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Abstract

Focusing that consumers’ are apt to buy superior brand when they are accustomed or bored to use current brand, new
analysis method is introduced.

Before buying data and after buying data is stated using liner model. When above stated events occur, transition
matrix becomes upper triangular matrix. In this paper, equation using transition matrix stated by the Block Matrix is
expanded to the third order lag and the method is newly re-built. These are confirmed by numerical examples. S-step
forecasting model is also introduced.

This approach makes it possible to identify brand position in the market and it can be utilized for building useful and
effective marketing plan.
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1. Introduction

It is often observed that consumers select upper class brand when they buy next time after they are bored to use
current brand.

Suppose that former buying data and current buying data are gathered. Also suppose that upper brand is located
upper in the variable array. Then transition matrix becomes upper triangular matrix under the supposition that former
buying variables are set input and current buying variables are set output. If the top brand were selected from lower
brand skipping intermediate brands, corresponding part in upper triangular matrix would be 0. These are verified in
numerical examples with simple models.

If transition matrix is identified, s-step forecasting can be executed. Generalized forecasting matrix components’
equations are introduced. Unless planners for products notice its brand position whether it is upper or lower than
other products, matrix structure makes it possible to identify those by calculating consumers’ activities for brand
selection. Thus, this proposed approach makes it effective to execute marketing plan and/or establish new brand.

Quantitative analysis concerning brand selection has been executed by Yamanaka (Yamanaka,H., 1982), Takahashi et
al. (Takahashi,Y., T.Takahashi, 2002). Yamanaka(Yamanaka,H., 1982) examined purchasing process by Markov
Transition Probability with the input of advertising expense. Takahashi et al. (Takahashi,Y., T.Takahashi, 2002) made
analysis by the Brand Selection Probability model using logistics distribution.

In Takeyasu et al. (2008, 2011), matrix structure was analyzed for the case brand selection was executed toward
upper class. In this paper, equation using transition matrix stated by the Block matrix is extended to the third order
lag and the method is newly re-built. Such research as this cannot be found as long as searched.

Hereinafter, matrix structure is clarified for the selection of brand in section 2. Block matrix structure is analyzed
when brands are handled in group and S -step forecasting is formulated in section 3. Expansion of the model to the
third order lag is executed in section 4. Numerical calculation is executed in section 5. Application of this method is
extended in section 6.
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2. Brand Selection and its Matrix Structure
(1) Upper shift of Brand selection

Now, suppose that X is the most upper class brand, Yy is the second upper class brand, and Z is the lowest class

brand.

Consumer’s behavior of selecting brand mightbe z —y,y — X,Z — X etc. X —>Z might be few.

Suppose that X is current buying variable, and X, is previous buying variable. Shiftto X is executed from X,

Yy, OF Z,.

Therefore, X is stated in the following equation. a,; represents transition probability from  -th to i -th brand.

X=a; X, +a,,Y, +33Z,

Similarly,
Yy =asY, + 837,
and
Z =3ay,Z,
These are re-written as follows.
X a‘ll a‘12 a‘13 Xb
y|=| 0 Ay Ay | Y
z 0 0 ag)\z,
Set
X all a12 a13
X=|y A=l 0 a, ay
z) 0 0 a)
then, X isrepresented as follows.
X=AX,

Here,
XeR?® Ac R%,Xb eR?

A s an upper triangular matrix.

D
X
Xy =1 Yo
Z,

)

To examine this, generating following data, which are all consisted by the data in which transition is made from

lower brand to upper brand,

1 1 0
X'=[0 1
0 0 0
0 1
X =|1 0
0 0
=1 , 2
parameter can be estimated using least square method.
Suppose
X' = AX} +¢'
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&
where g = g; i=12,---,N
£
and minimize following J
N . «
J=>¢"¢ > Min (6)
=

A

A which is an estimated value of A is obtained as follows.

N [
A= (Z X' X7 J(Z x‘bxg] )
i=1 i=1
In the data group which are all consisted by the data in which transition is made from lower brand to upper brand,

estimated value A should be upper triangular matrix.
If following data which shift to lower brand are added only a few in equation (3) and (4),

0 1
X'=]1 X =0
0 0

A would contain minute items in the lower part triangle.

(2) Sorting brand ranking by re-arranging row
In a general data, variables may not be in order as X, Yy, z. In that case, large and small value lie scattered in A.

