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L_\" thuy@t “Qua trinh Markov” ! duge nha toan hoc va
vat i hoe ngui Nga la A. Markov xay dung tir dau thé ki
nay. Day la phuong phap phan tich su thay doi cac trang
thdi cua qua trinh ¢ hién tai nham du doan su thay déi cua
chiing trong tuong lai. Vé mit todn hoc, qua trinh Markov
la mét loai qua trinh ngau nhién ddc biét. Nhu mat cong
cu quan Ii hi¢n dai, qua trinh Markov da duge sut dung
trong vai nam gan day chu yéu nhu mét cong cu tro giip
trong linh vue marketing dé nghién ctu va du bdo, su
trung thanh va thay déi nhan hi¢u cta nguoi tieu ding, G
day, ching ta sé nghién ctru mét vi du don gian vé vide dp
dung phuong phap phan tich Markov vao “mo hinh phan
chia thi truong”.

- Gid sir ¢ mat quoe gia no chi ed 3 cong ty dién thoai A,
B va Ccung cip tat ca dich vu dién thoai trén toan bo lanh
tho qude gia, vice thue bao, lap dat dicn thoai rat nhanh
chaong moi khi khdach hang ¢6 nhu cau, khong hé 6 su riac
roi nao ve thu tue, gidv tr hay su bo buoe dai vdi khach
hiing ca. Vi vay cie cong ty nay déu biét rang khach hang
hang thang se thay doi mdi thue bao dién thoai tif cong ty
nay sang cong Ly khde, néi cich khac la ho bi mat khach
hitng, ho khong gitr duge khdach hang do su quang cdo
khong hiap dan cua ho, do khiich hang khong con hai long
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vé thai do, cung cach phuc vu, khéng con tin nhi¢m cong
ty cua ho va cdc li do khdc nita. Bé sif dung md hinh Mar-
kov, yéu cau ca 3 cong ty nay déu phdi thuc hién viéc theo
déi, ghi chép day dd lién tuc dé bat ki lic nao cong ty cing
¢6 thé ndm duge thong tin mot cach day dua vé cac khach
hang mdi cia minh, cong ty nao da ting phuc vu cac
khdch hang nay cing nhu céng ty cdp nhat duge sé licu vé
tohg s6 khach hang thué bao dién thoai ctia cong ty minh
¢ moi thoi didm. ‘

Bdang 1 mé ta su thuyén chuyén cia khach hang ti
cong ty nay sang cong ty khac trong théi ki quan sat la
mot thdng. Pé don gian, ta gia dinh 14 trong sudt thang
dugce quan sat nay, khong c6 khdach hang nao mdi tham gia
vao thi trudng, cling nhu khéng eé khach hang ci nao roi
khoéi thi trudng tiéu thu dién thoai, cé nghia la téng so
ngudi tham gia thué bao dién thoai 1a con sé ¢6 dinh.

Bang 1 : K&t qua thuyén chuyén khach hang

Cong ty S& khach hang
Ngay 1/6 Ngay 1/7
A 200 220
I B 500 490
i c 300 290

Vi s6 liéu trén bang 1, thoat nhin ta sé nghi ring chi
¢6 20 khdch hang thay déi céng ty thué bao dién thoai
trong thang, cu thé la 10 khach hang chuyén tir cong ty B
sang cong A va 10 khdach hang khdc chuyén tir cong ty C
sang cong ty A. diéu nay khong that su diing néu nhu xem
tiép cdc 86 lidu trén bang 2 .

