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NOi dung

* Muc tieu hoc phé‘in Phuong phap dinh lugng trong quan 1y gitp
cho hoc vién hiéu va van dung dugc cac phuong phap dinh lugng
trong viéc ra cac quyet dinh trong quan 1y bang viéc ing dung
nhiing mo6 hinh va cac cong cu toan hoc. Ngoai ra con cung cap
cho hoc vién nhu:ng ky nang can thiét dé thuc hién cac phan tich
dinh Iwgng va danh gla cac két qua tir phan tich dinh lu:ong
Thém nira mon hoc con grup hoc vién g1a1 quyét duoc cac bai
toan thyuc té nhd cong cu May tinh dé c6 duge mot quyét dinh tot
nhat trong quan ly

= Noi dung tém tit hoc phan: Cung cép kién thitc co ban vé phan
tich dinh luong, ng dung phén tich ho1 qui trong cac nghién ciru
dinh lugng, cung nhirng kién thirc co ban vé ly thuyét toan t61 vu
ap dung trong hoat dong kinh doanh cting nhu trong phan tich ra
quy€t dinh.
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NOi dung

Q) Gidi thiéu chung
/
2]
e)/ Phan tich hdi qui

o/ Phwong phap dw bao dinh lwong

g)/ M6 hinh toan kinh té va phwong phéap téi wu

o/ Phan tich va ra quyét dinh
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Chwong 1

GIOI THIEU CHUNG
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1.1. Phan tich dinh lwong va ra quyét dinh

Ra quyét dinh
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1.1. Phan tich dinh lwong va ra quyét dinh

Tién trinh ra quyét dinh c6 thé dugc mo ta 13 mot qui trinh gdom 6 budc.

(1) Define the Problem (x4c dinh van d¢)

(2) Enumerate the decision factors (Li¢t ké cac
yeu to anh hudng dén quyet dinh)

(3) Collect relevant information (Thu thap thong
tin c6 lién quan)

(4) Identify the Solution (Quyét dinh giai phap:
gom 3 budc nho 1a dua ra nhiéu phuong an
khac nhau dé lva chon, so sanh/danh gia cac
phuong 4n va lya chon phuong 4n tot nhat)

(5) Develop and Implement the solution (T6 chirc
thuc hién quyét dinh)

PIARNNNN

(6) Evaluate the results (Panh gia két qua thuc
hién quyét dinh)
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1.1. Phan tich dinh lwong va ra quyét dinh

Quan diém phan tich dinh luong trong quan tri

= Ly thuyét dinh lirong trong qudn tri dwoc xdy dung dya trén
nhdn thirc co ban rang: "Qudn tri la quyét dinh — (Management
is decision making) va muon viéc quadn tri ¢é hiéu qud thi cdc
quyét dinh phdi ding dan"

= Ra quyét dinh 1a nhiém vu quan trong ctia nha quan tri, kinh
nghiém, kha nang xét doan, 6c sang tao chua thé dam béo c6
duoc nhitng quyét dinh phu hop va toi uu néu thiéu kha ning
dinh Iuong.

= Trong khi ra quyét dinh, nha quan tri c6 thé sir dung nhiéu cong
cu dinh luwgng khac nhau véi su trg giap cua may tinh.
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1.1. Phan tich dinh lwong va ra quyét dinh

Quan diém phan tich dinh luong trong quan tri

= Chung ta c6 thé mo ta qua so do sau:

CAC CONG CU VALY CAC CONG CU VA KHOA
THUYET KINH TE HOC QUYET PINH
Ly thuyét vé nhu cau Céc phuong phap thong ké
Ly thuyét vé doanh nghiép Dy bao va uéc luong
Ly thuyét san xuét Téi wu hoa
Co céu thi truong Céc cong cu ra quyét dinh
Kinh té hoc vi md khoa hoc khac

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy



1.2. Nghién ctru dinh lwo'ng va dinh tinh

Nghién ctru dinh lvong va dinh tinh

= Nghién ctru dinh tinh (NCDT) 14 nhitng nghién ctru thu duoc cac két qua
khong stir dung nhitng cong cu do luong, tinh toan. No1 mot cach cu thé hon
NCDT la nhirng nghién ctru tim biét nhiing dac diém, tinh chat cta doi tuong
nghién ctru (DTNC) cling nhu nhiing yéu t6 anh huong dén suy nghi, hanh vi
cua DTNC trong nhitng hoan canh cu thé.

= Nghién ctru dinh luong (NCBL) 1a nhitng nghién ctru thu dugc cac két qua
bang viéc str dung nhitng cong cu do ludng, tinh todn véi nhitng con s6 cu
the.

= Trong khi nghién ctru dinh lugng (NCBL) di tim trd 1&1 cho cau hoi bao
nhiéu, mic nao (how many, how much) thi NCPT di tim tra 161 cho cau hoi
cai gi (what), nhu thé nao (how), tai sao (why). O mdt goc do nao d6 chinh
muc tiéu nghién ctru la co so dé phan biét nghién ctru dinh lugng va dinh
tinh. Vi thé viéc phat trién muc tiéu ciia mot cudc nghién ctru la mot budc hét
suc quan trong.
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1.2. Nghién ctru dinh lwo'ng va dinh tinh

Su khac nhau co ban gitta NCDL & NCDT

NCDT

NCDL

Dung dé m6 ta, kham pha, tham do

Dung dé khéng dinh, suy rong va dy bao

Chi tiéu, d6i tuong NC, murc d6 nghién ctru c6 thé
chua r0 rang

Chi tiéu, doi tuong NC, muc do nghién ctru da
10 rang

Linh dong trong hudng nghién ctru, kham pha céc
hudéng nghién ctru chua biét

Yéu cau phai do luong

Nguoi nghién ctru 1a cong cu thu thap thong tin

Nguoi nghién ctru st dung cac cong cu nhu
ban cau hoi dé thu thap thong tin

Nguoi nghién clru bi€t so bd nhiing di€u ma ho
muon nghién clru

Nguoi nghién ctru biét rd rang nhitng diéu ma
ho mudn nghién ctru

Chu quan: Y kién cua c4 nhan la quan trong, vd:
quan sat, phong van sau

Khéach quan: do luong va phan tich qua diéu
tra

Quy nap gia thuyét

Kiém tra gia thuyét

Kho khai quat hoa

Khai quat hoa

Tur ngtt, hinh 4anh

Con s, thong ké
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1.3. Muc tiéu cua nghién ciru dinh lwong

i Khéng dinh, suy rong va du bao,

= Pé nhan dang van dé,

= Kiém dinh mot 1y thuyét hay mot gia thiét,

= Po ludng cac con s, va phan tich bang cac ki thuat thong ké,
= Lap ké hoach san xuat

= Pé tinh toan lua chon phuong an t6i wu (Quyét dinh dau tu, lua
chon cac phuong an qui hoach...)
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1.4. Phwong phap va cac bwéc tien hanh

Cac phuong phap toan rng dung trong phan tich dinh lugng

Cac phuong phap

A 4

Théng ké toan M0 hinh toan

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy
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1.4. Phwong phap va cac bwéec tien hanh

Cac phuong phap toan rng dung trong phan tich dinh lugng

= T héng ké ké todn: La mot bod phan cua toan hoc rng dung danh
cho cac phuong phap xir Iy va phan tich s6 liéu thong ké, ma céc
tng dung chu yéu cua no trong quan 1y 1a cac phuong phap xur Iy
kiém tra va du doan (du doan, diéu tra chon mau, .. )

= Mo hinh todn: La sy phan anh nhitng thudc tinh co ban nhat
dinh cua cac doi twong nghién ctru kinh té, 1a cong cu trong cho
viec triru tuegng hoa mot cach khoa hoc cac qua trinh va hién
tuong kinh té.
Khoa hoc kinh té tir 1au da biét sur dung cac mo hinh kinh té
luvgng nhu mo hinh ham san suat Cobb — Douglas, md hinh cung
cau, gia ca v.v...
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1.4. Phwong phap va cac bwéec tien hanh

Cac phuong phap toan rng dung trong phan tich dinh lugng

= Van tru hoc: La khoa hoc c6 muc dich nghién ctru cac phuong
phap phan tich nham chuan bi cin ¢ chinh xac cho cac quyét
dinh, di tuong cua no 1a hé théng, tirc 1a tap hop cac phén tor va
hé théng con c¢o tac dong qua lai vo1 nhau nham dat t&i mot muc
tiéu nhat dinh. Van trt hoc bao gém nhiéu nhanh khoa hoc ung
dung gop lai: (1) Ly thuyét t6i wu (bao gom: quy hoach tuyén
tinh, quy hoach dong, quy hoach ngau nhién, quy hoach nguyén,
quy hoach 0 — 1, quy hoach da muc tiéu, 1y thuyét tro choi...);
(2) Ly thuyét d6 thi va so d6 mang luéi; (3) Ly thuyét du trit bao
quan; (4) Ly thuyét tim kiém;...
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1.4. Phwong phap va cac bwéc tien hanh

Cac phuong phap toan rng dung trong phan tich dinh lugng

Cac phuong phap va mo hinh co ban:

= Thong ké mé ta

= Phuong phap Phan tich hoi qui,

= (Cac phuong phap Du bao,

= MO hinh toan ’(qui hoach tuyén tinh, qui hoach nguyén, qui
hoach phi tuyén),

= MO hinh mang,

= Phan tich Markov,...
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1.4. Phwong phap va cac bwéc tien hanh

Cac budc tién hanh phan tich dinh lugng

Xac dinh van dé

Thu thap dir licu
'

Xay dung mo hinh
'

Tinh toan
|
Phan tich két qua
|
Ap dung két qua

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy
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1.5. Cac phan mém trng dung

EXCEL

= SPSS

EVIEWS

LINDO, LINGO.
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Chwong 2

PHAN PHOI XAC SUAT
VA THONG KE TOAN

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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Noi dung

2.1. Bién ngau nhién

2.2. Bo luong su dinh tam

2.3. Po luong sy bién thién va tuong quan
2.4. Phan phoi x4c suat

2.5. Udc lugng thong ké

2.6. Kiém dinh gia thiét thong ké
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2.1. Bién ngau nhién

Dinh nghia

= “Mot bien ngau nhién la mot qui tac hay mot ham so dé gan
cac gia tri bang so cho nhirng két qua cua mot trac nghiém
ngau nhién."

= (Cac bién ngau nhién thuong dugc ky hi¢u bang cac chir 1on X,
Y, Z,... con cac gia tr1 cua ching dugc ky hieu bang cac chit nho

X, Y, Z...
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2.1. Bién ngau nhién

Phan loai

= Bién ng?tu nhién roi rac (Discrete Random Variable)

Neu gia tri cia bién ngau nhién X c6 thé 1ap thanh day roi rac cac
SO X5 Xy, +-., X, (d@y hiru han hay v6 han) thi X duoc goi la bién
ngéu nhién rcn rac.

Trac nghlem thay hai xuc xac va tinh tong. Trac nghlem ngau
nhién bao gobm vi¢c thay xuc xac nay. Nha nghién ctru tinh xem
xXuat hién bao nhi€u cham trén mat tu:ng xuc xac va tinh chung Duva
trén trac nghiém nay chung ta cé thé xac dinh nhiéu bién ngau
nhién.

Go1 X, 1a SO cac cham the hién trén xuc xac thi nhat. Nhitng két
qua co the co ctia bién ngau nhién X, nay la{l,2,3,4,5,6}.

Goi X, la sO cac cham thé hién trén xtc xac th hai. Nhitng két qua
co the c6 cta bién ngau nhién X,nayla{1,2,3,4,56}.

bat X = X, + X,. Nhirng két qua c6 thé co cua bién ngau nhién nay
la {2, ..., 12}.
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2.1. Bién ngau nhién

Phan loai

= Bién ngz’iu nhién lién tuc (Continuous Random Variable)

Néu gia tri ctia bién ngau nhién X co thé lap day toan bd khoang
hitu han hay vO han (a,b) cua truc so Ox thi blen ngau nhién X dugc
goi 12 bién ngau nhién lién tuc.

Néu chung ta nghi vé ti€p can tan suat tuong doi to1 xac suat, va
chung ta tuong tuong viéc lya chon mdt quan sat ngau nhlen
duong nhu rd rang la xac suat ctia viéc thu dugc chinh xdc mot gia
tr1 nhat dinh phai la zero. Mat khac, néu chung ta dat van dé dudi
dang khoang, thi Vlec xac dinh xac suat nay la don gian.

Hay tuong tuong rang dang mua va rang Anh/Chi dat mot thude do
trén mat dat. Xac suat dé hat mua sau s¢€ ro1 vao gita 0 va 10 cm Ia
g1? X4c suat dé hat mua sau sé roi vao gitra 10 va 20 cm 1a gi?

Chung ta c6 thé chia thudc do nay thanh 10 budc véi khoang cach
1a 10 cm mdi budc. Xac suat dé mot hat mua ro1 vao bat ctr khoang
cu thé nao s& bang 1/k, trong do k 1a sb cac Kkhoang trong thuoc.
Trong truong hop nay, viéc tinh xac suat dé mot hat mua roi vao
mot khoang co6 bat cir do dai cu thé nao thi that 1a don gian.
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2.2. Do lvong sw dinh tam

KV vong toan hoc ciia 1 bién ngiu nhién (s6 trung binh)

=  Pinh nghia: Cho X 1a 1 bién ngiu nhién, gia tri trung binh hay ky vong toan
hoc (go1 tat 1a ky vong) cua X duoc ky hi¢u 1a EX va duoc tinh theo cOng

thirc:
EX =u= ZX‘P(x) Néu x roi rac
+OOx )
=u= I xf (x)dx Néu x lién tuc
= Chii y: Néu mau _ngﬁu nhién cho dudi dang tan suat:
X X, X, X, X,
n, n, n, n, n,
thi trung binh mau dugc tinh: k
g : ZniXi
¥ nX, +nX,+nX,+..+nX, =
A A Zk:”
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2.2. Do lvong sw dinh tam

KV vong toan hoc ciia 1 bién ngiu nhién (s6 trung binh)

= Vidu 1: Cho mau quan sat (Xi) véii=1, 2, ..., 10 cia PLNN X la:

X, 1 2 3 4 5 6 7 8 9 10

1

n. 3 7 5 6 5 8 4 2 6 4

1

= Khi d6: Trung binh mau cia DPLNN X 1a

3.1+7.2+53+64+55+8.6+4.7+2.83+69+4.10 273
50 50

X = = 5,46
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2.2. Do lvong sw dinh tam

KV vong toan hoc ciia 1 bién ngiu nhién (s6 trung binh)

" Vidu 2: Gia sir X l1a sO xe mdy dén 1 ctra hang rira xe vao chiéu
thtr 7 hang tuan c6 bang phan b6 xac xuat:

X 4 5 6 7 3 9

P(x) 1 1 1 1 1 1

12 12 4 4 6 6

Tim ky vong EX ctia bién ngau nhién X (s6 xe may trung binh
td1 tram rura xe vao chiéu thir 7).
Giai:

EX:4.L+5.L+6.l+71+8.1+9.1:§
12 12 4 4 6 6 12
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2.2. Do lvong sw dinh tam

Ky vong toan hoc ciia 1 bién ngiu nhién (s6 trung binh)

= (Cac qui tac:

1. EX+Y) =EX) +E®Y)
Suy rong:
EW+X+Y+2Z) =EW)+EX)+ E®Y)+ EQZ2)

2. EbX)  =bEX)
Vidu:  EGBX) =3EX)

3. E(b) = b

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy

27



2.2. Do lvong sw dinh tam

SO trung vi, sO yéu vi

= S6 trung vi (Median)

S6 trung vi cua khoi Dit liéu 1a s6 ma phan nira gia tri quan sat

duoc ctia khoi Dir liéu nho hon nd va phan nita gia tri quan sat

16n hon no.

Goi n 1a s6 gia tri quan sat dugc (d6i voi bién ngau nhién rdi rac)
Néu n 12 s6 1¢ thi s,cA) trung vi 1a s6 c¢6 thr tu (n+1)/2. N6 chinh 1a s0
coO vi1 tri ¢ gitra kho1 Dt li¢u.

Néu n 1a s6 chan thi so trung vi 14 trung binh cong cua hai s6 ¢6 thu
tu n/2 va n/2+1
= S0 yéu vi (Mode)
S6 yéu vi ctia khoi Dit liéu 13 s6 co tan sb 1on nhat
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2.2. Do lvong sw dinh tam

Vidu

= Chokhéidirkién: 0102525233564
Tim s6 trung binh, s6 trung vi va s6 yéu vi ctia khéi Dit liéu.