But re-arranging this, we can set in order by shifting row. The large value parts are gathered in upper triangular
matrix, and the small value parts are gathered in lower triangular matrix.

A A
X O O O Shifting row e ¢ O
e O O S X O O Q
z e ¢ O y e O O

®)

(3) Matrix structure under the case skipping intermediate class brand is skipped
It is often observed that some consumers select the most upper class brand from the most lower class brand and skip
selecting the intermediate class brand.

We suppose V,W,X,Y,z brands (suppose they are laid from upper position to lower position as
V>W>X>Y>1Z).

In the above case, selection shifts would be
V<&«7Z
V<Y

Suppose they do not shift to y,X,w from Z, to X,w from
would be as follows.

y, and to W from X, then Matrix structure

v a11 alZ a’l3 a14 a15 Vb
w 0 a, 0 0 0 |w,
X 0 0 a, 0 0 |x, ©)
y 0 0 0 a, 0|y,
z 0 0 0 0 ag\z
We confirm this by numerical example in section 4.
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3. Block Matrix Structure in Brand Gourps and S-Step Forecasting
Next, we examine the case in brand groups. Matrices are composed by Block Matrix.
(1) Brand shift group — in the case of two groups

Suppose brand selection shifts from Corolla class to Mark II class in car. In this case, it does not matter which
company’s car they choose. Thus, selection of cars are executed in a group and brand shift is considered to be done
from group to group. Suppose brand groups at time N are as follows.

X consists of p varieties of goods, and Y consists of q varieties of goods.

n
X, Yy
X5 ys
Xn = :2 Yn = :2
n n
X p yq

(o)-(M ) w0
Yn 0’ A22 Yn—l
Here,

X, € RP (n =1,2,---), Y, e R* (n =1,2,---), A e RPP. A, e R, A,,eR"™
Make one more step of shift, then we obtain following equation.

Xn _ A1121 A11A12 + A12A22 Xn—2
- : (11)
Yn 01 A22 Yn—2
Make one more step of shift again, then we obtain following equation.
Xy = A113’ A112A12 +ALARA, + Alezz2 Kis (12)
Yn 0, A223 Yn73
Similarly,
X” = A114’ A113A12 + A112A12A22 + A11A12A222 + Alezz3 Xn74 (13)
Yn 0’ A224 Yn,4
Xn = Alls’ A114A12 + A113A12A22 + A112A12A222 + A11A12A223 + '6‘12'6‘224 Xn—5 (14)
Yh 01 A225 Yn_5
Finally, we get generalized equation for S -step shift as follows.
s—1
S S s—k k- S—
(XnJ _ Aun A lAlz + ZAll ApAz "+ ApRA,, ’ (anJ (15)
Y k=2 X Y
n O’ A22 n-s

If wereplace N—S —n,Nn —N+S inequation (15), we can make S -step forecast.

(2) Brand shift group — in the case of three groups
Suppose brand selection is executed in the same group or to the upper group, and also suppose that brand position is
X>Yy >z (X isupper position). Then brand selection transition matrix would be expressed as

Xn All’ A121 Al3 Xn—l
Y. |=| 0 A,, A.|Y., (16)
Z 0, 0 A,\Z

Where
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n n n

X Y1 Z,

Xn yn Zrl

Xn = ‘2 Yn = -2 Zn - .2
n n

Xp Yq z;

Here,
X,eRP(n=12--), Y,eR(n=12--), Z,eR"(n=12,--), A, eR”,
A, e R
ALeR™,  A,eR™, A,eR"™, A,eR™
These are re-stated as

W, =AW, , (17)
where,
><n All’ AlZ’ AlB Xn—l
W, =Y, A= 0, Ay A Wi =| Yoo
Z, 0, 0, A, Z, .
Hereinafter, we shift steps as is done in previous section.
In the general description, we state as
W, =AW (18)
Here,
A11(S)1 A12(S)1 A13(5) Xn—s
A(s) — 0, AZZ(S) 1 A23(5) erS — YmS
0, 0, A,," Z. .
From definition,
AY = A (19)
Inthe case S =2, we obtain
All’ AlZ’ A13 All’ A12’ AlS
A = 0, An Ay 0, Ay Ay
0, 0, A, 0, 0, A,
, (20)
Al ApAL+ARA,, ApALGHARAR FARA
= 0, Agz’ AzzAzs + A23A33
0, 0, A§3
Next, in the case S =3, we obtain
Afl* AflA12 +A11A12A22 +A12A§2’ AflA13 +A11A12A23 +A11A13A33 + A12A22A23 +A12A23A33 +A13A§3
A¥ =l Q, A%, Angza +AA A +A23A§3 (21)

