2 2 3 -1
4 3 2 6

Do ¢t 1 1a trdi hon ¢t 2 nén ma trdn trén dugc rit gon vé dang

2 3 -1
32 6

Ki hiéu véc to phan phdi xdc suat ing véi chién lugc hdn hop ctia nguoi choi A 1a x
= (X1, X2) = (x5, I — x;), ching ta c6 cdc ki vong pay — off cuia nguoi choi A khi nguoi
choi B choi céac chién luoc (thuan nhat) khac nhau nhu sau:

— Néu B choi chién lugc 1 (b)) thi ki vong pay — off cia A 1a E(X/b)) = 2x; +
3(1—x1) = —x; + 3.

— Néu B choi chién lugc 2 (by) thi ki vong pay — off ciia A 12 E(X/by) = x; + 2.
— Néu B choi chién lugc 3 (bs) thi ki vong pay — off ctia A 1a E(X/bs) = —7x, + 6.

V& db thi cta céc ki vong pay — off trén (hinh VIL.5) ta thiy duong vién dam nét
phia dudi cho biét Min {E(X/b)), E(X/b,), E(X/b3)} tuy theo x; da chon. Nhu vay phai
chon x; tng voi Max {Min {E(X/b;), E(X/by), E(X/b3)}. Vay xf = 0,5 nhu da chi ra

trén do6 thi. Do d6 x; = 1 — x;= 0,5 va gid trj cta trd choi trén 1a 5/2.

Hinh VL5. D6 thi cdc ki vong pay — off E(X/b;)

Dé xdc dinh chién lugc hdn hop (y1, y2, y3) cho ngudi choi B, ta nhan thiy céc
ba dudng ki vong pay — off déu di qua diém cao nhat (1/2, 5/2) cua dudng vién ddm nét.
Diéu nay c6 nghia 12 B ¢6 thé xay dung chién luoc hdn hop dua trén ca by, b, 14n bs. C6
thé ching minh dugc, hai duong ki vong pay — off bat ki véi cic hé s6 géc trdi dau déu
cho mét chién Iwoc hdn hop ti wu ciia B. Nhu vy, chi cin xét hai trudng hop sau:
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Truong hop 1: Xét hai duong E(X/b;) va E(X/b,). Piéu nay c6 nghia rang y; = 0
do B khong choi chién luoc bs.

— Néu A choi chién luoc 1 (a;) thi ki vong pay — off ciia B 1a E(Y/a;) = 2y, +
3(1=y) ==y + 3.

— Néu A choi chién luoc 2 (ay) thi ki vong pay — off cua B la E(Y/ay) =y, + 2.

Bang cich v& d0 thi cic duong ki vong pay — off E(Y/a;) va E(Y/ay) ciia B tity theo
y1 (twong ty nhu v€ cac duong E(X/b;) ), ¢6 thé xac dinh dugc diém Minimax (xem hinh
VI.6). C6 thé thiy ngay, y; tuong Gng voi diém Minimax duoc xdc dinh tir phuong
trinh: -y} + 3 = y; + 2. Vay chién lugc hdn hop t6i wu cia B 1a: y; = 1/2, y; = 1/2

vays=0.

Piém Mimimax

Hinh VL.6. Dé thi cdc ki vong pay — off E(Y/a;)

Triwong hop 2: Xét hai duong E(X/by) va E(X/bs). Tinh toan tuong tu ta c6 chién
lugc hdn hop toi wu cia B 1a: y; =0, y5 =7/8 vay;=1/8.

Vi du 6: Xét trd choi hai ngudi - tong khéng véi ma tran trd choi ¢ 4x2 sau

2 4
2 3
3 2
-2 6

Viéc rit gon ma trdn trd choi loi dung tinh trdi cua hang hay cot 1a khong bét budc.
Vi vay dé giai trd choi trong vi du ndy, ching ta van giit nguyén ma tran trén.