= Giai;
Ta co bang phan phéi tan so :
X ‘ 0 1 2 3 4 5 6
Tansof, |2 ] 3 2 ] 3 ]
7
Z ‘ff: r-" 2 > o I

) s _ 2x0+1x1+3x2+2x3+1x4 +3x5+1x6 _ 7923
= S0 trung binh (Mean) ~ 7 13 T

J

i=1
= S6 trung vi (Median): Cd maun =13 1¢ => (n+1)/2=7
0012223345556
1S trung vi la s6 ¢6 thi tu 7, nghia la sO trung vi la 3

= SOyeuvila2vabcotan so lon nhatla 3
Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 29



2.3. Po lwérng sw bién thién va twong quan

Phwong sai va Covariance (hiép phwong sai)

Phuong sai:
= Pinh nghia: Néu X c¢6 ky vong EX = p thi phuong sai ciia X ky
hiéu l1a 62 hay DX duogc tinh theo cong thirc:

o’ =E(X —pu) = Z(x — 11)” P(x) néu X roirac
o’ =E(X—-u) = j (x— 1) f(x)dx néu X lié n tuc

—00

* Chu y: Can bac hai cua phuong sai, 6 go1 la do 1éch chuan cta X
= Pinh ly: Phuong sai ciia bién ngau nhién X con duge tinh theo

cong thurc: o’ = E(X)? - u?
= Y nghia: Phuong sai do su phén tan ctia cac gia tri ciia X quanh
ky vong cua no. Zn:(xi - X)’

" Phuong sai mau dugc tinh nhu sau: S, ==——
Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 30



2.3. Po lwérng sw bién thién va twong quan

Phwong sai va Covariance (hiép phuwong sai)

= VD: Cho X 1a s6 xe 6 to duoc sur dung vao 1 muyc dich phuc vu dao tao
cua I truong dai hoc. Gia st X ¢6 phan bo:

X 1 2 3
P(x) 0,3 0,4 0,3
Tim EX va DX

Gidi: p=E(X) = 1. (0,3) + 2. (0,4) + 3. (0,3) = 2
DX = i(Xi — EX)>Pi=(1-2)>(03)+(2-2)*(0,4) + (3-2)*(0,3) = 0,6

= Chu y: Co thé tinh DX theo cong thirc: DX = EX? - (EX)?
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2.3. Po lwérng sw bién thién va twong quan

Phuwong sai va Covariance (hi¢p phuong sai)

Hiép phwong sai:
* Pinh nghia: Cho (X, Y) 1a 2 bién ngau nhién, Covariance cta X
va Y dugc ky hiéu la oy va tinh theo cong thuec:
oy = E[(X — EX)(Y — EY)]
= Néu EX =y, EY = iy, Covariance ctia X va Y con c6 thé tinh
theo cong thuc: oy = E(XY) - puy. By
= Do6i v6i bién ngau nhién roi rac:
COV(X,Y) =Y P (X = )Y =1,/ (6,0) = D > XV (x,9) ~ph,
y X y X
= POoi véi bién ngau nhién lién tuc:
cov(X,Y)= | [(X =p )Y =) f (e p)dxdy = [ [ XY (x, p)dxdy =,

—00—00 —00—00
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2.3. Po lwérng sw bién thién va twong quan

Phwong sai va Covariance (hiép phuwong sai)

H¢é s6 twong quan:

= Pé khao sat su phu thuoc hay mirc d6 doc lap cua 2 bién ngau
nhién X, Y va khac phuc nhuoc diém ctia hiép phu:o’ng sa1 la phu
thudc vao don vi do ludng, nguoi ta sir dung hé s6 tuong quan
duoc dinh nghia nhu sau:

Y
cov(X,Y) COV(X ) G, 0 < ‘ny‘ <1
\/ var(X) var(Y) c.0, GOy

pxy

= Héso twong quan do lu:(‘mg moi quan h¢ tuyén tinh giﬁ:a hai bién.
p s€ nhan gia tri nam glu’a -1 va 1. Neu p= -1 thi mo1 quan h¢ la
nghich bién hoan hao, néu p = 1 thi méi quan hé 13 dong bién
hoan hao.
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2.3. Po lwérng sw bién thién va twong quan

Phwong sai va Covariance (hiép phuwong sai)

Mt s6 qui tic ciia Phwong sai:

= Qui tac 1:
Néu Y= V+ W, Var(Y) = Var(V) + Var(W) + 2Cov(V, W)
= Qui tic 2:
Néu Y = bZ, trong d6 b 1a hang so, Var(Y) = b*Var(Z)
= Qui tic 3:
Néu Y = b, trong d6 b 1a hing s6, Var(¥) =0
= Qui tic 4:
Néu Y=V + b, trong d6 b 13 hing s6, Var(Y) = Var(V)
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2.3. Po lwérng sw bién thién va twong quan

Phwong sai va Covariance (hi€p phuwong sai)

Mot so qui tac caa Covariance:

= Qui tac 1:
Néu Y=V+ W, Cov(X, Y) = Cov(X, V) + Cov(X, W)
= Qui tic 2:
Néu Y = bZ, trong d6 b 1a hang s6, Cov(X, Y) = Cov(X, bZ) =
bCov(X, Z)
= Quitac 3:
Néu Y = b, trong d6 b 13 hang s6, Cov(X, Y) = Cov(X, b) =0

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Khai niém

= MOoi bién ngiu nhién tao ra mot phan phoi xac suat, phan phoi
nay chira hau hét cac thong tin quan trong vé bién ngau nhién do.
Néu X 1a mot bién ngau nhién, phan phoi xac suat twong (g gan
cho doan [a, b] mot xac suat P[a < X < b], nghia 13, x4c suat ma
bién X s& lay gia tri trong doan [a, b].

= Phan phdi xac suat cua bién X c¢6 thé dugc mo ta boi ham phan
phoi tich 1ty (cumulative distribution function) F(x) dugc dinh
nghia nhu sau:

Fx)=P[X=x]

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 36



2.4. Phan phoi xac suat

Khai niém

= Mot phan phoi duoc goi 1 707 rac néu ham phan phoi tich liy
ctia n6 bao gom mot diy cac budc nhay hiru han, nghia 13 nd
sinh ra tir mot bién ngau nhién roi rac X: mot bién chi c6 thé
nhan gia tr1 trong mot tap hop hiru han hoac dém duoc nhat
dinh. Mot phan phoi duoc goi 1 lién tuc néu ham phan phoi tich
Ity cua no 1a ham li€n tuc, khi d6 n6 sinh ra tir mot bién ngau
nhién X ma P[X = x ] =0 v4i moi x thuoc R. Phan phéi lién tuc
con ¢6 thé duge bicu dién bang ham mat do xac suat nhu sau:

P(a < x <b) = j f(x)dx
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2.4. Phan phoi xac suat

Khai ni€ém- vi du phan phoi xac suat ro1 rac

Thi du

Trong thi nghiém thay 1 con xuc xic, ta co:
P(X=1)=P(X=2)=...=P(X=6)=1/6

=> Ham xac suat [3: PX(x) =P(X=x)=1/6 v6ix=1,2,3,4,5,6

Do 1 2 3 4 5 6
Xanh
1 2 3 4 5 6 7
2 3 4 5 6 7 8
3 4 5 6 7 8 9
4 5 6 7 8 9 10
5 6 7 8 9 10 M
6 7 8 9 10 11 12

_—
CwWwoo~NOUDWN X

AA
NA

= NOWORALOOOPLOWON=-

1/36
2/36
3/36
4/36
5/36
6/36
5/36
4/36
3/36
2/36
1/36

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Khai ni€ém- vi du phan phoi xac suat ro1 rac

Xac xuat

il
6

2 3 4 5 6 7 8 910 11 12 X

Phan phdi dugc thé hi¢én bang do thi. Trong vi du nay n6 doi xting,
xac suat xay ra cao nhat doi vol X bang 7.
Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Khai ni€ém- vi du phan phoi xac suat li€n tuc

Phan phoi x4c suat cua X trong khoang a, b

(x)

a b X

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 40



2.4. Phan phoi xac suat

Mot so6 phan phoi x4c suat thuong dung

. Uniform Distribution/ Phan phdi déu lién tuc

. Normal Distribution/ Phan phoi chuan
z-Distribution/ Phan phoi chuan hoa

t-Distribution/ Phan phoi T

F-Distribution/ Phan phoi F

Chi-Square Distribution/ Phan phéi chi binh phuong

S o

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

1. Uniform Distribution/ Phan phoi déu lién tuc

= Phéan phoi déu lién tuc 13 mot phan phoi ma xac suat xay ra
nhu nhau cho mo1 két cuc cua bi€n ngau nhién lién tuc. Phan
pho1 déu lién tuc d61 khi con dugce go1 1a phan phoi hinh chir
nhat va khi biéu dién bang hinh v& s& c6 dang hinh chit nhat.

f(x) ,, ,
Tong xac suat trong toan
// bd mién hinh chir nhat
bing 1.0
— &
X
Xmin Xmax
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2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

1. Uniform Distribution/ Phan phoi déu lién tuc

= Ham mat d6 x4ac suat cua mot phan phoi déu lién tuc c¢6 dang:

i 1
;a<x<b
b—a
f(x) = <
\0 ;Xx<ahayx>Db

Trong do: x la biéen ngdu nhién lién tuc, a la gid tri cuc tiéu, b la gid tri cuc dai.

Gid tri ky vong la: Phwong sai la:

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Mot so6 phan phoi x4c suat thuong dung

1. Uniform Distribution/ Phan phoi déu lién tuc

= Vi du: Phan phoi xac suat trong khoang 2 < x < 6:

f(x) =

S5 =25 v6i 2<x<6

f(x)
25

2

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Mot so6 phan phoi xac suat thuong dung

1. Uniform Distribution/ Phan phoi déu lién tuc

" Vidu: Lugng xang ban hang ngay ¢ mot cira hang toi thiéu 1a 2,000 lit va toi
da 1a 5,000 lit, Tim x4c suat ban trong ngay nam trong khoang 2,500 dén

3,000 lit.
Cé6 nghia la: Tim P(2,500 < X < 3,000) ?
f(x)

1
5,000 -2,000

2,000 5,000 X

= Gidl:  p2,500 < X <3,000) = (3,000 — 2,500) *ﬁ =0.1667

9

=> Xdc sudt ban mot ngay trong khoang 2,500 den 3,000 lit la 17%
Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 45



2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

2. Normal Distribution/ Phan phoi chuan

= Phéan phoi chuan, con goi 1a phan phoi Gauss, 1a mot phan phoi
xéac suat cuc ki quan trong trong nhiéu linh vuc. N6 13 ho phan
phdi c6 dang tong quat giong nhau, chi khac tham sé vi #7 (gia
tri trung binh ) va # /¢ (phuong sai 6?).

= Ham phan phdi dugc xac dinh nhu sau:

Trong do:
f(X) — 1 e—(X—u)2 26* = e=2.71828
= n=3.14159
2 no = up=giatri ky vong

= o =D0o 1éch chuan

= x = @Giatr1 bat ky ctuia bién, —o0 <x < o0

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 46



2.4. Phan phoi xac suat

Mot so6 phan phoi xac suat thuong dung

2. Normal Distribution/ Phan phoi chuan

f(x) Thay ddi p, phan phéi sé dich

chuyén sang phai hoac trai.

Thay doi o sé lam tang hoac
giam do rong cua phan phai.

M X
Ky hiéu phan phoi chuan | X ~N(u,0%)
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2.4. Phan phoi xac suat

Mot so6 phan phoi xac suat thuong dung

2. Normal Distribution/ Phan phoi chuan

Phan phoi chuan c6 phuong sai bang nhau nhung ky vong khac nhau

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Mot so6 phan phoi xac suat thuong dung

2. Normal Distribution/ Phan phoi chuan

Phan phoi chuan c6 phuong sai khac nhau nhung ky vong bang nhau

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

2. Normal Distribution/ Phan phoi chuan

Tinh chit ciia phan phoi chuin

Ham mat d6 xac suat ctia doi xtmg quanh gia tri trung binh.

Xap xi 68% dién tich dudi duong phén phdi (pdf-probability
density function) nam trong khodng p+c, xap xi 95% dién tich
nam dud1 duong pdf nam trong khoang 420, va xap xi 99,7%
dién tich nam duéi duong pdf nam trong khoang u+30.

Dinh ly gi61 han trung tam 1: Mot két hop tuyen tinh cac bién co
phan phoi chuan,, trong mot so6 diéu kién xac dinh cling la mot

phan ph01 chuan. Vi du X,vaX,la2 bién ngau nhién c6 phan
phdi chuan thi Y =aX, +bX v6i a va b 1a hang s6 c6 phan phoi

Y~N[(ap, tb,), (3012+b022)]
Dinh ly g10’1 han trung tam 2: Duoi dicu kign xac dinh, gia tri trung

binh mau cua cac mot bién ngau nhién s& gan nhu tuan theo phan
phoi chuan.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 50



2.4. Phan phoi xac suat

Mot so6 phan phoi x4c suat thuong dung

3. z-Distribution/ Phan phoi chuan hoa

= Phan phdi chuan hoéa (standard normal distribution) 1a phan
phoi chuan véi gia tri trung binh bang 0 va phuong sai bang 1.
Néu dit Z = (X-p)/o thi ta ¢4 Z~N(0,1). Z goi 13 bién chuan hoa
va N(0,1) dugc goi 1a phan phoi chuan hoa

Z:X_IJ 1
O 0 Z

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 51



2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

4. Chi-Square Distribution/ Phan phdi chi-binh phuong

= Gia s z,, Z,, ... z, 12 k bién ngau nhién doc 1ap thong ké va co
phan phoi chuan hoa. Ngudi ta néi rang tong binh phuong cua
cac bién ngau nhién do sé tuan theo phan phdi Chi-binh phuong
véin 1a bac tu do. Buoc ky hiéu la: (y?).
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2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

4. Chi-Square Distribution/ Phan phdi chi-binh phuong
= Tinh chat ctia phan phoi Chi-binh phuong.
Phéan phoi chi binh phuong bat dau tir goc toa do, 1éch ve
phia bén t‘réi va ¢ dudi ’déi VO ,tém yé pl}ia phai. K1,1i bac tur
do tang dan thi phan phoi ¢ ti€n gan dén phan phoi chuan.
u=kvaoc>=2k
i1 + Xz = Nk hay tong cta hai bién c6 phan phdi y2

cling c6 phan phoi %2 vai so bac tu do bang tong cac bac tu
do.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 53



2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

5. t-Distribution/ Phan phoi T
= Néu Z~N(0,1) va 2 c6 phan phoi Chi-binh phuong thi
Z
t —
tuan theo phan phoi Student (phan phoi T) véi k bac tu do.
= Phan phoi T ¢ dang nhu phéan ph01 chuan hoa, phén ph01 T co

duoi day hon so v61 phéan ph01 chuan hoa, khi k tién dén vo han
thi phan phoi T tién dan dén phan phoi chuan hoa.

" p= Ovacz—k/(k2)>l
= Khi biét mot blen ngau nhién nao do tuan theo phan phdi t,
chting ta c6 thé trinh bay xac suat nhu sau:

P(t(k,0/2) < tk < t(k,1-a/2))=1- &

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 54



2.4. Phan phoi xac suat

Mot so6 phan phoi x4c suat thuong dung

5. t-Distribution/ Phan phoi T

M

0

Phurong phap dinh liong trong quan ly- TS. Pham Canh Huy
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2.4. Phan phoi xac suat

Mot s6 phan phoi xac suat thuong dung

6. F-Distribution/ Phan phoi F
* Phén phoi F, 1a phan phoi cua ti 1¢ gifta hai bién ngdu nhién c6
phan phoi chi-binh phuong .2
kl

_ 1

F __/ ™M
(k1,k2) Xiz
kz

= Phéan ph01 F lech vé bén trai, khi bac tu do k; va k, du 16n, phéan
phoi F tién dén phan phoi chuan

= n=ky/(k,-2) voi diéu kién k,>2

" Lwuy : Khibdc tw do du lon thi cac phan phoz X , phan phéi T va phan phoz
F tién dén phcm phéi chuan. Céc phédn phoi nay dwoc goi la phédn phéi cé

lién quan dén phdn phoi chudn
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2.5. Uéc lwong thong ké

Uéc luong

Udc lwong (Estimator) va ham woc lwong

- Lf‘t bién ngau nhién hay c,éc tham sO thong lgé ctia mau duogc dung
dé udc luong cac tham soé thong ké chura bi€t cua tap hop chinh.

= Udc lugng cua tham sO thong ké 0 cua tap hop chinh duoc ky
hi€u la ¢

= Duya vao mau {X,X,...,x,} ngudi ta 1ap ra Ham:

6 = 0 (X{,Xpy..0,X,) gié uéc luong cho 0. dugc goi 1a ham uée

luong cua 0 hay goi tat 1a wdc luong cua 0.

= 0 chi phu thudc vao gia tr1 quan sat x,, X,, ... ,X, chit khong phu
thugc vao cac tham s6 chua bi€t 0 cua tap hop chinh.
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2.5. Uéc lwong thong ké

U6c luong diém

Gid tri wéc lwong (Estimate) hay con goi la gid tri wéc lwong diem
= [Lagidtricu thé ctia udc luong 6 va duoc xem nhu 214 tr1 udc
lwong cua tham so thong ké 0 cua tap hop chinh.

Tham s6 thong ké va

Uéc lugng (Estimation)

Gia tr1 udc luong

tap hop chinh Estimate (Point
(Population Parameter) estimate)
SO trung binh 1 X
Phuong sai o S?
Do léch chuan oy Sy
Tyle p f

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy
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2.5. Uéc lwong thong ké

U6c luong diém

Udc lwong khong chéch:
= Ubc lugng 6 duoc goi la wde luong khong chéch cua tham sO
thong ké 0 néu ky vong cta 6 13 0

E(9)=6

Thi du
E(X)=u => X laudc lugng khong chéch cta p

2
X

E(S?)= o => 5 la udc lugng khong chéch cud o

E(f)=p=> f laudc lugng khong chéch cia p

Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy



2.5. Uéc lwong thong ké

U6c luong diém

Udc lwong higu qud tot nhat:
= Goi g ,vag ,la2udclugng khong chéch cua 0 dua trén sO luong
cua mau quan sat giong nhau

91 duoc goi 1 hiéu qua hon 6 ” néu: Var ( 91) < Var (0 5)

Hia . d,( ) Var(éz)
1€u qua tuong do1 = Vard) ( él)

= Néugd laudc lugng khong chéch cua 6 va néu khong cd mot ude
luong khong chéch nao c6 phuong sai nhd hon phuong sai ciia € thi é
dugc goi 1a uéc luong tot nhat (Best Estimator) hay 4 con goi 1a udc
luong khong chéch co phuong sai nho nhat ciia 6 (Minimum Variance
Unbiased Estimator of 0)
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2.5. Uéc lwong thong ké

U6c luong diém

B
B
B1
92
81 : wée lwong khong chéch cua 6 818 2 wée lwong khong chéch cua 6
85 : wée lwong chéch cua 8 1 wée lwong hiéu qua hon 0 5
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2.5. Uéc lwong thong ké

Khoang tin cay

a) Udc lwong khodng va gid tri woc lwong khodng

(Interval Estimator And Interval Estimate)

Udc lugng khodng: Udc lugng khoang d6i v6i tham s6 thong ké ctia tip hop
chinh 0 12 mot quy tic dua trén thong tin cua mau dé xac dinh mién (Range)
hay khoang (Interval) ma tham s6 6 hau nhu nam trong do.