0, 0, A§3

In the case S =4, equations become wide-spread, so we express each Block Matrix as follows.
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A§41) = A111 )

AL = ALAL +ALALA,, +ALALAS, +ALAS,

AL = ALA L +ALA LA+ ALA A+ ALALALA + ALALAA + ALA AL
FALALA G T ALALAA L +ALALAL +ALAL

A = A, @
A(zé) = A§2A23 + A§2A23A33 + A22A23A§3 + A23A§3

A(sé) = Ag3 )

Inthe case S =15, we obtain the following equations similarly.

Aﬁ) = Ail \

Ai(l52) = AilAlZ + AilA12A22 + AflA12A§2 + AllAlZAgZ + AlZAgZ
AJ(I.E;:) = AilA13 + Ai:l),lA12A23 + AilA13A33 + AJZ.1A12A22A23 + AilA12A23A33 + AflA13A§3
+ A11A12A§2A23 + A11A12A22A23A33 + A11A12A23A§3 + A11A13A23
+ A12A32A23 + A12A§2A23A33 + A12A22A23A§3 + A12A23A23 + A13Ag3 >
Agsz) = Agz (23)
A(zz) = Angzs + A22A23A33 + A§2A23A§3 + AzzAzsAgs + A23Ag3
A(s? = Aga )
Inthe case S =6, we obtain
Aﬁ) = Afl 3
Ag.g) = AilAlZ + AflAlZAZZ + Ai1A12A§2 + A]2.1A12A22 + A11A12A‘212 + A12A22

Agﬁs) = AilAl3 + A31A12A23 + AflA13A33 + A§1A12A22A23 + AilA12A23A33 + Af1A13A§3 > (24)
+ AflA12A§2A23 + AflA12A22A23A33 + A51A12A23A§3 + AflA13Ag3
+ A11A12A32A23 + A11A12A§2A23A33 + A11A12A22A23A§3 + A11A12A23A§3 + A11A13A33

4 3 2 2 3 4 5
+ A12A22A23 + A12A22A23A33 + A12A22A23A33 + A12A22A23A33 + A12A23A33 + A13A33)
We get generalized equations for S -step shift as follows.
Agsl) = Ail \

s—1
(s) _ As-1 s—k k-1 s-1
AL =ALAL + Y AL ALAL +ALAS
k=2

2 s—3 ) j+l .
Agse,) = AElAls + A‘ilZ(ZAl(kﬂ)A(kﬂ)sj + Z AfIZﬂ A, zAé;HAzsAggl + AlsAégl >
25)
Agsz) =A%
A(zsa) = ZA;;kAz?,Aggl
K1
A(sss) =A% J

Expressing them in matrix, it follows.
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AS
A® = 0, A,
0, 0,

Generalizing them to M groups, they are expressed as

1 1
Xf]’ A11 A12 Alm Xr(131

2 2
Xf] ) _ A21 Azz Azm Xg—)l
Xgm) Aml AmZ o Amm Xr(1n2)1

I6h) k ) k
X7 eR®, X eR™, -
4. Expansion to the Third Order Lag

s-1 2 s-3 j+l
s-1 s-k k-1 s-1 s-1 s-2 §-2-j j+l-k k-1 j+l
110 All Alz +ZA11 A12A22 + Alezz ) All A13 + All [ZAl(kH)A(KH)S)-I' Z|:All {Alz(ZAZZ A23A33 ]-I' A13A33 }
k=2 k=1 j=1 k=1

’ XE]m) Eka’ AijeRkiXkJ (i=1’...,mxj=1,...,m)

S
s-k k-1
ZAzz A23A33
k=1
s
A33

(26)

(27)

Expansion of the above stated Block Matrix model to the third order lag is executed in the following method.

Here we take three groups case.

Generating Eq.(16) and Eq.(18),we state the model as follows. Here we set P=3.