Hudng dan: Khi nguoi choi A choi cic chién lugc ( cic hang) 1, 2, 3 va 4 thi ki
vong pay - off cua nguoi choi B tuong tng s€ la: -2y, + 4, -y; + 3, y; + 2, -8y; + 6,



trong d6 (y1, y) hay (y1, 1 - y;) 1a phan phéi xdc suét ciia chién lugc hdn hop ctia B. V&
céc duong ki vong pay - off trén va x4c dinh diém Minimax thi s& tim duogc chién lugc
hon hop t6i vru ctia B. Sau d6 tim duoc chién lwge hdn hop t6i uu cua A béng cach xac
dinh diém Maximin.

Bdp s6: Chién lugc hdn hop t6i wu ctia B 1a (y],y5) =(2/3,1/3) con chién lugc hdon

hop t6i wu cia A 1a (X}, X5, X5, X5) =(1/3,0,2/3,0) véi gid tri ctia trd choi 1a v¥ = 8/3.

5.5. Gi6i thiéu vé tro choi nhiéu nguoi

Trong cic phan trén ching ta dd xem xét md hinh trd choi hai ngudi c6 tinh ddi
khang. Tuy nhién, mé hinh nay lai khong thé dp dung cho céc hién tugng kinh té — xa
hoi ma trong d6 quyén lgi cua rat nhiéu c4 nhan dung cham nhau, mac du ho khong nhét
thiét 1a ddi khang nhau. Céc truong hop nhu vdy dan tdi viéc nghién ciru 1f thuyét trd
choi n nguoi. Trong khudn kho ciia gido trinh chiing ta chi gi6i thiéu vé tro choi hop tdic
n nguoi thong qua mot vi du don gian.

Vi dy 7: Xét truong hop n cong ti trong cing mot nganh cong nghié¢p dugc dé nghi
ki két mot hgp dong mang lai loi nhuan. Cac cong ti nay dugc danh so theo thtr tu 1a 1,
2, ...,n. Licdo, N={1,2,..,n} la tap hop cdc cong ti. Gia su gid tri 191 nhuén cua hO’p
dong 1a v(N) da biét. Cic cong ti can dam phan dé xem xét cich chia sé hop dong theo

mot ti 1€ hop i nao d6. Ki hiéu x; 1a phan loi nhuan cua cong tii,tacd x; >0, Vi= l,n
ay x; = v(N) . Mot s6 cong ti ciing c6 thé lién két dam phédn theo mot lién minh S
i=1
N. Trong truong hop can thiét, lién minh S ¢6 t}}é phan dbi viéc ki két hop dong chung
ban dau cho toan by tap N va s€ ki két hgp dong chi riéng cho tdp S véi gia tri loi
nhuan v(S) néu Y x; < v(S). Ham v(.) cling nhu cdc s6 x;, Vi = 1,n, phai thoa mén hai
ieS
diéu kién sau:

— v(.) 1a ham nhan gia tri khong am V S < N sao cho: v(&) = 0 va v(SUT) > v(S) +
v(T), mot khi SNT = . Tuc 1a, khi hai li€n minh khong giao nhau két hop cdc nd luc
dam phén cua ho lai thi ho s€ dat dugc téng lgi nhuén cao hon. Tir diéu kién nay suy ra:
v(N) > v(S), V S < N. Ham v(.) dugc goi la ham ddc trung cua tro choi hgp tdc n nguoi.
Tro choi hop tac n nguoi dugce coi 1a tro choi doi xung néu gia tri 1oi nhuén v(S) cta
lién minh S chi phu thudc vao sb phan tir cia tap S, V'S < N.