Gia tri u6c lugng khoang: 1a gia tri cu thé ciia mién hay khoang ma tham s6 0
nam trong do.

b) Khoang tin cay vd do tin cay (. Conf' dence Interval and Level of Conf dence)

Goi 0 1a tham so thong ké chua biét. Gia sir dua trén thong tin ciia mau ta co
thé xac dinh duoc 2 bién ngiu nhién A va B sao cho

P(A<6<B)—1 OLVO’10<OL<1

Neu gia tri cy thé cta bién ngau nhién A va B 1a a va b thi khoang (a,b) tur a
dén b duge goi la khoang tin cdy cua 0 véi xac suat 1a (1 - o)

Xac suat (1 - o) duge goi 1a d0 tin cay cua khoang.

Ghi chu:
Trong thuc té, do tin cdy (1-a) do nha thong ké chon theo yéu cdu ciia
minh, thong thuwong do tin cay duoc chon la 0,90, 0,95, 0,99...
a la xdc sudt sai lam khi chon khodng tin cdy (a, b)
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2.5. Uéc lwong thong ké

Khoang tin cay

¢) Udc lwong khodng cho ky vong tham sé u trong phin phoi
chuin N(u, ¢?)
Cho mau ngau nhién (X1, X2, ..., Xn) ctia PLNN X c6 phan phéi
chuan N(p, 62), khoang udc lugng ctia tham s6 p dugce tinh nhu
sau:

= Trudng hop o? di biét: Khoang udc luong cua tham so p voi do
tincay 1 - a la

— o — o
X=X, —=<pu<X+x,—

Jn Jn

Trong do: x, la so dwoc tra tir bang phdn phéi chudn tac N(O, 1) sao
cho F(x,) =1-a/2 (su dung ham MS-Excel: x, = NORMSINV(I - a/2)).
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2.5. Uéc lwong thong ké

Khoang tin cay

= Truong hop o2 chua biét: Khoang uéc luong cta tham s6 p véi
dotincay 1 - ala

*

5, (X)
Jn

<y<}+%

: Zn:(Xz _})2

n—1%

S, (X)=

Trong do: néu n > 30 thi ta tra giong X, 0 trén, néu n < 30 thi ta tra trong
bang phdan phoi Student voi n - 1 bdc tu do (bang 2 phia) va mirc y nghia «,
(su dung ham MS-Excel: t, = (a,n-1))
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2.5. Uéc lwong thong ké

Khoang tin cdy
= Bang tra phan phoi T
PR Khi:n=3
_— . df=n-1=2
Gicoi han trén o= 10

25 .10 .05 a/2 =.05
1.000 3.078 6.314
0.817 1.886 2.920“ al2 = .05
0.765 1.638 2.353

2.920

t Values
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2.5. U&c lwong thong ké

Tong hop cac phan phoi st dung trong udc lugng

Sai

| Pung

Sai

Phan pho1
Xap xi
chuan

Str dung
uoc luong s

St dung
uoc luong

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy



2.5. Uéc lwong thong ké

Khoang tin cay- Vi du

* Vidu 1: Tim khoang u6c lugng cua ky vong p voi do tin cay 0,95 cua
DLNN X c6 phan phdi chuan néu biét trung binh mau 1a 14, d6 léch
binh phuong trung binh 1a 5 va kich thuéc mau 1a 25.

Giai:
Trudng hop nay cho biét @6 1éch binh phuong trung binh 1a 5 tirc 13
biét phuong sai, ta co:

a=0,05 = F(x,)=1 —% =0,975 = x, = NORMSINV (0,975) =1,96

cu<Xtx-L = 14-1,96— < 1 <14+1,96——

“n V25 V25

O

Jn

12,4 < 1 <15,96

X-x,
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2.5. Uéc lwong thong ké

Khoang tin cay- Vi du

* Vidu 2: Tim khoang u6c lugng cua ky vong pn voi do tin cay 0,95 cua
DLNN X c¢6 phan phdi chuan, kich thudc mau 1a 25 va gia sir tim duoc
trung binh mau 13 14, phuong sai mau diéu chinh 14 9 .

Giai:
Trudng hop nay chi biét phuong sai mau diéu chinh 14 9 tirc 1a khong
biét phuong sai, ta co:

a=0,05n=25S?(X)=9= S (X)=3; t, =TINV(0,0524) = 2,06
)?—taS—<,u<)?—taS— = 14—2,06i<y<14+2,06i

Vn Vn V25 V25

12,764 < u <15,236
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2.5. Uéc lwong thong ké

Khoang tin cay- Bai tap

1. Piém trung binh mén toan ctia 100 thi sinh dy thi vao PHBK 1a 6 véi
d6 1éch mau diéu chinh 1a 2,5. Hay udc luong diém trung binh mon
toan cua toan thé thi sinh vd1 do tin cay 95%.

2. Tubi tho cua 1 loai bong den duoc biét theo quy luat chuan vé6i do
léch chuan 100 gid. Chon ngau nhién 100 bong dé thir nghiém, thay
mdi bong tuoi tho trung binh 1a 1000 gid. Hay uéc luong tudi tho
trung binh cuia bong dén xi nghi€p A san xuat voi do tin cay 95%.

3. Diéu tra ning suat laa trén dién tich 100ha & mot ving ta cd bang so
l1éu sau:

Ning suat (tan) 21 24 25 26 28 32 34

Dién tich (ha) 10 20 30 15 10 10 5
Hiy udc lugng ning suat lua trung binh ciia ving d6 voi do tin cay
95%.
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2.6. Kiém dinh gia thiét thong ké

Nguyén ly co ban

= Gia thuyét thong ké 12 mot gia sir hay mét phat biéu c6 thé ding, ¢o
the sai l1€n quan dén tham so, luat phan pho1 hay tinh chat cua bién
ngau nhién. Khi thyuc hién kiém dinh, ngudi ta thiét 1ap cip gia thiét
thong ké, Gia thuyet khong va gia thuyet ngworce lai (gia thiét doi).
Gid thuyét khéng: la sw gid sit ma ching ta muon kiém dinh
thwong duoc ky hieu la H,,
Gid thuyét nguoc lai: Viéc bdc bé gia thuyét khéng sé dan dén
viec chdp nhan gia thuyét nguoc lai. Gia thuyét nguoc lai
thuong dwoc ky hieu la H,.

Vidu:
Hy,:p=0.)5
H,:u=05
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2.6. Kiém dinh gia thiét thong ké

Nguyén ly co ban

= Tat ca cac g14 tr1 co thé cé cua cac dai luong théng ke trong kiém
dinh c6 thé chia lam 2 mién: mién bac bé va mién chap nhan.
Gia tri chia d6i hai mién duoc go1 la gi1a tr1 gio1 han (Critical
value)
Mién bdc bé la mién chira cdc gid tri lam cho gid thuyét Ho bi bdc bo.
Mién chdp nhén la mién chira cdc gid tri gitp cho gid thuyét Ho khéng bi
bdc bo.
= Gia thiét khong va gia thiét doi co thé 1a gia thiét don hay gia
thiét kép. Mot gia thiét duoc goi la don néu nd dua ra 1 gia tri cu
thé cho tham s6 (vi du H,:4=0.5). Mot gia thiét duoc goi 1a kép
néu né dwa ra mot khoang gia tri ctia phan bo xéac suat (vi du H,;
£>0.5). Lién quan dén van dé nay nguoi ta c6 kiém dinh hai
phia va kiém dinh mot phia.
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2.6. Kiém dinh gia thiét thong ké

Nguyén ly co ban

= Viéc kiém dinh duogc thuc hién theo cac budc nhu sau:
B1: Lap 1 mau ngau nhién (X1, X2, X3, ..., Xn) cho bnn X.

B2: Tim mot ham G = f((X1, X2, X3 , Xn, Z), sao cho luat
phan bo cua ham G da biet. (Z 1a thong SO l1en quan dén gia thict
can kiém dinh).

B3: Tim mot mién Wa sao cho xac suat dé gia tri cuia ham G roi
vao mién nay ding bang o voi 0<o<1 va dua bé dé sao cho trong
mot phép thir rat kho c6 thé thu duge gia tri ham G roi vao mién
Wa.
B4: Lay mot mau cu the (X1, X2, X3, ..., Xn) tinh gid tri cia ham
G cho mau nay: g, = G, (X1, X2, X3, ..., Xn)

Khi d6 c6 cac trudong hop:

e THI: g, thuéc Wa => bdc bé gid thiét H, ¢ mirc y nghia o

« TH2: g, khong thuoc Wa => khong co co so bac bo gia thiet H,

(chdp nhan).
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2.6. Kiém dinh gia thiét thong ké

Nguyén 1y co ban

= Mién bac bo va mién chap nhan H,

Hy: 1>3.5 @ < Gidti
H;: pp<3.5 (o1 han
Mién béc bé 0
Mién chap nhan
Hy <35 i /a
H;:u>35
! .

H;:u#3.5
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2.6. Kiém dinh gia thiét thong ké

Cac kiém dinh thong dung

= Kiém dinh 1 phia cho trung binh ctia tong thé
Gia dinh:
o Téng thé c6 phdn phoi chudn.
o Gid thiét khéng la < hodc >
o Phuwong sai dd biét (o> dd biét)
Thong ké kiém dinh: sir dung phan phdi Z

_X-u

_(T/\/;

/Z
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2.6. Kiém dinh gia thiét thong ké

Céc kiém dinh thong dung

= Kiém dinh 1 phia cho trung binh ctia tong thé

Hy: p 2y Hy: p =<,
Hy: p<py Hy: p> p,
Bac bo H, Bac bo H,
|

>

[ ' o 0
Mién bac bd Mién chap nhan
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2.6. Kiém dinh gia thiét thong ké

Cac kiém dinh thong dung

= Kiém dinh 1 phia cho trung binh cta tong thé: Vi du

Pé kiém tra xem trong luong
trung binh cua hop ngil coc co
nhiéu hon 368 grams hay
khong? Nguoi ta lay mau 25
hop va thay rang trong luong
trung binh bang 372.5. Cong ty
x4c dinh d¢ léch chuan cho
phép la 6 = 15 grams. Hay thuc
hién kiém dinh v6i o0 = 0.05
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2.6. Kiém dinh gia thiét thong ké

Cac kiém dinh thong dung

H, : 1 <368

Mién bac bo

Mién chap nhan

Z:ﬂzl,so

ar

Két luan?

|
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2.6. Kiém dinh gia thiét thong ké

Cac kiém dinh thong dung

= Kiém dinh 2 phia cho trung binh cta tong thé: Vi du

Pé kiém tra xem trong luong
trung binh cua hop ngil coc co
bang 368 grams hay khong?
Nguoi ta lay mau 25 hop va
thay rang trong luong trung
binh bang 372.5. Cong ty xac
dinh d6 1éch chuan cho phép la
c = 15 grams. Hay thuc hién
kiém dinh véi o = 0.05
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2.6. Kiém dinh gia thiét thong ké

Cac kiém dinh thong dung

Reject (9) Reject
i iy =368 | 372.5
Z:X—,u:372.5—368:1.50 7 7 >
7[ %— 196 O [1.96 ,
n 25 i Két luan?
z ¢ 1.50
|
|

H :u#368
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2.6. Kiém dinh gia thiét thong ké

Cac kiém dinh thong dung

= Trudng hop kiém dinh cho trung binh ctia tong thé khi chua biét
phuong sai (hay d6 1éch chuan), ta s& st dung thong ké T.

= Viéc kiém dinh cho phuong sai cta tong thé ta s& sir dung thong
ké y? va thyc hién tuong tu.
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Chwong 3

PHAN TICH HOI QUI

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy
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Noi dung

3.1. Khai niém phan tich hoi qui
3.2. M6 hinh héi qui don bién
3.3. M6 hinh hoi qui da bién
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3.1. Khai niém phan tich hoi qui

Khai niém phan tich héi qui

= Phan tich hoi quy la tim quan h¢ phu thudc ctia mot bién, duoc
go1 la bién phu thudc vao mot hoac nhiéu bién khac, duoc goi la
bién ddc 1ap nham muc dich udc luong hoac tién doan gia tr1 ky
vong cua bién phu thudc khi biét trude 214 tr1 cua bién ddc 1ap.

= Vidu: Khi ching ta cé gdng gidi thich chi tiéu diing ciia moi
nguoi, ching ta cé thé sir dung cdac bién gidi thich la thu nhdp va
do tuéi. Bé dur dodn khd nang mot hoc sinh Cuoi cd’p trung hoc
phé théng vao dai hoc, ching ta ¢ thé xem xét dén diém cdc bai
kiém tra, trinh dé gido duc cua cha me cung nhuw thu nhdp cua
gia dinh anh ta
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3.1. Khai niém phan tich hoi qui

Ho1 qui tong thé va héi qui mau

= Ham hoi quy tong thé (PRF):
E(Y/X=X) =B, + B,X
Doi véi mot quan sat cu thé thi gia tri bién phu thudc 1éch khoi ky
vong toan, vay:
Y =B+ BX
Trong do:
B, va f,la cdac tham sé ciia mé hinh
e ui la Sai s ciia hoi quy hay con dwoc goi la nhiéu ngdu nhién. Nhiéu
ngdu nhién hinh thanh co thé do: Bo sot bién gidi thich, Sai so khi do
lwong bien phu thuoc, Cdc tac dong khong tién doan dwoc hay Dang
ham hoi quy khong phu hop.
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3.1. Khai niém phan tich hoi qui

Ho1 qui tong thé va héi qui mau

= Ham hoi quy mau (SRF):
Trong thuc té hiém khi ching c6 so liéu cua tong thé ma chi
c6 s6 liéu mau. Ching ta phai str dung dit liéu mau dé uéc
lwong ham hoi quy tong thé.

Ham hoi quy mau dugc biéu dién:
Yi — B1 + BzX i

Trong do:
* Y la woc lwong cia gid tri trung binh ciia Y doi véi bién X da biét
o« B la wéc lwong ciia b,

* > la wéc luong cua B,
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3.1. Khai niém phan tich hoi qui

Mot sO dang ham co ban trong phan tich hoi qui

= Dang Ham Tuyén tinh :

Dang ham nay c6 phuong trinh: Uu diém cta dang ham tuyén tinh
Y. =B, tB,X. tu 1a tinh don gian cua nd. Mdi lan
X tang thém mot don vi thi Y tang
- thém B, don vi. Nhuoc diém cua
dang ham tuyén tinh ciing chinh
la tinh don gian cta nd, bat cir luc
nao tac dong cua X phu thuoc vao
cac gia tri cua X hoac Y, thi dang
ham tuyén tinh khong thé 13 dang
e ham phu hop.
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3.1. Khai niém phan tich hoi qui

Mot so dang ham co ban trong phan tich hoi qui

* Dang Ham Bac hai .

Dang ham nay c6 phuong trinh:
Y =By +BXi + BiXi Ty

Khi X tang thém mot don vi thi
Y tang thém 3, + 2B, X, don vi.
Néu B; > 0, thi khi X tang Ién,
tac dong bo sung clia X dén Y
cling tang I€n; néu B3<O thi khi
X tang lén, tac dong bo sung
ciia Xdén Y glam Xuong Néu
ban c6 dudng biéu dién chi phi
thi chi phi bién (tirc 1a s6 don vi
ma C tang Ién khi Q tang 1én
thém mot don vi) sé la MC=}3,
+26,Q
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3.1. Khai niém phan tich hoi qui

Mot so dang ham co ban trong phan tich hoi qui

* Dang Ham Logarit ey
Dang ham nay c6 phuong trinh:
InY; =B, + B,InX; +u;

Giai thich dang ham nay 1 néu
X thay doi 1% thi Y s& thay doi :
B,%; day la tinh chat dac biét LoaC®
cua quan h¢ logarit. 7y |

Ham Cobb-Douglas c6 dang: \

Y =, KB LB3eu \

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 88




3.1. Khai niém phan tich hoi qui

Mot so dang ham co ban trong phan tich hoi qui

* Dang Ham ban-logarit (Semilog):
Dang ham nay co phuong trinh:  Dang ham nay c6 phuong trinh:
Y; =By + PolnX; + InY; =P, + B,X; +y

Néu X ting thém 1 donvithi Y  Khi X ting 1%, thi Y ting
ting thém [B,*100] %. Motso  [B,/100] don vi.

ung dung htru ich cho dang

ham nay. Vi du, quan h¢ gitra

tién lwong va trinh do gido duc.
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3.1. Khai niém phan tich hoi qui

Mot sO dang ham co ban trong phan tich hoi qui

* Dang Ham Nghich dao:

Dang ham nay c6 phuong trinh:_
Y =By + B(1/X5) + u;

Dang ham nghich dao thuong v ,
duoc st dung khi ¥ va X déu
duong va khi duong biéu dién
quan hé gitta chung doc
xuong (B,>0 va p,>0). Trong
truong hop nay, dang ham
tuyén tinh khong dugc tot boi

1

vi dudng biéu dién s& cit truc
toa d6 va Y sé tré nén am doi
vO1 cac gia tr1 X du 1on.
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3.1. Khai niém phan tich hoi qui

Mot s6 dang ham co ban trong phan tich hdi qui

= Tong quit :

Ta ciing c6 thé két hop vai dang ham khac nhau trong mot hoi qui,
vi du:

Y; =By + By(1/X,) + B3ln X5 + B, X, + BsX,* +
néu ta 1am thé, ta thudng phai c6 cac Iy do thoa dang dé nghi rang

hinh dang cua quan hé gitra ¥ va X, la khéac véi cac hinh dang cua
quan h¢ gitra Y va X, , va Y va X,.
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3.2. M6 hinh hoi qui don

Phuong phap binh phuong nhé nhat

= DPay la phuong phap dugc dua ra bo1 nha toan hoc Puc Carl
Friedrich Gauss, ky hiéu OLS (ordinary least squares). Tu tudng
ctia phuwong phap nay 1a cuc tiéu tong binh phuong cac phan du.
Y

x}: }C_? x_? X_; X
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3.2. M6 hinh hoi qui don

OLS- Hbi qui don

= Ham hoi quimau: y; = B1 + Bax;

bat L= Z(yi — 7)) = Z(Vi ~ B~ Brxi)?