X, A,
Y, |=| D,
Z, G,
Where
X[
X, =% |,
X3
Here,

<

CY X, ,
FlY.,
Iz,
A z;
Yo | Z,=|2;
Y3 rA)

(28)

(29)

X, eR¥n=12-),Y, eR(n=12) Z, eR*(n=12,--) {AB,C,D,E F,G,H,J} e R*

These are re-stated as:

=

=

=

o
I

® O >

7~ N\

2

T
L

>

>

o8]

m

N < X

>

s
|
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If N amount of data exist, we can derive the following the equation similarly as Eq.(5),
W =PW! , +¢ (i=12,-,N)

and

N
J, = Za'nTs'n — Min
i=1

A
P which is an estimated value of P is obtained as follows.

N N - - N - - 71
P [ Swowy, | 3w wr

i=1 i=1
Now, we expand Eq.(34) to the third order lag model as follows.

Wr: = ler:—l + P2Wri172 + P3Wr:—3 + 8;

Here
Al’ Bl' Cl A2' BZ’ C:2 A3’ B3’ C3
P=/D, E, K |P=D, E, F |P=|D; E; F
G, H, J G, H, J, G, H; J;
It we set
P:(P1’P2’P3)
then |S can be estimated as follows.
-1
P= Z\Ntl VVti—Z Z Vvti—Z Vvti—Z
We further develop this equation as follows.
P:(Pl’PZ’PS)
Al’ Bl’ Cl' A2’ BZ’ CZ’ A3’ BS’ CS
=D, E, R, D, E, F, Dy E; F
Gy, Hi, Ji, G, Hy Jy Gy Hy g

-1

DWW Y WEWT Y W W
i=1 i=1 i=1

N . ) N ) ) N . . N ) ) N ) . N ) .
(zvv:vv:fl,zvv:vvfz,zw;vv:;] T WLWL S W, S W W
i=1 i=1 i=1 i=1

i=1 i=1

2 WEWE 2 WEW, S WEW
i=1 i=1 i=1

Xi X X
. i i\, oiT \ i iT T i S i iT o\ ,iT oiT
1 1 1
= Yi (Xt—l1yt—l’zt—l)’ Z t (Xt—ziyt—Z’Zt—Z)’ Z t (Xt—31yt—37zt—3)
i=L| i=L| =N
Z Z Z
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. . . -1
X! X! X!
N t_’l N F’l N t -
1 iT 1 1 iT 1 iT
Iyl Xymzh) v )y 2 ) Y e () v zl)
i=1 i i=1 i i=1 i
thl Zt 1 Zt -1
X! X! X!
L T_Z L T_Z iT iT s t i T
1 iT 1 1 I 1 1
X Z Yio ( tl’yt—l’ ) z Yio ( Xi- 21Yt 2124 2)7 Z Yio t3’yt 32 t3) (41)
i=1 i i=1 i i=1 i
Zt 2 2172 Zt 2
X! X! X!
N t_’g N tfs : N t 3 .
1 ] 1 1 1
3| yia (kT T2 ) > vio Ty 2T D v, (X v, 2T,)
i=1 i i= i i=1 i
Zis Zis Zis
N N T
151
ZXXt 1 nyt 1 ZX Zt 1 Zxxt 21 ZXth 2 ZX Zt 21 Z t 31 thyt 31 thzt—S
i=1 i=1
N N
_ iy,iT ioiT
= Zyt s Zyyt " Zyt Y Zyt Lo Zytyt_z, Zyt o Zyt s Zyyt 5 DYzl
i-1 i-1 i1
N N N
iy,l i iT iy,iT ioiT
Zz Xt g Zztyt " Zz z'), Zz X o D21 Zz ', D ZXs, Zztyt,g, D zz,
i=1 i=1 i=1 i=1
N . T N i N N ; N 1 N N . i
ZXI X Z tlytll Z 112111 th 1thv Z llytzl th 1Zi20 :Z thtB’ th 1yt3’ ZXLIZLS
N N _ N _ ' N N |N N
D YuXis Zyuyw DYzl Zyuxw Zyuyw Zyuzm Y YXis Zyuyw 2zl
i=1 i=1 i=1 1 i=1 i=1 1=l i=1
N N N N . 1 .. N N . N .. [ . . N . ..
ZZLlXLv Z 11y11v ZZ:AZL': ZZLIXL, ZZLly[z, 22:712121 :ZZ:AXESV Zzuyx 31 Zzl—lzgs
i=1 i=1 i=1 i=1 i=1 i=1 I i=1 i=1
'N""'T'"N““T'"N'"f;i"N'""T'"N"";"'N""T"f'N“"T """""" N
DXX Y XY D X2l ZX{ XUor 2 XY DXiaZin 1 Y XX, le Vs DXl
i=1 i=1 i=1 i i=1 i=1 i=1 i=1