Bang 2 :
S6 khdch hiing thay ddi céong ty thué bao dién thoai

Cong | Sa khiach | So khich hang thay déi | S0 khiich
ty hang Co cong ty thué bao dién hang co
ngay 1/6 thoai trong sudt thang 6 ngay /7
Thém (tang) | Mat (giam)
‘A 200 60 40 220
B 500 40 50 190
c 300 35 45 | 200

Nhu vay 20 khach hang mdi ma cong tv A cé thém ¢
thang 7 la két qua cua mot su chuyén doi phife tap s6
khach hang dién thoai gitta 3 cong ty, trong marketing su
ki¢n nay duge goi la “ thay doi nhan hig¢u "

Mai cong ty dién thoai can biét chinh xdc vé tinh
hinh thay d6i nhan hiéu cia khdch hang néu nhu cong ty
dé thue s mudn lam tot cong tac marketing cua minh. Vi
du : cong ty B dua ra mét chién dich khuvén mai nhiam
muc dich gianh lai khach hang da mat vi ho cho riing cong
ty cua ho chi bi mat khach hang va chi mat cho cong ty A
thoi, thi diéu dé la sai lam. Thuc t&, cong ty B khong phai
chi mat 10 khach hang ma la mat dén 50 khach hang cho
2 cong ty dién thoai kia nhung bu lai ho ¢6 them duge 40
khach hang mdi dén tir 2 cong ty A va C. Tuong tu, mi
thang cong ty A ¢6 thém 20 khdch hang mdi bang cdch thu
hit tit hai cong ty doi thu cua né, song cdi ma cong ty A
can quan tam la hang thang ho lai bi mat 40 khich hang,
ho can lam gidam con s0 nay - s6 khach hang roi bo cong ty
- va bang moi no lue 6 the dé gitr duge va lam tang thém
50 khdch hang mdi ma cong ty sé nhan duge tir 2 cong kia
mot khi khdch hang tir chdi su phue vu cua 2 cong ty nay.

Két qua cudi cung cua toan by van dé ma ta dé cap ¢



trén khong phai chi la sy phéan tich don gidan dudi hinh
thite thue duge va thyc mat khach hang. Cai can thiét doi
véi mot nha quan 1i 1a su phan tich chi tiét ¢d lién quan
dén con s6 % khach hang tang thém, % khédch hang giam
di cho LAt ca cac d6i thi canh tranh. Véi nhiing di ligu nhu
vy, nha quan li ¢6 thé:

1. Du doan duge thi phan cho cdc cong ty trong tuong lai.

2. Du doén ti 1& khéach hang tang thém, tilé khéach hang
giam di trong tuong lai. i

3. Du do4n diém can bing thi phan trong tuong lai.

4. Phan tich hidu qué cia cac nd luc khuyén mai trong
viéc dat duge them thi phan hay bi mét thi phan,

Nhu vay, biang viéc st dung cong cu phan tich Mar-
kov, ching ta c¢6 thé két luan chinh xdc hon vé vi tri cia
cong ty trén thuong trudng ¢ ca hién tai va tuong lai. That
vay, néu khong dung qua trinh nay chiing ta sé khong biét
rang 20 khéch hang méi ma cong ty A cé thém trong
thang 7 chinh 1a k&t qua sau cung clia mot sy chuyén doi
phitc tap s6 khdach hang gitia 3 cong ty vdi nhau.

Pé sit dung qué trinh Markov, ta can tinh ra “xédc suat
chuyén” ddi véi titng cong ty. “Xdc sudt chuyén”? (Transi-
tion probabilities) chinh 1a x4c suat dé ngudi bdn, cu the &
day la cong ty dién thoai gitf chan duge khdch hang ciua
minh sau mot thoi doan.

Bing 3: Ti 1& khach hang trung thanh (xdc suit chuyén)

| Cong | Khach | S6khach | S khdch | % khach hang
ty hang ¢6 | hang khong | hang trung | trung thanh
ngay 1/6 | con thué thanh
bao
A 200 40 160 160/200 = 0.80
| B 500 50 450 450/500 = 0.90
| ¢ 300 45 255  |255/300 = 0.85

Véibang 3, ta da ¢ con s6 % khédch hang trung thanh
cho titng cong ty, con sd lidu trén bang 4 cung cap chi tidt
s6 khach hang tang thém va s6 khdch hang giam di & mdi
cong ty:

Bing 4: Dong khach hang

I(‘.:‘mg Khach | 86 tang them trong S6 giam di trong Khadch |
F ty | hing cé thang 6 thang 6 hang

i . .". .