Ta thay rang cac tham s6 qui mau s& 1a nghiém cua hé thong
phuong trinh sau

A -
—=-22, (yi-f1-Frxi)=0 (I
P Zi:(y b1 — Brxi) (1)
— =2 g i—A—A H=0 (2
7, Zi:X(y b1 — B2xi)

Tu (1) => Z(Yi_,él_,ézxi):(RjZYi_n,él_,BAZZXi =0
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3.2. M6 hinh hoi qui don

OLS- Hbi qui don

= Pit 2 yi=ny QX =nx
Do vay ta c6 thé viét: n)_/—n,él —nﬁzf = 0 hay )_/—,él —,6A’2)7 =0
Te ()=  Xx(;~fi-Frx)=0
i
Do vay: in (yi—y+ ,5’2?—6—,&2?61') =0
i
le-yl-—iz)cﬁﬁz»?in—ﬁsziz=0
i

— 5 =2 4 2
S iy % + By — By 3 5% =0

l
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3.2. M6 hinh hoi qui don

OLS- Hoi qui don

" Suy ra:

ﬁz _ ZXIYI —Il);y Z(Xl X)(yl Y) & ﬁl §—,§2i
ZX —Ib< 2 (% - X)

. ,él : ,32 1a cac udc luong cla B, va 4, duoc tinh bang phuong
phap binh phuong nho nhat- duoc goi 1a cac udce lugng binh
phuong nho nhat
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3.2. M6 hinh hoi qui don

OLS- Hbi qui don

Cic gia thiét

= Phwong phdp binh phwong nhé nhat (OLS) la phwong phdp rat dang tin cdy
trong viéc wéc lwong cdc tham sé ciia mé hinh, tuy nhién mé hinh wéc lwong
phdi thod mén cdc gia thiét. Khi thod mén cdc gia thiét, wéc lwong binh
phwong nhé nhat (OLS) la wéc liwong tuyén tinh khéng chéch ¢é hiéu qua nhat
trong cdc wéc luong. Vi thé phwong phdp OLS dwa ra Uéc Lwong Khong
chéch Tuyén Tinh Tét Nhit (BLUE). Két qua nay dwoc goi la Dinh Iy
Gauss—Markov, Cdc gia thiét nhw sau.

- Gia thiét

1. E(u)=0 Ky vong ctia cac yéu té ngau nhién U bang 0
2. Var (u,) = & Phuong sai bang nhau véi moi u,

3. Cov (u;u,)=0 Khong co sy tuong quan gitra cac u;,

4. Cov (u,,x,)=0 U va X khong twong quan véi nhau

5. u; Phan phoi chuan
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3.2. M6 hinh hoi qui don

OLS- Hbi qui don

Phuong sai bang nhau

T(v]x)

|

E(yix) = 6, + fx

X1 X2
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3.2. M6 hinh hoi qui don

OLS- Hbi qui don

Phuong sai khong bang nhau

| Tv]x)

T

E(ylx) =0, + b
®
X; X, X3 X
Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy 98



3.2. M6 hinh hoi qui don

Do chinh xac cua SRF

* Tu cong thirc xac dinh cac tham s6 cuia mau, ta dé dang tinh

duogc: A o2 . o
Var(f) = 5 se ()=
2.0 =) \/Z(xi—?_c)2
2 2
V() ——= ot se(f= —= o
n).,(x; —x) n).,(x; —x)
Trong do: o Var(ui)
Trong cac cong thirc trén, o2 chua biét, 62 duoc 2 Z ef
ude luong bang udce lugng khong chéch cia no 1a: © = n—"2

N6 chinh 1a @ 1éch chuan cua cac gia tri Y quanh duong hoi qui mau
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3.2. M6 hinh hoi qui don

Do phu hgp cua mo hinh

= Pé co thé biét mo hinh giai thich dugc nhu thé nao hay bao nhiéu
% bién dong ctia bién phu thudc, nguoi ta str dung R2

_ESS RSS_ D (5-9) Dl

TS TS (-9 (-9
ESS_ _RSS

188 7SS

R* =

Trong do:
TSS la tong binh phwong ciia tat cd cdc sai léch gitta cdc gid tri quan sdt
Y. va gid tri trung binh.

ESS: la tong binh phwong ciia tat cd cdc sai léch gzwa cdc gid tri ciia bién
phu thuéc Y nhén dwoc tir ham hoi quz mdu va gid tri trung binh cua
ching. Phan nay do do chinh xdc ciia ham hoi qui

RSS: la tong binh phwong cia tat cd cac sai lech gitka cac gia tri quan sat
Y va cdc gid tri nhdn dwoc tir ham hoi qui.
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3.2. M6 hinh hoi qui don

Do phu hgp cua mo hinh

= Tiso giita tong bién thién dugc giai thich boi m6 hinh cho tong
binh phuong can duoc giai thich duoc goi 1a hé s6 xac dinh, hay
la tri thong ké “good of fit”. Tur dinh nghia R* chung ta thay R2
do ty I¢ hay sO %, cua toan bo sai léch Y véi gia tri trung binh
duoc giai thich bang mo hinh. Khi d6 nguoi ta sir dung R2 dé do
su phu hop ctia ham hoi qui; 0 <R? <1
R? cao nghia la mo hinh wéc lwong dwoc gidi thich dwoc mot mire
do cao bién dong cua bién phu thuoc.
Néu R? bang 0. Nghia la mé hinh khéng diwa ra thong tin ndo vé
bién phu thuoc va du doan t6t nhat vé gid tri cua bién phu thuoc la
gid tri trung binh ciia né. Cdc bién "gidi thich" thuc sw khéng dua
ra dwoc mot giai thich nao.
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3.2. M6 hinh hoi qui don

Udc lugng khoang tin cay cua cac P

= Vi cac gia thiét da cho & phan trudc (OLS)- u. cO phan bo
N(0,6%). Néu thoa man thi nguoi ta suy ra:

B]’ ZN(B]-,VCZI”B]-)
Bj_E(Bj) :ﬁj_B]‘

¥ T — _ _
Se(B;) Se(B;)

~T(n-2

" V&1d0 tin cay 1-a, ta co uac lwong 2 phia nhu sau:
Bi— b
P(-tg/2(n-2)< —— Sty =-2) =l-a
Se ()

i~ ty )2 (n-2)Se(B)) fi+tya(n-2)Se(f) |
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3.2. M6 hinh hoi qui don

Udc lugng khoang tin cay cua céac P

= Udc luong 2 phia:

f(x)
A

2.5% 93%
khéng bac bé

2.5%

vung bac bé vung bac bé
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3.2. M6 hinh hoi qui don

Kiém dinh cho cac B,

= (o6 thé dua ra gia thiét nao d6 doi vai B;, chang han B, =B
Néu gia thiét nay dtng thi:

T = & i 12
Se(f;)
Loai gia thiét Gia thiét H, Gia thiét d6i H, Mién bac bo
Hai phia B = Bj* b, # Bj* [t]>t,, (n-2)
Phia phai B, <B’ B> B t >t (n-2)
Phia trai B, =B B, <B t <-t, (n-2)
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3.2. M6 hinh hoi qui don

Kiém dinh cho céc B;

= Su dung p-value:

1/2 —
~| p-value
=.0031
s al2= -
025
T=-274

"Ta/z =-1.96

Ty =1.96
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3.2. M6 hinh hoi qui don

Két qua hoi qui trén Excel

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.9901
R Square 0.9802
Adjusted R Square 0.9798
Standard Error 2.5471
Observations 51
ANOVA
df SS MS F Significance F
Regression 1 15750.3157 15750.3157 2427.7095 0.0000
Residual 49 317.8986 6.4877
Total 50 16068.2143

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 0.1765 0.4675 0.3775 0.7074 -0.7630 1.1160
income 0.1417 0.0029 49.2718 0.0000 0.1359 0.1474

= [Intercept: Tung do goc
= Coefficients : Hé s6 hoi quy
= Standard Error : Sai s6 chudn ciia wéc luong hé sO
= ¢ Stat : Tri thong ké t(n-2)
*  P-value : Gia tri p
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3.2. M6 hinh hoi qui don

Két qua hoi qui trén Eviews

Dependent Variable: WAGE
Method: Least Squares

Included observations: 49

Variable Coefficient Std. Error t-Statistic Prob.
C 1120.247 241.4885 4.638923 0.0000
EDUC 112.4522 36.29650 3.098154 0.0033
R-squared 0.169590 Mean dependent var 1820.204
Adjusted R-squared 0.151922 S.D. dependent var 648.2687
S.E. of regression 596.9982 Akaike info criterion 15.66167
Sum squared resid 16751120 Schwarz criterion 15.73888
Log likelihood -381.7108 F-statistic 9.598561
Durbin-Watson stat 1.582769 Prob(F-statistic) 0.003283
C : Tung dé goc; Coefficient : Hé s6 hoi quy
Std. Error : Sai sO cﬁucfn cua woc lwong hé sO
t — Statistic : Tri thong ké t(n-k)
Prob: Gia tri p. Bac bo H,, khi /t-Statistic/ > ¢, hoac Prob < c.
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3.2. M6 hinh hoi qui don

Du bao

= Du bao gia tr1 trung binh cua bién phu thudc:
Gia sur ta biét rﬁng bién ddc 1ap x va mot gia tri x, nao do ma ta
can dua ra cac két luan vé g1a tri trung binh cua bién phu thudc y,
thi ta co:
E(YIXO) E(B; + BXot ug) =P, + Bzxo
Khi d6 duong hoi qui mau cho udc luong diém E(ylx,):
Y0 = B + Baxg
¥, la uoc lugng khong chéch c6 phuong sai nho nhat cta E(ylx,), tuy
nhién ¥y, van khéc gi4 tri thuc cua no.
¥, c6 phan bo chuan véi ky vong B, + B,x, nén

7. Yo~ (4 jrﬁzxo) T(-2)
Se(yo)
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3.2. M6 hinh hoi qui don

Du bao

= Du bao gia tri trung binh cta bién phu thudc:
Khoang tin cdy 1-a cua E(y|x,):
P(B + Baxg —tg/2(n=2)Se(yg) < B + Baxg
<P+ Porxg +ig/a(n—2)Se(yg)) =1-«a
Y0 —tg/2(n—=2)Se(39) <E(y|x0) <30 +tg/2(n—2)Se(¥o)

Trong do:
Y
Var(ﬁo)zﬁz{l"' (o X)_2:|
n Z(xi_‘x)
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3.2. M6 hinh hoi qui don

Bai tap

= Bang sau day cho quan sat theo thoi gian vé doanh thu ban hang hang nim ciia mot
cong ty (ky hiéu 1a Y) va chi phi Marketing hang nam (ky hi¢u la X) tinh theo gia c6
dinh nam 1990 (don vi: ty dong) trong thoi ky tir 1990-2001.

Y

60.02

86.68

85.66

71.62

88.74

141.27

136.02

132.73

145.48

175.58

158.02

169.81

X

13.44

22.54

18.36

16.8

23.26

40.72

32.75

31.48

37.81

45.29

4091

46.9

= Tu bang trén tinh dugc:
D X, =370.26; > Y, =1451.63; Y (X;—X)’ =1500.36
> X7 =1292473; D (Y, -Y)*=17729.63; > (X;—X)(Y,-Y)=5077.23

S (Y, -¥) =548.22
Udc lwong mé hinh Yi = f, + BX. + u,
Véi hé so tin cdy la 95% hdy tim khodng tin cdy ciia cdc hé sé hoi qui.
Voi mikc y nghia 5% hay lgiém dinh gia thiét B, =0. Tu két qud nhan dwoc hay
néu y nghia vé mat kinh té cua két luan.
Hay tinh va gidi thich y nghia cua R’
Hay dw bdo doanh thu ban hang trung binh néu chi phi Marketing la 50 ty dong.
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3.3. M6 hinh hoi qui da bien (HQ bdi)

G161 thi¢u mo hinh hoi qui da bién

* Chuang ta da nghién cuu mo hiph hoi qui don. Trong ly thuy,ét
cling nhu trong thuc té, ¢ nhiéu truong hop ma bién kinh té cho
khong thé giai thich bang cac mo hinh hodi qui don nhu vay.

Vi du:
Lwong cau phu thuéc vgio gid, thu nhdp, gid cac hang hoa khac
v.v. Nho lai ly thuyét vé hanh vi nguoi tieu dung.
OD = f(P, I, Ps, Pc,Market size, T (thi hiéu))
Gja’z nha ¢ phu thuéc vao dién tich nha, s6 phong ngii va sé phong
tam ...
Chi tiéu cua ho gia dinh vé thuec phcfm phu thuoc vao qui mo ho
gia dinh, thu nhap, vi tridia ly . . .
Ty 1é tir vong tré em ciia quoc gia phu thudc vao thu nhdp binh

quan dau nguoi, trinh do gido duc . .
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3.3. M6 hinh hoi qui da bien (HQ bdi)

Gi6i thiéu mo hinh hoi qui da bién

= Khi chung ta co6 tap hop dir 1i¢u vé mét bién kinh té nao dé (bién
nay duoc goi 1a bién phu thudc) va cac nhan t6 anh hudng dén
nd (cac nhan to anh hudng nay duoc goi 1 cac bién giai thich)
thi viéc xét dén cac anh hudng riéng biét (hodc dong thoi) cia
nhiéu nhan t6 dén mot bién kinh té c6 thé duoc giai thich bang
m6 hinh hoi qui boi.
= Ham hoi qui boi tong thé co dang

=B+ Bx, tBsxs +. .. Px T u PRF

Trong do:

B,: lahé s6 tu do (he¢ sO chan)

B;: 1a hé s0 hoi qui riéng

u: sai sO ngau nhién
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3.3. M6 hinh hoi qui da bien (HQ bdi)

Gia thiét cuia m6 hinh hoi qui da bién

= (Céc gia thiét OLS cho mé hinh héi qui tuyén tinh don duoc giai thich
trong mo hinh hoi qui boi:

1.E(u;)=0 Ky vong ctia cac yéu té ngau nhién U, bang 0
2. Var (u)) = o Phuong sai bang nhau véi moi u,
3. Cov (u,u,)=0 Khong co sy twong quan gitra cac u,

4. Cov (u;,x;)=0 U va X khong tuong quan v6i nhau
5.u, Phan phdi chuan

Gia thiét bo sung cho mo hinh héi qui boi:
6. Gitra cac x,, X3, ..X, khong c6 quan h¢ tuyén tinh. Néu x,, X, . X CO
quan hé tuyén tinh thi ngudi ta néi rang cé hién tuong da cong tuyén.

Hay khong ton tai A, = 0: &, X,; + AyXy; + AgXy, oot A X = 0
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3.3. M6 hinh hoi qui da bien (HQ bdi)

Uéc lugng cac tham so ctia mo hinh hoi qui da bién

= Trong thuc té ching ta thuong chi c6 dit liéu tir mau. Tir s6 liéu
mau chung ta udc luong ho1 quy tong theé.
= Ham hoi quy mau:

Vi = b1 + Poxoi + P3x3i +...+ PiXig

= Pé udc lugng cac tham s6 ctia mo hinh, chung ta st dung
phuong phap binh phuong nho nhat-OLS (nhu da gidi thi¢u
phan trudce).

= Cac phan du dugc dinh nghia giéng nhu trong mo hinh hoi qui

don: R
Ci=Yi Y
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3.3. M6 hinh héi qui da bién (HQ bdi)

Udc lugng cac tham s6 ctia mo hinh hoi qui da bién

= Chung ta c6 thiét 1ap cac diéu kién bac nhat cho phép tinh toi
thiéu nay nhu sau:

0. 612 A oa . .
Y: =2 (yi = (B + Poxoi + f3X3i +...+ P Xyi)) =0
1
0. ei2 A a . .
B =23 (yi = (B1 + Boxoj + B3X3) + ... PiXi))X2i =0
>
0. el2 A a . .
aﬁ = _22 (yi — (b1 + Brxoi + Pa3x3i +...+ B Xki)Xki =0

= He phuﬁng trmh ma chung ta co dwgc goi la h¢ phuﬁng trinh chuan Chung
ta cé thé gidi k phwong trinh chudn nay dé tim k hé so beta chwa biét.

" S trinh bay don gian n nhat cia loi gidi nay o duoi dang dai s6 ma trdn. Tuy

nhién sw dung phan mém EViews hay cdc phan mém phdn tich dir liéu khdc
chiing ta cé thé tim dé dang cdc hé so hoi qui.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 115



3.3. M6 hinh hoi qui da bien (HQ bdi)

Hé so xac dinh bdi R? va hé so xac dinh boi da hi€u chinh

= Trong md hinh hoi qui hai bién R2 do d6 thich hop ctia ham héi qui.
No chinh 1a ty 1€ cua toan b su bién doi cua bién phu thudc y do bién
giai thich x gay ra. Trong mo hinh hoi qui boi ty 1€ cua toan bd su
khac bi€t cuia bién y do tat ca cac bién X gay ra dugc goi la he sd xac
. c r 1t A \ D2,
dinh bd1, ky hi¢u la R-: Zez

R =1— i
Z(yi_)—/)z

= 0<R2<l1.NéuR? =1, c6 nghia la duong hdi qui giai thich 100% thay
doi cuia y. Néu R? =0, ¢6 nghia 1a mé hinh khong giai thich sy thay
doinao cuay.