- Z X; =v(N)vax; > v({i}), Vi= 1 n. Tuac la, khi tham gia vao tro choi hgp tic n
i=1
ngudi, moi cong ti déu nhan duoc phén loi nhuan khong it hon phén loi nhuén néu ki
két hop dong riéng cho minh. Véc to x = (x4, X, ..., Xp) dugc goi la véc to phdn phoi cua
tro choi.
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Viéc giai tro choi hop tdc n ngwoi dugce hiéu 1a viéc xac dinh dugc tap nghiém S
bao gdm tat ca cic véc to phan phoi — nghiém cua tro choi sao cho khong mdt lién minh
nao c6 thé phan d6i mot cach c6 can ctr doi vai bat ki mot véc to phan phoi nao thude S.

Téap nghiém R cua tro choi hgp tic n nguodi bao gom cic véc to phan phoi x =
(X1, X2, ..., X,) thoa man hé diéu kién:

> x, = v(N),

i=1
YX2V(S),VScN,S#J
€S

x;>0,Vi=1n.

Binh Ii 3: Piéu kién v(S) < |n§|v(N), V S c N 1a diéu kién du dé trd choi hop tic n
ngudi c6 nghiém (& day, ki hiéu |S| € chi luc luong ctia S). Trong truong hop trd choi hop
tdc n nguoi la ddi xing thi diéu kién trén ciing la diéu kién can dé trd choi c6 nghiém.

bé tim tap nghiém R cua tro choi hgp tic n nguoi, can thém mot bién Xne1 = 0 vao
vé trdi cua rang budc dau tién trong hé diéu kién rang budc trén ddy va di giai
BTQHTT: Min X,; v6i hé rang budc méi. Nén chii y rang dé giai quyét van dé nay phai
sir dung thudt todn don hinh ba pha & tim tat ca cac nghiém cia BTQHTT.

BAI TAP CHUONG VI

1. Xét ma trdn pay-off (loi nhudn) sau day véi a;, i =1, 2, 3, 4, 1a cdc phuong an
hanh dong, con 6;, j =1, 2, 3, 4, 5, 1a cdc trang thai c6 thé xdy ra. Xac Suét cta céc trang
thdi chua duoc biét. Hay so sanh cac lya chon thu duoc béng cich 4p dung cic tiéu
chuén: Laplace, Maximax, Minimax, Savage va Hurwicz (gia st o = 0,5).

0, 0, 03 0, 05
a 15 10 0 -6 17
a 3 14 8 9 2
a; 1 5 14 20 -3
ay 7 19 10 2 0

Hiy 4p dung tiéu chuin ki vong lgi nhuan t6i da dé lya chon phuong 4n hang
dong thich hop, biét xdc sudt cua cdc trang thai 1a 6;, j =1, 2, 3, 4, 5, theo thtr ty 1a 0,1,
0,2, 0,3, 0,25 va 0,15.

2. Xét bai todn ra quyét dinh dy trir voi bang pay-off sau:

Hanh dong dat hang

Gia tri 1gi nhuan a; a, az

15 hom 10 hom 5 hom




Nhucdu |  6,= 5 hom v6i pe(6;) = 0.2 8 10 12

thi 0, =10 hdom v6i pe(6,) = 0.5 12 14 12
truong

— Hay 4p dung tiéu chuan ki vong ti da dé lua chon hanh dong dat hang thich hop.

— Gia s 6;, j = 1, 2, 3, trong bang trén 12 ki vong (c6 thé xay ra) clia nhu cau thi
truong Z voi phan phdi xdc sudt Poisson c¢6 ki vong 6. Hién tai, nhu cau thi truong vira
duoc khéo st va du bao la Z = 10. Hay tién hanh phéan tich Bayes dua trén xac suét hau
nghiém dé lya chon phuong 4n dit hang hop Ii.

3. Mot hang hang khong xem xét viéc mua mdt mdy bay dan dung. Céac chuyén gia
cua hang da phan tich va thu dugc ham thoa dung c¢6 dang sau: u(xy, Xo, X3, X4) = W(X1,
X, X3) - 10x4, vOi X1, X, X3 12 cdc gia tri dy toan vé téng lgi nhuén, s6 lugng hang
khach va ti 1é % cédc chuyén bay bi nh& chuyén trong mot nim, con x4 1a chi phi mua
hop ddng khao sit tu van (bang 10° USD néu ki hop dong). Haim w ¢6 cdc gid tri 1a
1,00, 0,34 va 0,1 néu mdy bay mua vé hoat dong v&i do tin ciy rat cao, cao va trung
binh. Ngoai ra, néu khéng mua mdy bay thi w c¢6 gid tri 12 0,17.