1 ngay V6 o T pap | mic |T6ia |TeiB|Taic| ©

| ngay

‘ 17
tﬂ 200 0 35 25 : 0 20 20 220

B 500 20 0 20 36 0 15 490 |
L(‘ 300 20 15 0 25 20 0 290 |

Buéc ké tiép dé ap dung qué trinh Markov la chuyén
tir bang 4 sang bang 5. Bang ma tran gdm cac con s0 %
khdch hang ting thém va giam di.

Trén ciac dong cua ma tran 1a % con so khdch hang
trung thanh va % khéch hang mdi ting thém, con cdc cot
biéu thi % khdach hang trung thanh va % khach hang
giam.

Bing 5:

4 kheh hing trung thianh va % khach hang rang thr"nl'

tr khach hang . A s ('

T g thanh va % A 1605200 = L8 ARMO0 = (0LO7 LR400 = (1,083
khaieh hang gham 14 2UrAH) = 10,1 IR0 = (.50 D00 = 1 OGT
ehi ‘Ir i SO0 =11 15500 = 1.0 2EHI00 = (LRG

Céc s6 liéu trén cdc dong va cot trén ma tran co the
duge doc nhu sau : .

Cot1:cong ty A cd 80% khach hang trung thanh (160
khéch hang), so khach hang cho mat bdi cong ty Bla 10%
(20 khach hang) va mat cho cong ty C cing la 10% (20
khach hang)

Cot 2 : cho bigt cong ty B c6 90% khéch hang trung -
thanh (450 khdch hang), gidm 7% khdch hang(35 khéach
hang) tdi cong ty A va c6 3% khach hang (15 khédch hang)
chuyén mua dién thoai tif cong ty B sang cong ty C

Cot 3 : cong ty C gilt duge 85% khéch hang ct tuong
{ing 255 ngudi, chuyén cho cong ty A 8,3% tic 25 khdch
hang va c6 20 khdch hang chuyén sang cong ty B tuong
duong 6,7%.

Dong 1 : s6 khach hang trung thanh ctia cong ty A la
80% tuong ing 160 khach hang, nhan thém duge 35 khach
hang tif cong ty B (7%) va 25 khédch hang tir cong ty C
(8,3%)

Dong 2 : ¢6 450 khdch hang (90%) trung thanh véi
cong ty B,<ong ty B con nhan thém dugc 20 khédch hang
(10%) tir cdng ty A va 20 khach hang (6,7%) tif cong ty C.

Dong 3 : cong ty C c6 255 khdch hang trung thanh
(85%), tif cong ty A ¢6 20 khach hang (10%) va 15 khéch
hang tif chng ty B (3%) mua mdi dién thoai cua cong ty G.

SU ON BINH CUA MA TRAN XAC SUAT CHUYEN

Tién trinh Markov cé lién quan dén su trung thanh
ctia khéch hang d6i vdi cac cong ty, tic 1a con so khach
hang trung thanh thué bao dién thoai véi titng cong ty co
anh huéng 16n dén viée st dung qué trinh Markov. Mot
gia thiét co ban dat ra la khdch hang khong thay déi viée
thué bao dién thoai tif cdng ty nay sang cong ty khdc mot
céch ngau nhién, chon lya cong ty nao dé thué bao dién
thoai trong tuong lai duge dua trén nhiing chon luya da
dugc thuc hién ngdm ngim trong qué khi.