= R2Laham khong giam cua so bién giai thich c6 trong mé hinh, do d6
néu tang so bién giai thich ¢6 trong mo hinh thi R? cling ting. Van dé
can dat ra la khi nao can dua thém bién giai thich maé1 vao trong mo
hinh?

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 116



3.3. M6 hinh hoi qui da bien (HQ bdi)

Hé so xac dinh bdi R? va hé so xac dinh boi da hi€u chinh

= P¢ ngin chin tinh trang “cé dua thém bién vao mo hinh” nhu da
néu trén, mot phép do khac vé murc do thich hop dugc str dung
thuong xuyén hon. Phép do nay goi 1la R? hiéu chinh hoac R?
hiéu chinh theo bac tw do (két qua nay ludn dugce in ra khi thyuc
hién hoi qui bang nhitng phan mém chuyén dung). Pé phat trién
phép do nay, trude hét phai nhé 1a R? do ludng ty so gitra
phuong sai cia Y “dugc giai thich” bang mo hinh; mot cach
trong duong, nd bang 1 trir di ty s6 “khdng duoc giai thich” do
phuong sai cua sai s6 Var(u). Ta co thé biéu dién cong thirc tinh
nhu sau:
Var(u)

Var(Y)

R>=1
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3.3. M6 hinh hoi qui da bien (HQ bdi)

Hé so xac dinh bdi R? va hé so xac dinh boi da hi€u chinh

= Chung ta biét r?mg mot uoc lwong khong chéch cua Var (u)
duoc tinh bang RSS/(n — k), va mot uéc luwong khong chéch cua
Var (Y) dugc tinh bang TSS/(n — 1). Thay vao phuong trinh trén
ta co:

7 _1_RSS/(n—k) 1 RSS(n—1)
185 /(n—1) 1SS(n—k)

1 (n—1) (I_Rz)zl_éz(n—l)
(n—k) 1S5S

= Qua thao tac hiéu chinh nay thi chi nhitng bién thuc sy lam ting
kha nang giai thich ciia m6 hinh maé1 xtrng dang dugce dua vao
mo hinh .
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3.3. M6 hinh héi qui da bién (HQ bdi)

Uéc lugng khodng tin cay va kiém dinh cho B,

= Udc lugng 2 phia, ta tim duogc t_, (n-k) thoa man.
B, B,
Se(f,)
= Do vay khoang tin cay la:

B.—t,,(n—k)Se(B,): B, +1,,,(n—k)Se(B,) |

P(~t,,(n—k)<— <tyn(n—k))=1-a

* Chung ta cling co thé kiém dinh g1a thiét B Bj*, Thuc hién
trong tu nhu hoi qui don.
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3.3. M6 hinh hoi qui da bien (HQ bdi)

Kiém dinh y nghia ctia ham hoi qui

= Trong md hinh hoi qui da bién, gia thiét "khong" cho rang mé hinh khong cé
y nghia dugc hiéu 13 tat ca cac hé s6 hoi qui riéng (cac tham so do doc) déu
bang khong. Ung dung kiém dinh Wald (thuong duoc goi 1a kiém dinh F)
dugc tién hanh cu thé nhu sau:

Buéc 1 Gid thuyét khongla  Hy: B,=B;=...= B, =0
Gid thuyét nguoc lai 13 H,: co it nhat mot trong nhing gia tri
khong bang khong.

Buée 2 Trude tién hoi qui Y theo mot sO hang khong doi va X5, X350 X 5
sau d6 tinh tong binh phuong sai so RSS,. Ké dén tinh RSS,. Chiing ta
d3 dinh nghia phan phéi F 1a ty s6 ctia hai bién ngau nhién phan phoi chi
binh phuong doc 1ap. Piéu nay cho ta tri thong keé:

b [RSS, — RSS,, |/(k —m)

' ~F(a,k—m,n—k)
RSS,, /(n—k)
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3.3. M6 hinh hoi qui da bien (HQ bdi)

Kiém dinh y nghia ctia ham hoi qui

ViH,: B,=B; =...= B, = 0, d& dang thay ring tri thong ké kiém
dinh doi voi1 gia thiét nay s€ la:

P [RSS, — RSS, |/(k—m) _ ESS [(k-1)
‘ RSS, /(n—k) RSS /(n—k)

~F(a,k—m,n—k)

Buwde 3 Tur s6 lidu trong bang F tuong tmg voi bac tu do k — I
cho tir s6 va n — k cho mau s6, va voi mitc y nghia cho trude o, ta
cO F*(a, k-1,n-k) sao cho dién tich bén phai cua F* la a.

Buéc 4 Bac bo gid thuyét khéng & muc ¥ nghia a néu Fe > F*.
D6i voi phurong phap gia tri p, tinh gia tri p = P(F > Fc|H,) va
bac bo gid thuyét khéng néu gia tri p nhé hon muc y nghia.
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3.3. M6 hinh hoi qui da bién (HQ boi

Bai tap
SUMMARY OUTPUT
Regression Statistics

Multiple R 0.5676
R Square 0.3222
Adjusted R Square 0.2770
Standard Error 551.2095
Observations 49
ANOVA

df SS MS F Significance F
Regression 3 6499678.255 2166559 7.130784 0.000510121
Residual 45 13672433.7 303831.9
Total 48 20172111.96

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95%

Intercept 632.244 423.379 1.493 0.142 -220.484  1484.972
EDUC 142.510 34.859 4.088 0.000 72.299 212.720
EXPER 43.225 14.304 3.022 0.004 14.417 72.034
AGE -1.913 8.394 -0.228 0.821 -18.819 14.992

Hay gidi thich dau ma anh/chi mong mudn cho cdc hé s6 5 5. B3 B,
Gidi thich ¥ nghia cia cdc hé sé hoi quy.
Hay cho biét mé hinh nhdn héi qui ¢ y nghia véi abang 5% hay khéng
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Chwong 4

PHUONG PHAP DU BAO
PINH LUQNG
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4.1. Gioi thiéu

Khai ni€ém va vai tro cua du bao

= Du bao theo tiéng Hy Lap 1a Prognosis - su tién doan, su thay trudc.

= Du bao la su tién doan c6 can cr khoa hoc, mang tinh chat x4ac suat vé
muc d9, ndi dung, cac mdi quan hé, trang thai, xu hudng phat trién ctia
d6i twong nghién ctru hoac vé cach thirc va thoi han dat duoc cac muc
tiéu nhat dinh di dé ra trong twong lai.

= Tién dodn khoa hoc: day 1a tién doan dua trén viéc phan tich moi quan
hé qua lai gitta cac doi tugng trong khudn kho ctia mot hé thong 1y luan
khoa hoc nhat dinh. N6 dua trén viéc phan tich tinh quy luat phat trién
cta d6i tuong du bao va cac diéu kién ban dau véi tu cach nhu 13 cac
gia thiét. Tién doan khoa hoc 13 két qua cua su két hop gitra nhitng
phan tich dinh tinh va nhitng phan tich dinh lugng cac qua trinh can dy
bao.
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4.1. Gioi thiéu

Kha1 niém va vai tro cua du bao

= Du b4o 1a mot yéu to quan trong cua hau hét cac quyét dinh kinh
doanh va lap ké hoach kinh té.

= Cong tac du bao 1a vo cliing quan trong boi 18 nd cung cap cac
thong tin can thiét nham phat hién va bo tri st dung cac nguodn
luc trong tuong lai mot cach cé can cur thuc té. Vi nhitng thong
tin ma du bao dua ra cho phép cac nha hoach dinh chinh sach co
nhitng quyét dinh vé dau tu, cac quyét dinh vé san xuat, vé tiét
ki€ém va ti€éu dung, cac chinh sach tai chinh, chinh sach kinh té vi
vO.

= Hau nhu moi linh vuc chitc ning ctia doanh nghiép déu sir dung
mot loal du bao nao do, vi du:
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4.1. Gioi thiéu

Khai niém va vai tro cua du bao

= K¢ toan: du bao chi phi va doanh thu trong ké hoach nop thué.

= Phong nhan sy: du bao nhu cau tuyén dung va nhirng thay doi
trong cong so.

* Chuyén gia ta1 chinh: du bao ngan luu.
" (Quan doc san xuat: du bao nhu cau nguyén vat liéu va ton kho.

= Giam doc marketing: Dy bao doanh s6 dé thiét 1ap ngan sach cho
quang cao.
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4.1. Gioi thiéu

Qui trinh du bao

Budc 1. Xac dinh muc dich

Budc 2. Xac dinh khoang thot gian du bao
Budc 3. Chon phuong phap du bao

Budc 4. Thu thap va phan tich dit 1i¢u
Buéc 5. Tién hanh du bao

Buéc 6. Kiém chimg két qua va rat kinh nghiém
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4.1. Giéi thiéu

Cac phuong phap du bao

PHUONG PHAP
DU BAO

PHUONG PHAP PHUONG PHAP
PINH TINH PINH LUQNG

Cac mo hinh

Cac mo hinh chudi
thoi gian

nhan qua
!
-LAy y kién ciia ban linh dao -Hdi quy
-Lay y kién cia by phan ban hang -Phan tich twong quan

-Phwong phap ldy y Kién cia nguwdi

tiéu dung
-Phwong phap chuyén gia

Cac phuwong phap du bao
Phwong phap dinh Iwong trong quan ly- TS. Pham Canh Huy

-Binh quan don giin

-Binh quan di dong

-San bang s6 mii

-Chubi thoi gian

-Phwong phap Box- Jenkins
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4.1. Gi&i thiéu

Du bao dinh luong

= (Cac phuong phap du bao dinh lugng dua vao céq s6 liél{ théng
ke va thong qua cac cong thirc toan hoc dugc thi€t 1ap dé du bao
cho tuong lai. Khi du bao, néu khong xét dén cac nhan td anh
hudng khac f:() thé dung cac phuong phap du’,béo the(? day so ‘
thoi gian. Néu can anh huéng cua cac nhan td6 khac dén nhu cau
c6 thé dung cac mo hinh nhan qua (hoi quy, tuong quan).
= Uu diém cua du bao dinh lugng:
Két qua du bao hoan toan khach quan
Co6 phuong phap do ludng do chinh xdc du bao
[t ton thoi gian dé tim ra két qua du bao
C6 thé du bao diém hay du bao khoang
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4.1. Gioi thiéu

Nguon dit liéu

= Tuy vao phuong phap du bao dugc chon:

Mot sb phuong phap chi can chudi sb liéu s& duoc du bao: nhu du
bao tho, phan tich, san mii, ARIMA

Cac phuong phap hoi qui yéu cau phai c6 so liéu cho mdi bién sir
dung trong mo hinh

= SO li€u nod1 b cua to chuc

= SO liéu bén ngoai td chirc
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Khai quét

* (Cac hién tuong kinh té - xa hoi ludn ludn bién dong qua thoi
gian. D& nghién ctru sy bién dong nay ngudi ta dung phuong
phéap chudi thoi gian (ddy so6 thoi gian). Chudi thoi gian la day
cdce tri s6 ciia mot chi tiéu ndo dé dwoc Sép xé’p theo thu tu thoi
gian.

* Phuong phap du: bao theo diy s6 thoi gian du’(rc xay du:ng trén
mot gia thiét vé su ton tai va luu lai cac nhan t6 quyét dinh dai
luong du bao tir qua khir dén twong lai. Trong phuong phap nay
da1 luong can du bao duoc xac dinh trén co s& phan tich chudi
cac s liéu thong ké dugc trong qué kh .

= (vd.: s6 liéu vé nhu cau san phém, doanh thu, lg1 nhuan, chi phi,
ning suat hay chi so tiéu dung...).

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 131



4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Khai quat

= Mot so6 tinh chat ctia chudi thoi gian
Tinh xu hudng (trend);
Tinh thoi vu (seasonality);
Tinh chu ky (cycles);

Nhiing bién dong ngau nhién (random variation).
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Khai quat

= Mot s6 tinh chat ctia chudi thoi gian

v
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phap du bao gian don

Phu:o’ng phap trung binh gian don l1a phuwong phap du bao trén co
SO lay trung binh cua cac dir li€u da qua, trong do cac gia tri cua
cac giai doan trudc déu co trong s6 nhu nhau.

No1 dung:
Du bao gia tri ¢ ky tiép theo (t) s& bang chinh gia tri ctia ky trudc
do (t-1).
Cong thie: F,= D, (4-1)
o Trong do:
* F - muc dy bao o ky t;
* D, ,—gia tri thuc té cuia ky t-1
Uu diém: Pon gian, c6 thé ing dung hiéu qua trong trudng hop chudi
cO xu hudng rd rang.
Nhuoc diém: Mirc do chinh xac cta du bao thép.
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phap trung binh gian don

Cong thirc:

F,==—, (4-2)
= Trong do:
F.—1a gia tr1 du bao cho giai doan t;
D. la gia tri thuc t€ cua giai doan i;
n — sb giai doan thuc té dung dé quan sat (n=t-1).
= Uudiém:
Chinh xac hon phuong phéap gian don
Phu hop véi nhitng dong yéu cau déu cé xu hudng 6n dinh.

Nhuoc diém:
Phai luu trit mot sb luong dit liéu kha 1on.
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phap trung binh gian don

" Vidu l: Hay du bao nhu cau thang t&1 dua trén murc ban hang

thuc té ctia cac thang trude:

Thang Mikc ban thue té (Dt) Dw bao (Ft)
1 100 --
2 110 F2=D2=100
3 120 F3=(D1+D2)/2=105
4 115 F4=110
5 F5=?
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phap trung binh dong (TB truot)

= Trong trudong hop khi c¢6 su bién dong, trong d6 thoi gian gan nhat co
anh hudng nhiéu nhat dén két qua du bao, thoi gian cang xa thi anh
hudng cang nho ta dung phuong phap trung binh dong s€ thich hop
hon.

= Du bao cho giai doan tiép theo dua trén co s& két qua trung binh cua
cac ky trude d6 thay doi (truot) trong mot gidi han thoi gian nhat dinh.

Zn: D, (4-3)
— _i=1

n

= (Cong thurec:

F

4
= Trong do:

F.—1a gia tr1 du bao cho giai doan t;

D.. la gia tri thyc té clia giai doan t-1;

n— so giai doan quan sat.
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phap trung binh dong (TB truot)

= Uu diém: Cho d6 chinh xac twong d6i, Rut ngan so6 liéu luu trit

= Nhuoc diém: Khong qho thay duoc mdi twong quan trong cac dai
leong cua dong yéu cau.

= Vidu 2: Du bao nhu cau cho cac thang tdi bang phuong phap
trung binh dong, vo1 n=3.

Thang Mikc ban thue té (Dt) Du bao (Ft)
1 070 I
2 U L
3 b v 4
4 115 F4=(120 + 110 +100)/3
5 125 F5=(115 + 120 + 110)/3
6 F6=?
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phap trung binh dong c6 trong so

= La phuong phép trung binh dong c6 tinh dén anh hudng cia ting giai
doan khac nhau dén bién du bao thong qua str dung trong s

E — Z Dt—i L (4-4)
i=1

Dt-1— la gia tri thuc ¢ giai doan t-i

= (COng thirc:
* Trong do:

a,; — 13 trong s6 ctia giai doan t-i v6i Y o, = 1 va 0<a,_<I.
= Uu diém: Chp két qua sat voi thuc té hon so véi pp tbd gian don vi ¢6
st dung h¢ so.
= Nhuoc diém:
o Dir bdo khéng bat kip xu huéng thay doi ciia bién,

» Doi hoi ghi chép so liéu chinh xac va du lon.
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phép san bang ham s6 mii

= Nhim khic phuc nhugce diém ciia phuong phap trude, pp san
bang mii cho rang du bao md1 bang du bdo cua giai doan trudce
do cong voi ti 1€ chénh 1€ch gifra gia tri thuc va du bdo cua giai
doan do qua, c¢6 diéu chinh cho phu hop.

= (Cong thurc:

Fo=F_+ a(Dt—l - E—l) =ab, |+ (l — a)E—l (4-5)

t
* Trong do:
F,— Dy bdo nhu cau giai doan t
F,,- Du bdo nhu cau giai doan t-1

D, ,— Nhu cau thuc cua giai dogn t-1
o- H¢ so san bang mii

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 140



4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phép san bang ham s6 mii

= Vi sao lai goi 12 pp san bang ham s6 mii?. Ta thay rang:

F=aDb, +(1 Ol)E 1

< F=aD,, +(1-a)aD,, +(1-a)F_,]

S F=aD,_ +al- a)Dt_2 +a(l-a) D +ao(l-af D, +--
Nhan xét:

Anh huong cua cdc so liéu trong qud khiwr doi voi két qua dy bao co gid tri
giam dan voi mot trong s6 nhw nhau la (1-0) -> o - dwoc goi la hé so san
bang ham so mii.
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phép san bang ham s6 mii

= Chon a nhu thé nao?:
Chi 6 a t}lé hién do nhay cam cf}a sai s6 du bdo, nén phu
thugc nhi€u vao loai hinh san pham va kinh nghi€ém cua nguoti
khao sat;
0< a <1, nguoi ta thuong chon a [0.05-0.5];
B,é cO o phu h()]? phai df{ng phuong phap thir nghiém va chon
ket qua co sa1 s6 nho nhat.
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phép san bang ham s6 mii

= Vi du: Du béo vdéi s6 liéu trong Vi du 2

Thang Nhu cau
i thuc té (Dt)

Nhu cau dw bao (Ft)

o=0.10 o = 0.40
Feo: Sai s0 Feo4 Sai s0
1 100 - -
2 110
3 120
4 115
5 125
6
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4.2. Dw bao dwa trén dir liéu chuoi th&i gian

Phuong phép san bang ham s6 mii

= Vi du: Du béo vdéi s6 liéu trong Vi du 2

Thang | Nhu cau Nhu cau dw bao (Ft)
i | thwete (DY a=0.10 o= 0.40
Feo: Sai s0 Feo4 Sai s0

1 100 - - . .
2 110 100 10 100 10
3 120 101 19 104 16
4 115 102.9 12.1 110.4 4.6
5 125 104.11 20.89 112.24 12.76
6 106.20 117.34
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4.3. Dw bao bang phwong phap dw bao nhan qua

Khai niém

= La phuong phap du bao dua trén viéc xac dinh moi quan h¢ gitra
cac dai lugng (bién), roi dua vao d6 dé dua ra du bao.