Theo cdc s6 liéu tong hop dwoc, khi mua mot mdy bay nhu vdy c6 thé xdy ra ba
truong hop: mdy bay hoat dong véi do tin ciy rit cao, cao va trung binh véi cc xdc suét
tuong tmg 1a 20%, 30% va 50%. Con trong sd cdc mdy bay hoat dong véi do tin cay rét
cao da c6 thyc hién hop déng khao sét tu van (trude khi mua), ti 16 may bay dugc tu van
danh gia nén mua 12 90%. Cic ti 1& d6 ddi véi cic mdy bay hoat dong véi do tin cdy cao
va trung binh 1a 60% va 10%.

Hiy sir dung cdy quyét dinh dua trén ki vong thoa dung t6i da dé tién hanh phan
tich Bayes va tim ra lga chon thich hgp: C6 nén thyc hién hop déng khao st tu van
trude khi quyét dinh c6 mua mdy bay hay khong? Quyét dinh cudi ciing can nhu thé
nao: ¢ nén mua may bay hay khong?

4. Mot nha dau to mudn dau tu mot sb tién 1a 25 000 USD vao hai linh vuc: mua bat
d6ng san va mua c phiéu ching khon. Theo cdc phén tich danh gid cua cdc chuyén
gia: Néu dau tu vao linh vuc bat dong san thi nha dau tu c6 14i gap hai 14n sb tién dau tu
hodc mét di 60% sb tién dau tu véi cdc xdc suat 1a 50% va 50%. Con néu dau tu vao
linh vyc ching khodn thi cdc xdc sudt d6 1a 30% va 70%. Cac mirc thoa dung cua nha
dau tu da duoc xdc dinh nhu sau: 1 néu thu duge loi nhuén 1a 50000 USD, 0,8 néu c6
loi nhuan 1a 25000 USD, 0,6 véi loi nhuan 17500USD, 0,4 néu hoa vén, 0,2 néu 18
7500 USD va 0 néu 16 15000 USD. Hay gitip nha dau tu tim ra quyét dinh hop 1i nhét
trong s6 cdc lua chon sau: dau tu toan bo sd tién vao mot linh vuc, ddu tw mot nira sd
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tién vao mat linh vuc, dau tu toan b so tién vao ca hai linh vuc véi ti 1€ 50 - 50, khong
dau tu vao linh vuc nao.

5. Hay cho biét cdc ma tran tro choi sau c6 diém yén ngua khong, sau d6 xdc dinh
gid tri cua tro choi va cic chién lugce toi uu cua tung ngudi choi (dp dung thuét todn don

hinh néu thdy can thiét):

4 -4 -5 6

-1 1 1 5 50 50
-3 4 -9 2
, 12 2 2], 1 1 01
6 7 -8 -9
3 3 3 10 1 10
7 3 -9 5
6. Gidi céc tro choi sau day bang phuong phap do thi
T 1 2 5
1 3 37 IN=F 4 2
, .| 8 4 T
2 54 -6 29 3 1
-1 5 -6

7. Pai ta Blotto va phia dbi thu déu mudn danh chiém hai diém cao chién lugc. Phia
Blotto c6 2 trung doan con phia d6i thu c6 t6i 3 trung doan. Goi n; va n, 1a sé céc trung
doan duoc Blotto phan bd di dénh chiém hai ct diém, con céc s6 do6 vé phia ddi thu 1a
m; va m,. Cac pay-off cua Blotto dugc tinh nhu sau: Néu n; > m; thi 6ng ta thu duoc my
+ 1 diém, con néu n; < m; thi bi mat n; + 1 diém. Néu n; = m; thi hai phia déu nhan 0
diém. Hay phat biéu bai toan dudi dang trdo choi hai ngudi - tong khong va tim chién
lugce tdi wu cho hai dbi thi.