N N N
Zznzxul zztz)’ux Zztzzuv' ZZtZXIZ’
_':_1______'_:1_______i1 _____ J.________________':l_ ______ ifl_______________iil _____
N N ] N !
thsxtlv ZXlSytll ZXI 3Z:T11:th3xlzv Z i
. N . i SR o
D ViaXis Zyt Vi 2V 3211, Zy{ Ko Zyl Yz DYislia Z X Zyl Ve D Vialls
i= |1 i=1 pi=l
N
2z
i

N N N 1 N N

z i iT z 2 i it z i z i iT z z z i iT
Z(ffix(fl’ ZFSYFI‘ Zlf3zlfl' Zl 3Xt 27 t- Eyt 27 Z[f3zt72' : - 3 t 31 Z( 3yI 3 Z(732(73

i i=1 i i=1 i

We set this as:

P=(P1’P2'P3)
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Kl KZ K3 i Ll L2 L3i I\/Il MZ MS

P=|K, K, K,iL, L LM, M, M,

K7 K8 K9 i L? L8 L9 i M7 MS M9

N, N, N;iQ Q, QIR R, R,
N, N N i Q, Qs Qs §R4 Ry R
N Ng No:Q Qy QiR Ry R
Sl SZ SS i Tl T2 T3 iUl U2 U3
x|'S, Sy ST, T, T,iU, Us U,
S7 Ss S9 i T7 Ts T9 EU7 Us Ug
Vi 'V, Vsi a o, Oa; i B, B, Bs
V., V; Vei a, 05 g i B, Bs B
Vv, V V9; a; Oz 0O | 7 Bs By

Then when all consist of the same level shifts or the upper level shifts (suppose X >Y > Z),
K4—' K7' K8' L4' L7' L8' MZ' M7' M8' NZ' N3' N6' T2' T3' T6' BZ' 33' 36' Q4' Q7' QS' R4' R7' RSJ U4—! U7' U8

are all 0.

As

N,=Nj; N,=Nj Ng=N;, S,=0Q,5;=0Q7,5:=0Q;
T,=T), T,=T% Tg=T., V,=RLV;=RIV,=R}
B.=PB% B,=P5 Bs=PB; a,=Ula;=Uj,a;="U;

therefore they are all 0.

N,,Ng,N,, T, T, Ty, 1,85, Bo become diagonal Matrices.
Using a symbol “*” as a diagonal matrix, P becomes as follows by using the relation stated above.

Kl’ KZ’ K3’ iLl’ LZ’ L3’EM17 MZ’ M3
P=| 0, Ky Kgi0 Ly Lei0 Mg, M,
0, 0 K,i0 0 Ly,i0 0 M,
% 0, 0, IN, N, NiiR, R, R,
0 % 010 N, N, 0 R, R,
0, 0, %10, 0 N0 0 R,
S, 0 0 1ix 0 01U U, U,
xS, Ss 0,10, % 0,i0 U, U
Sy Sy 8910 0 %10, 0 Uy
Vi, 0, 0% wa 0 0i% 0 0O
V., Vi O a, @, 0,10 * 0
V., V, V! @, @, @,!0 0  *

5. Numerical Example

We consider the case that brand selection shifts to the same class or upper classes. As above-referenced, transition
matrix must be an upper triangular matrix.

Suppose following events occur.

