. Zielske, “The Remembering and Forgetting of Advertising,” Journal of
Marketing 25 {January 1939}, pp. 239-—~43.
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(1) The Decision Process Approach2! the General Gamma

Distribution

BB T8y Decision Process Approach, the hierarchy of Effects

18) C. Derman, L.J. Gleser, and I. Olkin, A Guide to Probability Theory and App-
lication (New York: Holt, Rienhart and Winston, 1973}, p.338.
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model == AIDA model 2 dmiso] gkr}l, olgjgl o] & oz HE]
A WHEESE HFH 2 BRI 7A A=A @A E Adlgx
@ 4 glvh. = Decay Effecte] ostel Al&Ael R&EMM) alvhdd,
Bifiol A} = Exponential Decay & 4bo] dojubrtz 7}A & & gk

McGillzt Gibbon& General Gamma Distribution?] 43z} E4 8 &
3} o] actelm ok

“General gamma distribution describes the density function of waiting
times for a specified event in a multistage counting process whose tran-
sition constants are all different. General gamma distribution is appro-
priate for a system that drives an input through K+1 stages of pro-
cessing. A sensory system that makes its acknowledgement of a new
stimulus contingent on the occurrence of at least K-+1 nerve imbulses
would meet the specification. It is assumed that each stage of the
multistage process is characterized by constants, o, A, 4s,---As, identi-
fying the stage and indicating the probability of transition to the next
stage:-+, the passage time through any stage will be governed by an
exponential distribution:

F{t) =A% 5 12420, 120

---. When ¢ is summed over the K+1 stages each of which is expo-
nentially distributed with a time constant, the distribution of this latent
time (#) is called here the general gamma distribution. ---, If all the
+i’s are equal, the general gamma distribution is a gamma distribution.

PAbe #Ee ofre] e et Es Azhe] iR =g Rl B
BHRE WEY &+ dd= 3T 5 doh

(2) ZotEmEel —fkeh it
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19) W.J. McGill and J.Gibbon, “The General Gamma Distribution and Reaction
Times,” Journal of Mathematical Psychology 2 (February 1955), pp.1~18.
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work day series

<28 4> The experimental scheduling
------ : projected line
—- : {requency polygon

<E 1> Frequency Distribution of Kolmogorov-Smirnov
One-Sample Distance Statistic

D value Frequency 9% Cumulative %
less than .01 24 36.4 36.4
.01 and under .02 12 18.2 54,6
«02 and under .03 6 9.1 63.7
.03 and under .04 7 10.6 74.3
.04 and under .05 1 15 75.8
.05 and under .06 2 3.0 78.8
.06 and under ,07 6 9.1 87.9
.07 and under .08 4 6.1 94.0
.08 and undesr .09 1 1.5 95.5
.09 and under ,10 1 1.5 97.0
.10 and under .11 2 3.0 100.0
greater than ,11 0 0.0 100,0
66 100.0

Mean absolute difference= .028859
Variance of absolute difference= .00078575
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