DU POAN THI PHAN TRONG TUONG LAI

(iia sif ma tran x4c suit chuyén 6n dinh vdi thoi gian
va ta c6 k&t qua thi phan ngiy 1/7 nhusau: A =22% B =
49% C = 29%

Dé du do4n thi phan thi truong thué bao dién thoai
ngay 1 thang 8 ta dung % thi phan ngay 1/7 nhan véi ma
tran xdc suat chuyén nhu tinh todn trén bang 6.

Bang 6: Céc xac suit chuyén

ma tran % khdch thi phan thi phan

hh.ng trung thanh ngay 1/7  ngay1/8

! 0,22 | 0,234 .

B | 0;1 0,90 0,067 Ix 0.29 i | 0,283 ‘
clo1 003 085 | | 100 | | 1,000 |

thi phan ngay 1/9 ¢6 thé duge tinh bang cach nhéan
binh phfong ma tran xdc suat chuyén vdi két qua thi phan
c6 ngay 1/7

z 0,
by 0,8 0,07 0,083)* oif} oy
N :
phé f 01 090 0,067 x |0 i 1“;‘9'
pHap 01 0,03 0,850 o ngay

_ Hay ta nhan ma tran xdc sudt chuyén vdi két qua thi
phdn ngay 1 thdng 8 '
0,234
0,483| _thi phén
0,283 Cngay 1/9

1,00

0,8 0,07 0,083
01 0,90 0,067
0,1 0,03 0,850

phuong
phép 2
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Bén g phuong phdp 1, ta sé c6 két qua thi phan § thoi
diém ngay 1 thdang 9, con vai phucng phdp 2, ta c6 thé
quan sat nhiing thay d8ivé thi phan xay ra trong sudt théi
gian nghién ctu : thi phan ngay 1 thdng 8 réi thi phan
ngay 1 thang 9.

CAC PIEU KIEN CAN BANG

That kh4 hop 1i dé gid dinh ring trong tuong lai, thi
phan cia 3 cong ty dién thoai sé dat dén tinh trang can
bing trén thuung trugng. V6i ngon ngit marketing, ching
ta mudn biét : “ thi phan cho cdc cong ty dién thoai tai
diém can bang la bao nhiéu ? ”

Pé minh hoa diém can bz'-mg, gia dinh ta c6 ma tran
xdc sudt chuyén nhu dudi day

%% khdch hing lnlllu thanh & “% tang thim
A B C % khach hang
A 0.90 015 0 trung thiduh
b} ¥

vt 5 hi mat

B | 050 075 0
¢ 005 010 1,0

Vi cong ty C ching hé mat khdch hang va vi ca hai
cong ty A & B déu bi mat khach hang cho cong ty C nén
viéccongty C gianh hét khach hang chi con 1 van dé thei
gian. Bﬁng thuat ngd 1i thuyét qua trinh Markov, cong ty
C dugce goi la “diém hap thu” (c4i thung), cé nghia la trong
tuong lai, chi 1 trong 3 cong ty dién thoai (cong ty C) that
su lay dlfcfc tat ca khach hang thué bao dién thoai.

Mot kiéu can bing khdc c6 thé xdy ra nhu ma tran
mdi dudi day :

A B C

A 0,9 0 0

B 0,50 0,50 0,50 °

C 0,05 0,50 0,50

Sé ¢6 lae cde cong tv B va C chiém hét toan bo khdch
hang cua cong ty A. Sau mbi thai doan, cong ty A lai mat
50% khach hang cho cong ty B va 50% cho cong ty C, song
lai khong nhan duge khach hang nao mdi tir hai cong ty
nay. Bai vi cong ty B & C déu c6 cung x4c sudt gitf chan
khach hang la 0,5; nhu vat chi ¢é hai cong ty nay (B & C)
phan chia thi phan trén thucng truong thué bao dién
thoai. Trong tinh hudng nay, “ c4i thing ” sé 1a hai trang
thai.