" Vi du: Doanh thu & chi phi; quang cdo & 1¢g1 nhuan; gia ca &
tién luong.

= Ta sé tim hiéu hai phuong phap co ban: hoi qui tuyén tinh va
phdn tich twong quan.
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4.3. Dw bao bang phwong phap dw bao nhan qua

Phan tich twong quan

= Phan tich twong quan danh gia moi quan hé giita 2 nhan to. Gia
tri cudi cung (hé s6 twong quan) chi ra liéu cé su thay doi cia
nhan t6 nay s& dan dén thay doi trong nhan t6 kia hay khong.

= Mot hé so twong quan thap (vi du: <0.10) chi ra rang moi quan hé
gilra 2 nhan t6 rat yéu hoac khong ton tai. Mot hé sd trong quan
cao ( gan bang +1 ) chi ra rang nhan t6 phu thudc s& thay do6i khi
nhan t6 doc 1ap thay doi.

= Vidu: Phdn tich twong quan khd hitu ich trong viéc ddnh gid moi quan
hé gitia 2 loai chirng khodn. Théng thwong, mot mire gid an toan dan
dat hodc du bdo gid ca cua mot loai chirng khoan khdac. Hay, hé sO
twong quan cia vang doi nghich véi dong dé la. Diéu nay c6 nghia la
mot sw gia tang trong dong dé la thuong bdo triede mot sw giam gid
cua vang.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 146



4.3. Dw bao bang phwong phap dw bao nhan qua

Phan tich twong quan

= Néu c6 s6 liéu vé hai dai luong x, y. Pé danh g1a mirc d§ quan hé
gilra hai dai lvong nay, nguoi ta s dung /é so tuwong quan p,
duoc tinh nhu sau:

2 (X, - X)(¥,-T) cov(X,Y) o,
\/Z(X - X) Z(Y Y)? \/V&r(X)Var(Y) GOy

= Hoic chung ta ciing c6 thé dé dang tinh duoc thong qua cong cu
Correlation trong Excel
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4.3. Dw bao bang phwong phap dw bao nhan qua

Du béo bang m6 hinh hoi qui

= Biéu dién moi quan hé giira hai dai luong théng qua phuong
trinh ho1 qui:
Yi=PB +BXity

= Chung ta st dung phu’,O’ng phap binh phuong nho nhat-OLS dé
udc luong cac tham s6 cua mo hinh.

= Dua vao phuong trinh hoi qui dé dua ra du bao.

= Nhan xét, danh gia vé két qua du bao

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 148



4.3. Dw bao bang phwong phap dw bao nhan qua

Du bao bang m6 hinh hoi qui

= Du bao gia tr1 trung binh cua bién phu thudc:
Gia sur ta biét rﬁng bién ddc 1ap x va mot gia tri x, nao do ma ta
can dua ra cac két luan vé g1a tri trung binh cua bién phu thudc y,
thi ta co:
E(YIXO) E(B; + BXot ug) =P, + Bzxo
Khi d6 duong hoi qui mau cho udc luong diém E(ylx,):
Y0 = B + Baxg
¥, la uoc lugng khong chéch c6 phuong sai nho nhat cta E(ylx,), tuy
nhién ¥y, van khéc gi4 tri thuc cua no.
¥, c6 phan bo chuan véi ky vong B, + B,x, nén

T = Yo (Bi+ Baxo) T(-2)
Se(yo)
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4.3. Dw bao bang phwong phap dw bao nhan qua

Du bao bang m6 hinh hoi qui

= Du bao gia tri trung binh cta bién phu thudc:
Khoang tin cay 1-a cua E(y|x,):

P(B) + Prxg —ty/2(n=2)Se(yo) < B + Baxg
<P+ Baxg +ty2(n—2)Se(yp)) =1-a
Y0 —tg/2(n—=2)Se(39) <E(y|x0) <30 +tg/2(n—2)Se(¥o)

Trong do:

Var(y,) = o’ {— +
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Chwong 5

MO HINH TOAN KINH TE VA
PHUONG PHAP TOI UU
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5.1. Tong quan

Khai niém vé mo hinh kinh té€ va mo hinh toan kinh té

= MO hinh kinh té:
Mo hinh kinh té 1a mo hinh phan anh cac ddi tuong trong linh vuc hoat
dong kinh té.
Pé xay dung mo hinh kinh té, chting ta con can phai thu thap, xtr 1y cac
thong tin vé nhimg két qua nghién ctru lién quan, cac dit liéu da duogc cong
bd va cac kién thirc cua cac nganh khoa hoc khac.
Nguoi ta thuong mo ta va phan tich cac hién tugng, hé théng kinh té — xa
hoi dudi ba nhém mo hinh kinh té sau:
« M6 hinh kinh té vi mé (Micro).
e M6 hinh kinh té vi mé (Macro).
o M6 hinh kinh té phat trién.
Ngay nay, cac mo hinh kinh té dugc dién dat va phan tich bang ngon ngit,
tu duy va cong cu toan hoc, mot khoa hoc chat ch€, chinh xac c6 kha nang
dién ta va phan tich mot cach day du, ban chat, khai quat nhat su van dong
va phat trién cta cac hién tuong, hé thong kinh té - x3 hoi.
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5.1. Tong quan

Khai niém vé mo hinh kinh té€ va mo hinh toan kinh té

= MO hinh toan kinh té:
Mo hinh toan kinh té 1a mo hinh kinh té dugc dién dat bang ngon
ngit toan hoc.
Ban chat cua qua trinh m6 hinh hod mot hién twgng, mot hé théng
kinh té 12 m6 hinh hoa qua trinh van dong ctia nd, nghia 1a xay
dung phuong trinh trang thai cho nd. Pé xay dung mo hinh toan
hoc cua mot hién tuong, mot hé théng kinh té cu thé, ta phai chon
cac bién kinh té cho no, d6 1a cac bién diéu khién, cac bién ngau
nhién (goi chung 13 cac bién vao) va cac bién trang thai, cac bién ra
(két qua san xuat), sau d6 mo ta quan hé gitra cac bién d6 bang
nhiing hé thirc toan hoc.
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5.1. Tong quan

Cau truc cua mo hinh toan kinh té

= Cau tric ciia mo6 hinh toan kinh té thuong gom hai bo phan
chinh: céc bién va cac rang budc nham dién ta chat ché, chinh
xéc, day di hon cac hién tuong va hé thong kinh té dang nghién
ctru, nguoi ta dua thém vao mo hinh phan gia thiét va cha thich
hodc nhan xét.
Cdc bién kinh té ciia mé hinh: Céc bién kinh té 1a cac dai luong
bién thién dic trung cho cac yéu td co ban cta cac hién tugng kinh
té va hé thong kinh té ta can nghién ctru. Cac bién kinh té thay doi
gia tri trong pham vi nhat dinh. Tuy theo muc dich nghién ctru
cling nhu kha nang yé nguodn dit liéu lién quan, bién kinh té trong
mo hinh toan kinh t€ thuong dugc phan ra lam ba loai
o Cdc bién ngoai sinh (Bién gidi thich, bién déc Idp).
e Cdc bién noi sinh (bién duoc gidi thich, bién phu thuoc).

e Cdc tham so (thong so)
Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 154



5.1. Tong quan

Cau truc cua mo hinh toan kinh té

Cac rang bugc cua mo hinh :

Cac rang budc cua mo hinh 1a cac hé thirc toan hoc phan anh mbi
quan h¢ kinh té, quan h¢ hanh vi, quan hé co hoc, quan h¢ k¥
thuat, quan hé d@)ng nhat,... gilra cac yéu t6 kinh té trong hé théng
kinh té hodc hién tuwong kinh té ma ta dong nghién ctru.

Hinh thtrc biéu hién moi quan hé giira cac bién kinh té 1a cac
phuong trinh, bat phuong trinh. Ngoai ra cac quan hé kinh té con
duoc biéu hién bai cac hé thire toan hoc khac. Cac phuong trinh
trong mod hinh goi 1a phuong trinh cau trac. Phuong trinh cau tric
& dang don gian 13 nhirg ham s6 (ham san xuat, ham kinh té), &
dang phirc tap hon 1a nhiing phuong trinh, hé phuong trinh dai so,
vi phan hodc sai phan
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5.1. Tong quan

Xay dyng mo hinh toan kinh té

= Viéc mo hinh hoa toan hoc cac hién tugng hoac mot hé théng
kinh t€ thuong dugc ti€n hanh theo bon budc sau.

Buéc 1: Xay dung mo hinh dinh tinh cho d6i twong kinh té can
nghién ctru, nghia 1 x4c dinh cac yéu to c6 y nghia quan trong
nhat va xac 14p cac qui luat ma cc yéu to kinh té phai tuan theo.
Noi cach khac 1a phat biéu mo hinh bang 101, bang biéu dd cung
cac diéu kién kinh té, k¥ thuat, xa hoi, tu nhién va cac muc tiéu
can dat duoc.

Buéc 2: Xay dung mo hinh toan hoc cho d6i twong kinh té can
nghién ctru, nghia 1a dién ta lai dudi dang ngon ngit toan hoc cho
mo6 hinh dinh tinh, bao gom x4c dinh bién kinh té va cic rang budc
clia cac bién kinh té.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 156



5.1. Tong quan

Xay dyng mo hinh toan kinh té

Buéc 3; Str dung cac cong cu toan hoc dé khao sat va giai quyét
mo hinh toan hoc da xac 1ap ¢ budc 2. Can cr vao mo hinh da xay
dung, Iva chon hodc xay dung phuong phap giai cho phu hop.
Tiép d6 cu thé hoa phuong phap bang cac thuat toan toi uu va thé
nghiém giai bai toan trén may tinh dién tur.

Buéc 4: Dua vao cac so6 liéu thu thap duoc, mo phong trén may
tinh cac tinh hudng trong quéa khtr va hién tai, du doan va kiém
dinh sy pht hop ctia mo hinh doi véi 1y ludn va thuc tién.
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5.1. Tong quan

Str dung mo hinh toan kinh té trong nghién ctru lya chon giai phap toi wu

Sau khi da Xay dung va hi€u chinh mo6 hinh phu hop vo1 hign
trong va qua trinh kinh té, ta o thé sir dung mo hinh dé phan
tich dong thai va hanh vi cua doi tLrO’ng kinh té tur do lua chon
giai phap tot nhat cho qua trinh quan 1y diéu khién kinh té.

" Swudung mo hinh kinh 16 Vi mo (Mlcro)

Ngu:(n ta su dung mo hinh kinh té Vimd dé phan tich cach ung
xur, hanh vi cta cac chu the kinh té khi ho theo dud6i muc dich cua
minh, nhu hanh vi san xuat va hanh vi tiéu dung, phan tich moi
quan he gifta san xuat va tiéu dung, phan tich can bang thi truong.

e Phdn tich hanh vi san xudt.

e Phdn tich tinh huong t6i wu vé mdt kinh té ciia san xudt.
e Phan tich hanh vi tiéu dung.

e Phdn tich quan hé giita cung va cau.

e Phdn tich cin bang thi truong.
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5.1. Tong quan

Str dung mo hinh toan kinh té trong nghién ctru Iyra chon giai phap toi wu

= Sir dung mé hinh kinh té Vi mé (Macro).

M0 hinh kinh té vi mo phan tich méi quan hé giita cac bién so

kinh té tong quat (bién gdp) dic trung cho hoat ddng Vi mé cua

nén kinh té. Trong kinh té thi trudong nguoi ta quan tim dén ba

khu vyc: Thi truong hang ho4 - dich vy, thi trudng tién té va thi

truong lao dong.

e Phdn tich tong cung va téng cau.

 Phan t}'ch Sy tac dong ciia dau tw doi voi tong san pham ciia nén
kinh té quoc dan.

e Phdn tich vai tro ciia nha nuée trong qud trinh diéu tiét kinh té thi
truong.

o Nghién ciru sw tang truéng cia cdc chi tiéu kinh té quan trong.
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5.2. Toan cao cap va mét so6 irng dung

Cuc tr1 cua mot ham so6

= Phép thir dao ham bdc nhat (first derivative test - hay diéu kién
bdc nhat ) dung dé xac dinh cac diém cuec tri ctia mot ham (Xem
hinh bén). dy/dx = y’= f'(x0) = 0 tai diém cuc dai hodc cuc tiéu
va X, g0i 13 cue tri cia ham. Gom 3 budc: (1) tim dao ham, (2)
dat bicu thirc bang 0 va (3) tim gia tri clia x.
=  Pao ham bac 2 c6 duoc tir viée ap dung quy tic vi phan cho dao
ham bac nhat chtr khong phai doi voi ham ban dau. Két qua vi
phan dao ham bac nhat cho ta dao ham bac 2, c6 dang d?y/dx? =
V=1,
* Vidu l:
Gia st y = flx) = 3x%. Thi, dy/dx = f’(x) = 6x.
6x 1a két qua cta dao ham bac nhat. Pao ham bac 2 1a d?y/dx? =

y'=f") =6
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5.2. Toan cao cap va mét so6 irng dung

Cuc tr1 cua mot ham so6

=  PIEM CUC PAI VA CUC TIEU

y = f(x) Local maximum

/

™

Local minimum

Xg Xg x

=  Hamy = f(x) dat cuc dai tai dzem X = x, ndo do néu f’(x,) = 0va 117 (x,) am.
. T wong tu nhuw vay, f(x) dat cuec tiéu tai mot diém X, nao do néu f’ (xo) 0 va f’(x,) duong.

. Néu ca ham bdc nhdt va ham bdc 2 déu bang 0 thi ta chi ¢é mét diém uon chir khong cé gid tri
cuc dai hodc cuc tiéu, tu’c la ° (xg) Ova f (xy) = 0. Mot vi du vé ham khong co diem cuc dai
va cyec tiéu la y = f{x) = x3.
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5.2. Toan cao cap va mét so6 irng dung

Cuc tr1 cua mot ham so6

Vidu 2:

Cong ty cung cap dich vu lau don Peruvian 1a nha phan ph01 chu yéu
chat tay rtra quan trong cho nhiing ngu’0’1 quét don khap mién nam
nudc My. Chat tay rira nay dung dé tao ra 16p bao vé bén ngoai cho
cac ham 1am lanh su6t mua hé c6 d6 4m cao. Peruvian cung cap chat
tay trong nhiing chiéc xe téc, va modi khach hang phai mua it nhat 100-
gallon (1 gallon = 3.78 lit M¥). Gia tién mdi gallon 1a $12. Khach
hang mua khoi luong 16n hon 100 gallon s& dugc chiét khau $0.05
modi gallon. Phan tram chiét khau nay chi ap dung cho nhiing luong
hang 16n hon mtrc toi thiéu; 100 gallon dau tién van c6 gia 1a $12 moi
gallon bat ké tong s6 gallon dugc mua 13 bao nhiéu di nita.

Hay xac dinh lugng ban cho moi khach hang dé dat doanh thu cuc dai,
tinh doanh thu cuc dai trén moi khach hang.
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5.2. Toan cao cap va mét so6 irng dung

Cuc tr1 cua mot ham so6

Vi du 2:

= Giar:
Ham toan hoc sau day vé tong doanh thu tir mdi khach hang 1a:
TR =$12(100) + [$12 — $0.05(x — 100)] (x — 100) =

=— 500 + 22x — 0.05x?
Pao ham cta dang ham s6 nay 1a: dTR/dx=22 — 0.10x
Ta cho dao ham béc nhét béng 0 va tim dugc gia tr1 x, nhu sau:
22 —-0.10x=0; = —-0.10x =—22; =>x=220.
Do d°TR/dx? = -0.1. Vi dao ham bdc 2 am, gia tri cuc tri ciia ham
(x*=220) la gid tri cuc dai.
Thay x boi x* = 220 trong ham goc chung ta c6 doanh thu cuc dai
nhu sau: — 500 + 22(220) — 0.05(220)* =

=—500 + 4,840 — 0.05(48,400) = $1,920
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5.2. Toan cao cap va mét so6 irng dung

Cuc tr1 cua mot ham so6

Vidu 3:

i Muc ticu cﬁg rpét hang la tdi da hoa loi nhuan. Pé tim ra san luong
dau ra co the to1 da hoa lgi nhuan, ching ta nén Qﬁng phép tinh vi
phan. Gia su ta ¢6 ham tong doanh thu (TR) va tong chi phi (TC) sau
day:

TR(Q) = $1,000Q - $5Q? va TC(Q) = $20,000 + $200Q.
= Khi d6 Ham lg1 nhuan (w) la:
7 (Q) =TR(Q) -TC(Q) = $1,000Q - $5Q* - ($20,000 + $200Q)
= $1,000Q - $5Q? - $20,000 -$200Q = -$20,000 + $800Q - $5Q7

= Lay dn/dQ =0 => dn/dQ = $800 - $10Q = 0; Q* = 80 don vi

= (514 tr1 dao ham bac 2 cua ham loi nhuan la
d’1/dQ? = -10 < 0, cho biét Q* = 80 1a diém t6i da hoa loi nhuan.
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5.2. Toan cao cap va mét so6 irng dung

Pao ham riéng va td1 vu hoa nhiéu bién

=  Nhiéu ham c6 chira nhiéu bién doc l1ap phtre tap. Khai niém 16
wu hoa nhiéu bién (multivariate optimization) va qua trinh ti vu
hda cho dang thitc vdi nhiéu bién quyét dinh 1a rat hitu ich.