8. Hai cong ti ciing phat trién mot loai san pham. Hién tai thi phan ctia hai cong ti 12
50 - 50. Pé canh tranh thi truong, hai cong ti déu tim cdch tién hanh cic chién dich
quang cdo (néu khong cong ti nao tién hanh chién dich quang cdo thi thi phan van giir
nguyén). Cac khao sit théng ké cho biét: 50% cdc khach hang tiém ning cé thé dat
duogc théng qua TV, 30% qua bdo hay tap chi va 20% qua dai. Hay phdt biéu bai todn
dudi dang trd choi hai nguoi - tong khong va cho biét trd choi trén c6 diém yén ngua
hay khong.
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Chuong VII
CAC MO HINH QUAN LI HANG DU TRU

1. CAC KHAI NIEM CO BAN

1.1. Cac chirc nang cua viéc du trir hang

Bai todn quan Ii hang du trt (Inventory Manegenent) phat sinh trong truong hgp khi
can phai du trit cdc hang héa, vat tu, thiét bi dang nay hay dang khac nhdm muc dich
dép tmg duoc mot cach kip thoi cdc nhu cau vé phat trién san xuat hay kinh doanh. D6i
voi nhiéu cong ti, doanh nghiép, hang duy trit (Inventory) chinh 1a tai san 16n nhét, quan
trong nhat. Viéc du trix hang thiéu hut dan t&i san xuét kinh doanh ngung tré, ké hoach
bi phd v0, doanh thu giam. Ngugc lai, viéc du trir hang thura thai vugt qua nhu clu cua
san xuat hay kinh doanh lai dan téi cdc chi phi luu kho gia ting, von bi ton dong. Nhur
vdy, can phai ¢6 cdc phuong phdp kiém sodt ciing nhu céc ki nang quan Ii hang du trix
moét cach khéo 1éo, c6 hiéu qua nham dat muc tiéu tdi da héa loi nhuan, 6n dinh va phat
trién cdc hoat dong ciia doanh nghiép.

Cac chtic nang chinh cta viéc du trit hang dugc tém lugc nhu sau:

— Lam cho quan hé cung cau 6n dinh trong san xuat hay kinh doanh, khong dé xay
ra tinh trang khung hoang hang du trir (do thiéu hodc thira).

— Lam giam gi thanh san phiam bang cdch mua hay san xuat theo 16 hang, theo dot
(giam chi phi dit hang, mua hang va da dang héa hoat dong san xuét va kinh doanh).

— Cho phép du trir va bao quan dugc cdc mat hang d& hong, chi ¢6 thé thu mua theo
mua thu hoach (hoa qud, thuc pham, thuy san...).

— T6 chitc hop i luc lugng lao dong du thura tai mot s6 thoi diém dé tao ra cdc san
pham hang héa du trir (day chinh 1a khai niém dir tri lao djng), nham dap ing nhu cu
thi truong tai cdc diém cuc dai ¢6 nhu cau gia tang dot xuat.

Cac quyét dinh co ban vé viéc dy trir mot mit hang la:

— Khi ndo cin bd sung hang (vao kho dy trit),

— Mbi khi can bo sung hang can dit lugng hang 12 bao nhiéu.

1.2. Hé thong quan li hang du trir theo phan loai gia tri ABC

Vi du 1: Phén tich ABC vé gi4 tri hang hod.

Trong nhiéu tinh hudng thuc té, hang du trir trong kho, con goi 13 hang luu kho, c6
thé bao gom rat nhiéu chung loai, tir loai cap thdp ré tién, cong kénh t6i loai hang cao
cap dit tién nhung c6 kich thudc bé. Vi hang luu kho chinh 1a vén “dong”, nén cin
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