Published by Sciedu Press 40 ISSN 1927-6001  E-ISSN 1927-601X



http://bmr.sciedupress.com Business and Management Research Vol. 5, No. 4; 2016

Xi—3 to X¢_p Xi—p to Xpq X1 to X,
@ Ly Ly 2 events L, L, 2 events L, L, 2 events
® Ly L, 2 events Ly Ly 2 events Ly L, 2 events
® Ly Ly 1 event Ly Lq 2 events Ly Lq 2 events
@ Ly Ly 1 event Ly Ly 2 events Ly Ly 2 events
® L, Ly 2 events Ly Ly 2 events Ly L, 2 events
® L, Ly 3 events L, L, 2 events Ly L 2 events
@ L, Ly 2 events L, Ly 2 events Ly Ly 2 events
Ly L, 2 events Lq Lq 2 events Ly Ly 2 events
©) Ly Ly 2 events L, L, 2 events Ly Ly 2 events
© L, Ly 2 events L, L, 2 events L, L, 2 events
@ Ly Ly 2 events Ly Ly 2 events Ly Lq 2 events
® Ly L, 2 events Ly Lq 2 events Ly Ly 2 events
® L, Ly 2 events L, L, 2 events L, L, 2 events
@ Ly L, 2 events Ly Ly 2 events Ly Ly 2 events
® Ly Ly 2 events L, Ly 2 events Ly L, 2 events
® Ly Ly 2 events Ly Ly 2 events Ly L, 2 events
@ Ly Ly 2 events L, Ly 2 events Ly L, 2 events
L, Ly 2 events L, L, 2 events Ly L, 2 events
© Ly Ly 2 events Lq Lq 2 events Ly Ly 2 events
@ Ly Ly 2 events Ly Ly 2 events Ly Ly 2 events
@ L, Ly 2 events L, L, 2 events L, L, 2 events
@ Ly L, 2 events Ly Ly 2 events Ly Ly 2 events
®@ Ly Ly 2 events Ly Ly 2 events Ly Ly 2 events
@ L, Ly 2 events Ly Ly 2 events Ly L, 2 events
® M, M, 2 events M, M, 2 events M, M, 2 events
@ M, M, 2 events M, M, 2 events M, M, 2 events
@ M, M, 2 events M, M, 2 events M, M, 2 events
@ M, M, 2 events M, M; 2 events M, M, 2 events
@ M, M; 2 events M, M, 2 events M, M, 2 events
@0 M, M, 2 events M, M, 2 events M, M, 2 events
@D M, M, 2 events M, M, 2 events My M, 2 events
@ M, M, 2 events M, M, 2 events M, M, 2 events
€3) M, My 2 events M, M, 2 events M, M, 2 events
@D M, M, 2 events M, M, 2 events M, M, 2 events
@) M, M, 2 events M, M, 2 events M, M, 2 events
@ M, My 2 events M, My 2 events M, M, 2 events
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@ M, M,
M, M,
® M, M
M, M,
@ M, M,
® M, M,
M;  M;
® Uy Us
® U U
Uy Uy
@ P U,
u, U,
U; U
(&) Us Us
® Us U
@ Us Us
@ M;  M;
@) M;  M;
@ M; M,
@ M; M,
@ M, M,
@® Ly L
® Ly L
Ly Ly
@)

®

@

®

@

@)

@

Published by Sciedu Press

2 events
2 events
2 events
2 events
2 events
2 events
2 events
1 event
1 event
2 events
1 event
2 events
2 events
3 events
2 events
1 event
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@) M, My 2 events
Xi—q1 to X,
®@ L L 2 events
@ M, M, 1 event
® M, M, 1 event
M, M, 3 events
@ M, U, 3 events
M, Us 2 events
M U, 1 event
U, U, 1 event
U, U, 2 events
Us Us 2 events
U, U, 1 event
@ U, Us 2 events
@ Us U, 2 events
Us Uq 1 event
U, U, 1 event
U, Us 2 events
L, L, 3 events
M, Ly 1 event

Xe-2\ [Xe-1\ [Xi
\Vector (Yt_2> , (Yt_1> , (Yt> in these cases are expressed as follows. We show some of them as an example.
Zi, Zi 4 Z,

25
N
25
A

Xt

Xt—Z

=<
o
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O Okr OO0 oo o o
=<
N
Il
O Or OO0 o o o o
<
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O Or OO0 O o o o
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X2 0 X4
0
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@ thz =10}, Yt—l
0
1
Z, 0 Zy
0
0
X2 0 X4
0
0
@ thz =10}, Yt—l
0
0
Z, 1 Zy
0
0
X 0 X4
0
0
@ Yo |=|0], Y
0
0
Z, 0 Zy
1

Published by Sciedu Press

O r O O O O o o o O r O O O O o o o

R O O O O O O o o

<
Il
OFr OO0 O o o o o

<
Il
P O O OO0 o o o o

<
Il
m O O OO0 o o o o

44 ISSN 1927-6001

E-ISSN 1927-601X



Vol. 5, No. 4; 2016

Business and Management Research

http://bmr.sciedupress.com

O O O O O O O «+H O

= - 7
X > N’
O O O O O O oo +H o
1]
9 9,_ b
X > N’

Substituting these to equation (40), we obtain the following estimated Matrix.