= D¢ thyc hién, ching ta phai tién hanh vi phdn riéng.

= Cac quy tac vi phan riéng 1a giong nhau véi diéu kién cac bién
doc lap khong tham gia vao phep vi phan duge xem nhu 1a
nhitng hang so.
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5.2. Toan cao cap va mét so6 irng dung

Pao ham riéng va td1 vu hoa nhiéu bién

=  Vidu 4: Pé minh hoa cho ham tong doanh thu 13 TR = 2x%?z.,
trong d6 x = chi1 phi quang cao trong giai doan trudc, y = chi phi
di lai cho nhan vién kinh doanh, va z = 13 s6 hang hda ma ddi
thu canh tranh ban & thoi diém hién tai. Gia thiét rﬁng ban quan
Iy can biét giéi han t6i da ma doanh thu thu duoc tir x c6 thé dat
to1 (chi phi quang cao trong giai doan truéce). Quy trinh tim gia
tr1 cuc dai nhu sau:

Vi phan riéng tuong g véi bién ctia thu nhap
Lay dao ham riéng bang 0 va tim bién thu nhap

Xac dinh gia tr1 ham géc tal g1a tr1 nay dé tim cuc tri
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5.2. Toan cao cap va mét so6 irng dung

Dao ham riéng va to1 uvu hod nhiéu bién

Xem y va z 1a hang ,sé, h¢ sO day du cua x2 1a 2y?z. Pao ham riéng
tuong trng va1 x, bién so cua thu nhap trong vi du nay la:
O0TR/Ox = 4x)°z.
Lay dao ham riéng bang 0 va tim duoc x nhu sau:

4y?zx = 0

x=0.

Do do6 ham doanh thu dat cuc tr1 khi x = 0.
Pao ham riéng bic 2 duoc xac dinh nhu sau: 6°TR/ &* = 4y°z. Vi
dg}o ham riéng bac 2 1a duong nén gia tr1 cuc tri cua ham la cuc
tieu.
(Can nhé rc?ng qua trir‘zh vi phdn coi y va z la hang SOA:, Vi vay
khong co ket luan gi vé anh huwong cua nhitng thay doi trong cac

bién so doi voi ham doanh thu)
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5.2. Toan cao cap va mét so6 irng dung

To1 wu hoa b1 rang budc

= Nhiéu hiang phai doi mat véi nhimg han ché trong cac phuong an
quyét dinh. Chéng han nhu han ché vé nguén luc (nhu tién, thiét b,
nang luc san Xuét, nguyén liéu va nhan su) san c6 doi vai hang. Toi
vu hda bi rang budc (Constrained optimization) 13 t6i da hoa loi nhuin
kém theo nhitng han ché trong su san co vé nguén luc, hodc toi thiéu
hoa chi phi kém nhitng yéu cau toi thiéu can duogc thoa man. Nhimg
k¥ thuat nhu quy hoach tuyén tinh dugc dung cho muc dich nay.

= Van dé chung la tim ra diém cuc tri cia ham f(x,y) twong (g vai cac
dang thie dang: g(x,y) =0

= Khi cac rang budc dudi dang dang thire, ta dung cac phuong phap toi
uu hda co dién dé tim phuong an toi wu. Hai phuong phap thuong
dung 1a: (1) Phuong phap thé va (2) Phuong phap nhéan tir Lagrange.
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5.2. Toan cao cap va mét so6 irng dung

To1 uu hoa b1 rang budc

= Phwong phdp thé:
Dung phuong phap thé khi ham muc tiéu chi phu thudc vao mot
bicu thirc rang budc twong d6i don gian. Bang cach thé, chung ta
g1am dugc muc do rac roi cua ham muc tieu. Phu’()’ng phap nay
gom 2 budc: (1) tim ra duge mot trong nhiéu bién quyét dinh thoa
man nhat sau d6 (2) thay gia tri ctia bién nay vao ham muc tiéu.
Qua trinh nay chuyén tir ham ban dau sang ham toi wu héa khdng
bi rang budc dé ap dung duoc phép tinh vi phan dugc ap dung
nham tim ra phuong an t6i vu.
Han ché cta phuong phap thé d6 1a né chi thuc hién duoc khi chi
c6 mot rang budc va chi c6 thé giai ra mot bién. Tur 2 diéu kién tro
1én va/hodc c6 cau tric rang budc phurc tap thi st dung phuong
phap nhan tir Lagrange.
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5.2. Toan cao cap va mét so6 irng dung

To1 wu hoa b1 rang budc

= Phwong phdp thé:
Vi du 5: Gia sir mot hing san xuat voi 2 day chuyén lap rap
tu dong va hoat dong véi ham tong chi phi co dang TC(x, y)
= 3x2 + 6y? - xy, trong d6 x = san luong dau ra cua day
chuyén tht nhat va y = san luong dau ra cia diy chuyén thu
hai. Cac nha quan 1y can phai quyét dinh phuong phap két
hop x va y sao cho ton it chi phi nhat, véi diéu kién rang
tong dau ra phai 1a 20 don vi.

Van dé tf)i rru héa véi diéu kién rang budc ¢ trén co thé duoc
g1a1 quyet nhu sau:

o T6i thiéu héa TC(x, y) =3x> + 6y° — xy

* Rang buoc: x +y =20

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 170



5.2. Toan cao cap va mét so6 irng dung

To1 wu hoa b1 rang budc

= Phwong phdp thé:
Giat:

Giai biéu thtc rang budc dé tim x, co x = 20 — y va thé vao
ham muc ti€u. TC(x, y) = T(y) = 3(20 - y)? + 6y? - (20 - y)y
= 3(400 -40y + y?) + 6y? -20y +y?=1,200-120y+3y*+ 6y~ -
20y +y? = 1,200 - 140y + 10y?
Lay dao ham cta ham thé di gian lugc va cho nd bang 0, ta
CcO:
dTC/dy =-140 + 20y = 0; y = 7 don V1.
Thé nguoc trd lai vao x: x =20 - y =20 - 7 = 13 don vi.
Do vay x = 13 va y = 7 1a phuong 4n t0i wu cho van dé toi

thi€u hoa chi phi b1 rang budc.
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5.2. Toan cao cap va mét so6 irng dung

To1 wu hoa b1 rang budc

*  Phwong phap nhan tu Lagmnge
Mot phu:ong phéap dé glal quyét cac van dé t0i wu héa bi rang
bugc ma trong do co rang budc d6i véi ham muc tiéu ban dau (l1am
cho ham muc tiéu bang 0 khi théa méan). Him muc tiéu méi da
them rang budc dugc g01 1a ham Lagmnge s€ tao ra mot bai toan
t6i vu hoa khong bi rang budc co cau triic nhu sau:

L(Xa Y 7“) o f(Xa Y) T 7\‘g(Xa Y)

Hé s6 cua dang thirc rang bugc g(x,y) A (doc la lamda) goi la
nhan ti Lagmnge Vi dang thtrc rang budc bang 0 nén khi thém
Ag(x, y) vao ham muyc tiéu f(x, y) khong lam thay d6i gia tri ctia
ham.

Bién gia nay cho biét sy thay 601 can bién trong g1a tri cua ham
muc tiéu c6 dugce tir su thay doi ctia mot don vi trong gia tri cua
rang budc. Str dung phuong phap Lagrange khi (1) khong dung
dugc phuong phap thé va (2) khi c6 nhi€u rang budc.
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5.2. Toan cao cap va mét so6 irng dung

To1 uu hoa b1 rang budc

*  Phwong phap nhan tw Lagrange:
Tuw vi du S, ta co rang bUGC’X +y =20. Trudc hét, can bién doi
sao cho dang thirc c6 mot vé bang 0, g(x, y) = 0.
Khi do x +y=20co6 dang 20 - x —y =0.
Tiép theo, chiing ta xac dinh bién gia A va xay dung Ham
Lagrange (L):
L(x,y,A)=TC(x,y) + Ag(x,y) = 3x2+6y?-xy + A(20-X - y)
ViL(x, y, 1) 1a mot ham v6i 3 bién quyét dinh nén deé toi thicu hoa
ham nay can:

e Vi phdn riéng theo méi bién
o Cho cdc biéu thirc dao ham riéng bang 0

e Gidi cdc dang thirc de tim cac gid trix, y va A .
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5.3. M6 hinh qui hoach tuyén tinh

Gi6i thiéu qui hoach tuyén tinh

= Quy hoach tuyén tinh (Linear programming - LP) 12 mot thuat
toan nhiam tim ra phuong an toi vu (hodc ké hoach toi uu) tir vo
sO cac phuong an quyét dinh. Phuong an toi vu 1a phuong an
thoéa mén duoc cac muc tiéu dé ra cia mot hang, phu thudc vao
cic han ché va cac rang budc. Quyét dinh toi wu mang lai hi¢u
qua cao nhat, 13i gop (Contribution Margin-CM) cao nhat, hay
doanh thu, hay chi phi thap nhat. M6 hinh LP gdém 2 thanh phan:
Ham muc tiéu: Xac dinh muc tiéu cu thé phai dat to1.
Cdc rang bujc: Céac rang budc dudi dang cac han ché vé sy san co
ctia ngudn luc hay thoa mén cac yéu cau t6i thiéu. Nhu tén goi
quy hoach tuyén tinh, ca ham muc tiéu va cac rang budc phai dudi
dang tuyén tinh.
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5.3. M6 hinh qui hoach tuyén tinh

Gi6i thiéu qui hoach tuyén tinh

= LP c¢6 nhiéu tng dung. Bao gom:
Lua chon két hop dau vao co chi phi thap nhat cho san pham san
xuat ra.
Xac dinh ngan sach toi vu.
Quyét dinh danh myc dau tu t6i vu (hay phan bo tai san).
Phan bo ngan sach quang co cho cac phuong tién thong tin.
Quyét dinh phuong thtrc van chuyén c¢6 chi phi thap nhat.
Két hop khi dot.
Phan b6 nhan luc toi wu.
Lua chon vi1 tri dat nha xuéng phu hop nhat.
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5.3. M6 hinh qui hoach tuyén tinh

Gidi thiéu qui hoach tuyén tinh

Vi du 6:

= (Cong ty san xuat do noi that Omni san xuat 2 san pham: ban va ghé. Ca 2
san pham can thoi gian dé dugc xu ly trong 2 bd phan: B6 phan moc va bo

phan son. Dir liéu vé hai san pham nay nhu sau.

Hiéu qua $7 $5
Phan mdc 3 hrs 4 hrs 2400
Phan son 2 hrs 1 hr 1000

= Rang budc bo sung: San xuat khong qua 450 ghé va it nhat 100 ban
= Cong ty muodn tim duoc cach két hop 2 loai san pham nay sao cho c¢6 loi

nhat.
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5.3. M6 hinh qui hoach tuyén tinh

Gi6i thiéu qui hoach tuyén tinh

Vi du 6:
= Budc 1: Xac dinh cac bién quyét dinh nhu sau:

x, = SO lwong ban
Xy = S6 luong ghé
= Buwde 2: Ham muc tiéu dé t6i da hoa hiéu qua (Z) dugc biéu dién
duoi day:
Z =Tx, + 5%,
Sau d6 1ap cong thirc cac rang budc nhu 1a cac bat dang thuec:
3x, +4x, <2400 (Rang budc cong doan maoc)
2x, + 1x, <1000 (Rang budc cong doan son)
x,> 100; x, <450
Thém vao d6, an trong bat ky cong thirc LP nao phai c6 diéu kién dé
lam cho x, va x, khong am, tuc la: x,,x,>0.
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5.3. M6 hinh qui hoach tuyén tinh

Cac phuong phap tinh toan

= (6 nhiéu phuong phép dé tinh toan LP bao gom:
Phuong phap don hinh
Phuong phép do thi
* Phuong phap don hinh 1a phuwong phap dugce su dung giai bai
toan LP. N6 la mot thuat toan, mot phuong phap tinh toan lap di
lap lai, tir phwong an nay tdi phuong an khac cho dén khi dat
duoc 1oi giai tot nhat. Mic du vay, hién nay voi sy trg gitp cla
rat nhiéu phan mém ung dung (ké ca Excel), chung ta dé dang
tim duoc phuong an toi vu ma khong can phai giai bang tay nhu
truoc.
= Phuong phap d6 thi dé st dung hon nhung chi d6i véi cac
truong hop LP ¢6 2 bién quyét dinh.
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5.3. M6 hinh qui hoach tuyén tinh

Cac phuong phap tinh toan- Phuong phap d6 thi

Phuong phap do thi gom cac budc sau day:
= Budc I: Pua bat dang thuc vé dang dang thirc.

Bude 2: Minh hoa bang d6 thi cac dang thirc. Bé minh hoa:
Pit mot bién béng 0 va tim gia tri bién con lai va ndi 2 gia tri trén do thi,
Péanh dau cac diém trén 2 truc va két ndi véi nhau thanh 1 dudng thang.

= Budc 3: Xac dinh phan thda man cua cac dang thirc bang cach danh
bong. Lap lai cac bude tir 1-3 d6i véi mdi rang bude.

= Budc 4: Sau hét, xac dinh tap phuong an tirc 1a danh dau cac vung
chtra cac phuong an thoa man tat ca cac rang budc.

= Budc 5: Giai dong thoi cac rang budc (thé hién duéi dang cac dang
thirc) dé tim ra diém can bién.

"  Buwoc 6: Xac dinh hi€u qua hoac 1ai gop tai tat ca cac dinh trong mién

kha thi.
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5.3. M6 hinh qui hoach tuyén tinh

Céac phuong phap tinh toan- Phuong phap d6 thi

CHU Y:
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5.3. M6 hinh qui hoach tuyén tinh

Cac phuong phap tinh toan- Phuong phap d6 thi

Gidi:
Puwong gidi han
cOng doan moc:

3X, + 4X, = 2400

Chan:
(X, =0, X, =600)
(X, =800, X, =0)

X2

600

0

A

Khong kha thi
> 2400 hrs

Kha thi
< 2400 hrs

>
0 800 X1
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5.3. M6 hinh qui hoach tuyén tinh

Cac phuong phap tinh toan- Phuong phap do thi

Gldl 1000
Puwong gidi han
cOng doan son:

2X, + 1X, = 1000

600

Chan:
(X, =0, X, =1000)
(X, =500, X, =0)

0

0 500 800 X,
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5.3. M6 hinh qui hoach tuyén tinh

Cac phuong phép tinh toan- Phuong phap d6 thi

e X, A
Gltll.’ 1000
Pudng t6i da “ghé”
X, = 450
L 600
Duong thi thidu “ban” .,
X, =100
Vung
kha thi
0
0 100 500 800 X,
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5.3. M6 hinh qui hoach tuyén tinh

Cac phuong phé‘tp tinh toan- Phuong phéap d6 thi
-

Gidi: X, t

500 piém toi wu

Puwdng ham muc tiéu (X, =320, X, = 360)

7X, + 5X, = Loi nhuan

400

300

200

100

0 100 200 300 400 500 X,
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich do nhay cho bai toan quy hoach va irng dung Solver

= Phan tich do nhay la nghién ctru su thay doi cua nhitng h¢ SO
trong bai toan qui hoach tuyén tinh anh hudng dén phuong an
tO1 uu.
= Dung phan tich d6 nhay, chung ta c6 thé tra 16i nhitng cau hoi
sau:
Hé s6 trong ham muc tiéu thay doi s& anh hudng nhu thé nao dén
phuong an to1 uu?
Gia tri ctia vé phai clia cac rang budc thay doi s& anh huong nhu
thé nao dén phuong an t61 wu?
Trong nguon lyc san xuat, nhan t6 ndo quan trong hon?.

= Phan tich d nhay thuong duoc g01 la phan tich hau t6i wu. Phan
tich 4§ nhay rat quan trong trong vi€c ra quyét dinh vi cac bai
toan ton tai trong moi tru’O’ng thay d6i. Phan tich d6 nhay cung

cap nhitng thong tin can thiét ing vdi nhiing thay doi do.
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich do nhay cho bai toan quy hoach va irng dung Solver

= Chung ta co thé thuc hién phan tich d6 nhay bang phuong phap
d6 thi hay bang bang don hinh. Theo huéng ing dung, ching ta
khong di sdu vao phan tich bang bang don hinh, chiing ta sé
thuc hién qua Excel solver.
= Nhim trién khai ¥ tudng thuc hién phan tich do nhay, chung ta
xem x€t bai toan t6i vu nhu sau: Cong ty Galaxy san xuat 2 loai
san pham la SD va ZD. Nguyén liéu str dung 1a 1 loai nhua dic
biét.
DPinh murc chi phi nguyén li€u va nhan cong cho vi¢c san xuat 2
san pham nhu sau:
e SD can 2 can nhya va 3 phiit gio céng lao déng.
e 7D can I cdn nhwa va 4 phit gio céng lao dong.
Trong d6 gidi han vé nguon luc 1a: 1000 can nhya va 40 gid lam
vi€éc mo1 tuan.
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich do nhay cho bai toan quy hoach va irng dung Solver

=  Yéu cau tir bd phan Marketing:

Tong so lugng san xuat khong qua 700 ta.

S6 lugng SD khong vugt qua so lugng ZD 1a 350 ta.
= Du kién: Loi nhuan thu duoc 1a $8/ t4 SD, $5/ ta ZD.
= K& hoach san xuat hién tai 1a:

SD =450 ta 8(450) + 5(100)
ZD =100 t4
Loi nhuan = $4100/ tuan

Ban giam doc dang tim kiém phuong an san xuat
nham gia tang 191 nhuan cho Cong ty
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d0 nhay cho bai toan quy hoach va tmg dung Solver

Ung dung mé hinh qui hoach tuyén tinh
= Bién quyét dinh:

X, = S6 lugng san xuat san pham SD (té/tuan)
X, = S6 lugng san xuat san pham ZD (td/tuan) .