Ching ta cling c6 thé c¢6 mo hinh can bing ma ¢ dé
khong ton tai “diém hap thu”. Trong mé hinh d6, sé khong
c6 cong ty nao chiém git toan bs khach hang trén thi
truong hay truong hap chi c6 hai cong ty chia nhau toan b
khach hang thué bao dién thoai.

Gia sif lic ban dau ta cé ma tran xdc suat chuyén nhu

N

chéuh léch nhidy

X 3. B
i chénh léch it

25 i SRR o
125 - b
| L ] 1 1
N Na 1 N+ 2 N+ 3 N+ 4
thési doan
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bang dudi day, dé tim diém can bing trén thi trudng, ta
tién hanh lan lugt cdc bude sau:

A B C
A (08 007 0,083
B | 01 0,90 0,087
c |\ 01 003 0,850

Dit eq. : thoi diém 6 tuong lai, tir d6 thi phan dat
trang thai can bing.

eq. - 1 : thai diém ngay truge diém eq..

Ta thay thi phan cua cong ty A ¢ thai diem eq. duge
biéu dién bang phuong trinh sau :

AEq = 0 800 Aeq 1+ 0 070.Beq 1+ 0 08309(1 -1 (1)

Tuong tu ta ciing c¢d duge thi phan cuacdccongty B &
C nhu sau :

Beq. = 0,100Aeq -1 + 0,900Beq.-1 + 0.067Ceq-1 (2)

Ceq. = 0,100Aeq.-1 + 0 ,030Beq.-1 + 0,850Ceq-1  (3)

Trong thai glan dau, ti 1& ting tham hay gidam bét
khach hang cua cdc cong ty thuong kha lén nhlmg,r cang
dén gan diém can bﬁng thi mic tAng thém va giam bdt
khédch hang sé tré nén ngay mét nho hon. Cho dén ngay
sdt diém can bé‘mg thi gan nhu khong dai, ching ta c6 thé
quan sdt diéu nay trén hinh vé ¢ dudi. Trong vi du cua
ching ta, chénh léch thi phan gitia thai diém can bang vii
thoi ki ngay trude dé thi khong dang ké cho nén trong
toan hoc, ta cé thé xem nhueq. = eq.-1. Do d6 ta cé thé viét
lai ba phmmg trinh trén nhu sau

A = 0,800A + 0,070B + 0,083C  (4)

B =0,100A + 0,900B + 0.067C  (5)

C =0,100A + 0,030B + 0,850C  (6)

Mat khdc, ta biét rdng tong thi phan phai bing 1, titc
la ta c6 thém phuang trinh

1=A+B+C

giai hé bon phuong trinh (4), (5) , (6) va (7) v6i 3 4n s6

ma tran chuyén

“ban ddu

" A, Bva C ta tim dugc

A=0273B=0.454 C =0.273

Chuing ta c6 thé kiém tra lai cdc gid tri nay bang cach
nhan két qua thi phan cua 3 caong ty voi ma tran xdc suit
chuyén

A- B C
0,273 0,273
A (0,8 0,07 0,083
0,454 0,454
B (01 09 0,067|= = =,
0,273 0,273
C {01 0,03 0,850 S
1,00 1,00

Vi cdc so lieu quan sat duge chia cang nho, cang gan
dén diém can bing khoang cdch chénh léch cang trdg nén
nho hon =

Ghi chu

(1) Mot loai qua trinh ngau nhién ma
“tuong lai doc lap vdi qua khu khi bigt
hién tai". Qua trinh Markov vdi khéng
gian trang thai danh s6 dugc goi la
“xich Markov” (ND)

{2) Trong ly thuyet “xich Markov",
“xac sudt chuyén” Pij la xac xuat qua
trinh dang & trang thai sé& chuyén
sang trang thai j sau mot thoi doan
“xac sudt chuyén” ma tac gia dung &
phan nay chi la trudng ho tieng: Pij,
tdc la xac suat qua trinh d trang thai |
sau métbudce, van con 4 lai trang thai

chénh |&ch ril nhd .