2 325860101215 4100T0

2 3414603011233 2¢00FPO0

4 4537 4000223552000

00050023 30003¢03%231

00002432 4000212432

000O0O0OO0OS543000O0O0O072P0 3

000000253 000O0O0O0123

000O0O0OO0O1430O0O0O0O0O0O031

P=(0 00 3505250003123 33

0
0
0
0
0

0
0
0
0
0
0

0 0
0 0
0 0
0 0

0
0
0
0

0 400 O0
0 0500
0 006 O
0 000 9

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0

8 0 0 O

0 10 0 O

0 0 11 O

0 0 0 17 O

0

0 00 0 10 10 2

0 000 2
0 000 O

0 0 0 0 26 O

6 10 O

0
0
0
0
0
0

0 0 20 O
0

0

0
0
0

0 21 O

0
0
0
0
0

0 21 0 00 O O

0
0
0
0
0
0

2 10 O

0

10
0
0
0
0
0

5
0
0
0
0
0
0

0 12 0

0
0

1

0 21 0 0 0 O

0
0
0
0
0
0
3
9

0 0
0 0
0 0
0 0

0 4000
0 0500
0 006 O

0
0
0

4 0 0 O

0 5 0 0

0 0 6 0

0 000 21 O

0 0 0 9 10 2
0 0 0 0 10 6

0 0 0 O

0 000 O 16 0 O
0 000 O
1 000 O
5 000 O

0 12 0

0
0
0

0

0 0 0 O

0 14 0

0

0
1

13

0

2 10 0 0 0 O

0
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0250 0200 0.200 0522 0751 0912 0.016 0.087 0.040 0 0200 -0.033 -0430 -0.561 -0.802 -0.036 -0.070 -0.045
0.250 0.400 0400 0.104 0282 0521 0.047 0262 0120 0 -0.200 -0.067 -0.085 -0.184 -0314 -0.107 -0.211 -0.136

0500 0400 0.400 0130 0174 0130 0 0 0 0 0 010 0087 015 0029 0 0 0

0 0 0 0151 -0304 -0497 0062 008 0132 0 0 0 0270 0376 0715 0093 0112 -0042
= 0 0 0 0184 018 -0.107 0191 -0001 0143 0 0 0 -0014 -0013 0225 0111 0164 0.106

0 0 0 -0007 0125 0277 0009 -0063 0066 0 0 0 0012 -0119 -008 0337 0231 0112

0 0 0 0 0 0 0289 0340 0231 0 0 0 0 0 0 -0130 -0301 -0.021

0 0 0 0 0 0 0120 0275 0126 0 0 0 0 0 0 -0076 -0079 0082

0 0 0 0 0 0 0111 0228 02150 0 0 0 0 0 -0149 -0009 -0.132
The Block Matrices make upper triangular matrix as is supposed. We can confirm that
Ky K7, Kg, Ly, Ly, Lg, My, M3, My, Mg, M7, Mg,N,,N7,Ng,Q2,Q3,Q¢, Rz, R3, Ry, R, R7, Ry are all

0.M,,M;,My,R,, R, R, become diagonal Matrices as we have assumed.
6. Application of this Method

Consumers’ behavior may converge by repeating forecast with above method and total sales of all brands may be
reduced. Therefore, the analysis results suggest when and what to put new brand into the market which contribute the
expansion of the market.

There may arise following case. Consumers and producers do not recognize brand position clearly. But analysis of
consumers’ behavior let them know their brand position in the market. In such a case, strategic marketing guidance to
select brand would be introduced.

Setting in order the brand position of various goods and taking suitable marketing policy, enhancement of sales
would be enabled. Setting higher ranked brand, consumption would be promoted.

7. Conclusion

Consumers often buy higher grade brand products as they are accustomed or bored to use current brand products
they have. Focusing that consumers’ are apt to buy superior brand when they are accustomed or bored to use current
brand, new analysis method is introduced. Before buying data and after buying data is stated using liner model.
When above stated events occur, transition matrix becomes upper triangular matrix.

In this paper, block matrix structure under brand groups was clarified when brand selection was executed toward
higher grade brand. Equation using transition matrix stated by the Block Matrix was expanded to the third order lag
and the method was newly re-built. In numerical example, matrix structure’s hypothesis was verified. This approach
makes it possible to identify brand position in the market and it can be utilized for building useful and effective
marketing plan.

Such research as questionnaire investigation of consumers’ activity in automobile purchasing should be executed in
the near future to verify obtained results. Various cases should be examined hereafter.
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