=  Ham muc ti€u: To1 da hoa lo1 nhuan/ tuan
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d0 nhay cho bai toan quy hoach va tmg dung Solver

Ung dung mé hinh qui hoach tuyén tinh

Max 8X, +5X, (Loinhuan tuan)

Cac rang buoc

2X, +1X, <1000 (Nhua)

3X, +4X,<2400 (Thoi gian san xuat)
X, + X,< 700 (Tong so6 lugng san xuat)
X, - X, £ 350 (Mix)
X>=0, ;=12 (Khong am)
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Ung dung mé hinh qui hoach tuyén tinh- Giai bang do thi
= St dung do thi dé mo ta cac rang budc, ham muc ti€u va mién
kha thi.

Rang budc khong am
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5.3. M6 hinh qui hoach tuyén tinh

Ung dung mé hinh qui hoach tuyén tinh- Giai bang do thi
=  Mién kha thi:

Thoi gian
3X,+4X, <2400

500 700
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Ung dung mé hinh qui hoach tuyén tinh- Giai bang do thi
" Mién kha thi:

1000

70

500

Thoi gian
X, +4X,< 2400

' X
A s 800 700 N
biem bén trong. Diém trén dwong bién.  Biém giao nhau (cwc tri).
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Ung dung mo hinh qui hoach tuyén tinh- Giai bang do thi

= Phuong an t6i vu:
X, BAt dau tr diém loi nhuan bat ky, vi du = $2,000...

1000 _Z
Sau dé tang dan Igi nhuan, néu co thé...
700 ...va tiép tuc dén khi gap ving khong kha thi
500 __L LN =$4360
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Ung dung mé hinh qui hoach tuyén tinh- Phan tich d6 nhay
= Phan tich do nhay cac h¢ s6 ctia ham muc tiéu:

1000 4\ X,
s Phu’o;n.g éI.l to1 yu s‘é khong t.hAay
HorH, — doi khi Hé s0 ham muc tiéu
1« 54% % nam trong Mién toi wu

2

500 y
ax
2, 5

500 | 800 |
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Ung dung mé hinh qui hoach tuyén tinh- Phan tich dd nhay
= Phan tich do nhay cac h¢ s6 ciia ham muc tiéu:

%l 000 —/\ x
7,
s
% Mién téi wu * [3.75, 10]
+\7
2500 0+

400" 600! 800! X,
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5.3. Mo hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Ung dung mé hinh qui hoach tuyén tinh- Phan tich d6 nhay

= (Gi1a mo/ Shadow Prices:

Gia st khong c6 nhitng thay ddi nao cta cac
thong s6 dau vao, gia tri thay doi ctia ham muc
ti€u khi gia tang mot don vi (phia phai) cua
rang buoc duoc goi la “gia mo™"

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 196



5.3. M6 hinh qui hoach tuyén tinh

Ung dung md hinh qui hoach tuyén tinh- Phan tich d§ nhay

Khi gia tang vé phai cta rang budc lwong nhya.

Rang budg
thoi gian
San xuat

Phwong phap di




5.3. Mo hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Str dung Excel Solver tim phuong an t6i wu
= Excel: Galaxy.xls
= Chon Solver, ta théy xuat hién hop thoai

Solver Parameters 2]
baylaochua | get Target cell [$D$6 = sove |
gia tri ham muc tiéu

Equal Ta: * Max  Mpn  Yalueof: |':' Clase |
Vi hia bid By Changing cells
Quyét dinh =
—Subjeck to the Conskraints: Cptions |
Chon add dwa vao cac rang buéc... :l I add I

Add Constraint ilil

Cell Reference: Conskraint:
Nhap vao cac /\/\ T $D$7:5D510 = [<= =] [ $F$7-$F$10

Rang budc. /
Ik Cancel | add | Help |
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Str dung Excel Solver tim phuong an toi uu

= Excel: Galaxy.xls

= Chon Solver, ta théy xuat hién hop thoai

Solver Oplions ed 2 x|
Day la 6 chira Mazx Time: |1IIIIII ceconds Ik, Salve I
gia tri ham muc tié — ~
[terations: 100 Cancel
Close |
Vung chira blén Precision: |III.IIIIIIIIIIIIIIII Load Model, ..
Xy 4 255
Quyet dinh Tolerance: |5 “ Save Model...
Conyergence: |III.IIIIIII Help ‘» St
id
Chon ‘Options’ #ssume Linear Model [ Use Automatic Scaling
Va chon ‘Linear :Assume MNon-Megative ; [ Show Iteration Results nge ”
- . , kirnak ) ivaki : h : EESEIZ i}
Programmlng & stimates erivatives Earc —
‘N i f Tangent f Eorward {* Mewtan HE||:|
on-negatlive . nl
9 " Cwadratic " Central " Conjugate |
199
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5.3. Mo hinh qui hoach tuyén tinh

Phan tich d§ nhay cho bai toan quy hoach va ing dung Solver

Str dung Excel Solver tim phuong an t6i wu

= Excel: Galaxy.xls

= Chon Solver, ta théy xuat hién hop thoai

Solver Parameters 2=l
Set Targetcell [ $D$6 =i
Equal To: & Max § Min ( Value of: I':' Clase
By Changing cells
|$B$4:$C$4 . EUess
—Subjeck to the Conskraints: Cptions

$D$7:$D$10<=$F$7:$F$10 R
i_hange
Reset all
- Delet
_I elete o
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich do nhay cho bai toan quy hoach va irng dung Solver

Str dung Excel Solver tim phuong an t6i uu
= Excel: Galaxy.xls

CONG TY GALAXY

SD ZD
Ta 320 360
Téng Gi&i han
LN/Profit 8 ) 4360
Nhuwa 2 1 1000 <= 1000
ThQi gian 3 4 2400 <= 2400
Tong 1 1 680 |<=| 700
Mix 1 -1 -40 <= 350
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5.3. M6 hinh qui hoach tuyén tinh

Phan tich d0 nhay cho bai toan quy hoach va tmg dung Solver

Str dung Excel Solver tim phuong an toi uu

=  Excel: Galaxy.xls

CONG TY GALAXY

SD ZD
Ta 320 360
Téng Gi&i han
LN/Profit Solver Hesults 21 x|
Nhwa Solver Found a solution, All constrainks and opkimality
— conditions are satisfied. Reparts
Thoi gian
Tong " Keep solver Solution e
Mix " Restore Original Yalues ;I
2K I Zancel Save Scenaria, .. | Help |
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5.3. Mo hinh qui hoach tuyén tinh

Phan tich d0 nhay cho bai toan quy hoach va tmg dung Solver

Str dung Excel Solver tim phuong an toi uu

= Excel Solver —Answer Report

Microsoft Excel 11.0 Answer Report
Worksheet: [Galaxy Alt.xIs]Alt
Report Created: 7/28/2009 3:07:40 PM

Target Cell (Max)
Cell Name Original Value Final Value
$D%$6 LN/Profit Tong 4360 4360

Adjustable Cells

Cell Name Original Value Final Value
$B%4 Ta SD 320 320
$C%4 TazD 360 360

Constraints

Cell Name Cell Value Formula Status Slack
$D$7 Nhwa Tong 1000 $D$7<=$F$7 Binding 0
$D$8 Thoi gian Tong 2400 $D$8<=$F$8  Binding 0
$D$9 San xuat Tong 680 $D$9<=$F$9 Not Binding 20
$D$10 Mix Téng -40 $D$10<=$F$10 Not Binding 390
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5.3. Mo hinh qui hoach tuyén tinh

Phan tich d0 nhay cho bai toan quy hoach va tmg dung Solver

Str dung Excel Solver tim phuong an toi uu

= Excel Solver —Sensitivity Report
Microsoft Excel 11.0 Sensitivity Report
Worksheet: [Galaxy Alt.xIs]Alt
Report Created: 7/28/2009 3:07:40 PM

Adjustable Cells

Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease
$B%$4 TaSD 320 0 8 2 4.25
$C%4 TazD 360 0 5 5.666666667 1

Constraints

Final Shadow Constraint Allowable Allowable

Cell Name Value Price R.H. Side Increase Decrease
$D$7 Nhwa Tong 1000 3.4 1000 100 400
$D$8 Thoigian Tong 2400 0.4 2400 100 650
$D$9 San xuat Tong 680 0 700 1E+30 20
$D$10 Mix Tong -40 0 350 1E+30 390
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Chwong 6

PHAN TICH RA QUYET PINH
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6.1. Gi&i thiéu

Khai niem vé ra quyét dinh

= Ra quyét dinh 1a mot qua trinh Iva chon c6 ¥ thirc gitra hai hoac
nhiéu phuong an dé chon ra mot phu’O’ng an va phu:ong an nay s¢€
tao ra dugc mot két qua mong muodn trong cac diéu kién rang
budc di biét.

= Luu y rang, néu chi co6 mot giai phap dé giai quyét van deé thi
khéng phai 1 bai toan ra quyét dinh. Va ciing can luu ¥ ring,
phuong an “Khong lam gi ca” cling la mot phuong an, doi khi do
lai 1a phuwong an dugc chon
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6.1. Gi®i thiéu

Cac loai ra quyét dinh

= Theo tinh chat ctia van dé, co thé chia quyét dinh lam ba loazi:
Ra quyét dinh trong diéu kién chac chan (certainty): Khi ra quyét
dinh, d biét chic chan trang thai nao s€ xay ra , do do s¢ dé dang
va nhanh chéng ra quyét dinh.
Ra quyét dinh trong diéu kién rui ro (risk): Khi ra quyét dinh da
biét dugc x4c suat xdy ra cua moi trang thai.
Ra quyét dinh trong diéu kién khong chac chan (uncertainty):
Khi ra quyét dinh, khong biét duogc xac suat xay ra cia moi trang
thai hoac khong biét duoc cac dit liéu lién quan dén cac van dé can
giai quyét.
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6.1. Gi®i thiéu

Cac budc cua qua trinh ra quyet dinh

= Qua trinh ra quyét dinh thuong dugc tién hanh theo sau budc:
Buéc 1: Xac dinh 16 van dé can giai quyét.
Buéc 2: Liét ké tat ca cac phuong an c6 thé co.
Buéc 3: Nhan ra cac tinh hudng hay céc trang thai.
Budce 4: Udc lugng tat ca loi ich va chi phi cho mdi phuong an tmg
vO1 mOi trang thai.

Budc 5: Lua chon mot mo hinh toan hoc trong PP dinh lugng dé

14
ooo

Buéc 6: Ap dung mo hinh dé tim 16i giai va dua vao d6 dé ra quyét
dinh .
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6.1. Gi&i thiéu

Vi du bai toan ra quyét dinh

. Ong Ala Glam doc ciia cong ty X muon ra quyét dinh vé mot
van dé san xuat, ong lan luot thuc hién sau budc nhu sau:
Budc 1: Ong A néu van dé ¢ nén san xuat mot san pham moi dé
tham gia thi truong hay khong?
Buéc 2: Ong A cho rang c6 3 phuong 4n san xuat 1a:
e Phwong an 1: ldp 1 nha mdy ¢é qui mé 1ém dé san xudt san pham.
« Phuong dn 2: Igp 1 nha mdy c¢6 qui mé nhé dé san xudt san phdam.
* Phuong dn 3: khong lam gi ca.
Budc 3: Ong A cho rang c6 2 tinh huéng cia thi truong sé xay ra
1a:
o Thi truong tot.

o Thi truong xdu.
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6.1. Gi®i thiéu

Vi du bai toan ra quyét dinh

Budc 4: Ong A udce lugng 1o1 nhuan cuia cac phuong an rng véi

cac tinh hudng:

Bang 6.1
] Trang thai
Phwong an : -
Thi trwong Tot Thi truong Xau
Nha may 16n 200.000 - 180.000
Nha may nho 100.000 - 20.000
Khong lam gi 0 0

Budc 5 va 6: Chon mot mo hinh toan hoc trong phuong phap dinh
luong dé tac dung vao bai toan nay. Viéc chon lwa mo hinh duoc
dua vao sy hiéu biét, vao thong tin it hay nhiéu vé kha ning xuat
hién céc trang thai ctia hé thong.
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6.2. Ra quyét dinh trong dieu kién rui ro

Khai niém

= Khi ra quyét dinh trong diéu kién rui ro, ta di biét dugc xac suat
xay ra ctia moi trang thai. Ra quyét dinh trong diéu kién rui ro, ta
thuong st dung cac tiéu chuan sau:
Cuc dai gia tri ky vong duoc tinh bang tien EMV (Expected
Moneytary Value), hay;
Cuec tiéu thiét hai ky vong EOL (Expected Opportunity Loss).
= Pé xac dinh cac tiéu chuan trén nguoi ta c¢6 thé sir dung phuong
phap 1ap bang quyét dinh hoic ciy quyét dinh.
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6.2. Ra quyét dinh trong dieu kién rai ro

Phuong phép 1ap bang quyét dinh

= Mo hinh Max EMV(i):
Trong mo6 hinh nay, ching ta s€ chon phuong an 1 ¢6 gia tr1 ky
vong tinh bang tién 16n nhat. EMV (1): gia tr1 ky vong tinh bang
tién cua phuong an 1.

EMV (i)=Y P(S,)xP,
=
Trong do:
* P(S): xac sudt dé trang thdi j xudt hién.
* P, :lalpi nhudgn/chi phi cua phuwong dan i ung voi trang thdi j.

e i=1dénnvaj=1dénm.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 212



6.2. Ra quyét dinh trong dieu kién rui ro

Phuong phép 1ap bang quyét dinh

" Mo hinh Max EMV(i):
Vi du: Tro lai bai toan ciia dng giam doc A cua cong ty X voi gia st rang
thi truong xau cling nhu thi truong tot déu cé xac suat nhu nhau va bang
0.5. Suy ra ta ¢ bang két qua twong tmg:

Bang 6.2
Trang thai j
Phuong an i Thi trudng tot | Thi truong EMV()
Gg=1 xau (j=2)

Nha may 16n (i=1) 200.000 -180.000 10.000
Nha may nho (i=2) 100.000 -20.000 40.000
Khong lam gi (1=3) 0 0 0
Xac suat cac trang thai P(Sj) 0,5 0,5

Ra quyét dinh:
« EMV (i) > 0 => phuong dn co loi
 Max EMV (i) =EMYV (i=2) = 40.000 => Chon phuong an nha may nho.
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6.2. Ra quyét dinh trong dieu kién rui ro

Phuong phép 1ap bang quyét dinh

" Mo hinh Min EOL(i) (Expeded Opportunity Loss, Thiét hai co
hoi ky vong):
OL;; la thi€t hai co ho1 cua phuong an 1 ng vo1 trang thai j duoc
dinh nghia nhu sau:
OLZ.]. — MaxPl.j - Pl.].
Day cling ch,inh la so ti€n ta bi thiét hai khi ta khong chon dugc
phuong an t61 vu ma phai chon phuong an 1.
Vidu: Tt bang 6.2 ta co:

. OL,, = 200.000 - 200.000 = 0
« OL, = 0 - (-180.000) = 180.000
. OL,, = 200.000 - 100.000 = 100.000
+ OL,, = 0 - (-20.000) = 20.000
. OL,, =200.000 - 0 = 200.000
+ OL,, = 0 i 0 = 0
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6.2. Ra quyét dinh trong dieu kién rui ro

Phuong phép 1ap bang quyét dinh

= Mo hinh Min EOL(i) (Expeded Opportunity Loss, Thiét hai co
hoi ky vong):

Vidu: Do d6 ta c6 bang trang thai: Bty &
] Trang thai
Phwong an : ;
Thi trwomng Tot Thi trwomg Xau

Nha may 16n 0 180.000

Nha may nhé 100.000 20.000
Khong lam gi 200.000 0

X4c suat clia cc trang thai 0.5 0,5

Thiét hai co ho1 ky vong EOL(1) (Expected Opportunity loss):
EOL(i) =) P(S,)xOL,

J=1
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6.2. Ra quyét dinh trong dieu kién rui ro

Phuong phép 1ap bang quyét dinh

" Mo hinh Min EOL(i) (Expeded Opportunity Loss, Thiét hai co
hoi ky vong):
Vidu: Tt bang trang thai, ta tinh dugec:
« FOL (Ion) =0.5x0 +0.5x180.000= 90.000
 EOL (nho) = 0.5x 100.000 + 0.5 x 20.000 = 60.000
 EOL (khong) = 0.5x200.000+ 0.5x0 = 100.000

Ra quyét dinh theo tiéu chuan Min EOL (i)
Min EOL (1) = Min (90.000, 60.000, 100.000) = 60.000
=> Chon phuong an nha may nho
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6.2. Ra quyét dinh trong dieu kién rui ro

Phuong phép cay quyét dinh

= (o rat nhiéu bai toan ma dé di dén quyét dinh cudi cung phai qua
mot loat cac quyét dinh lién két v&i nhau. Mot phan tich gia tr1
mong doi c6 thé dé dang dugec md rong dé ap dung cho nhirng
bai toan phurc tap dang nay, phuong phap nay dugce goi la “Phan
tich cay quyét dinh”.

= Logic va nguyén ly cia phuong phap nay van giong nhu trong
phan tich gia tr1 du tinh nhung cac bai toan thi phtrc tap hon.
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6.2. Ra quyét dinh trong dieu kién rai ro

Phuong phap cay quyét dinh

Vidu Két cuc
s 4 10,000
2
a : 15,000
— 1
/ 8,000
5, 2
J\s 18,000
3 4
12,000
s, A
6,000
S, .2
s, 16000
21,000
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6.2. Ra quyét dinh trong dieu kién rai ro

Phuong phap cay quyét dinh

Vi du

EMV = .4(10,000) + .2(15,000) + .4(14,000)
9 =$12,600
“

EMYV = 4(8,000) + .2(18,000) + .4(12,000)
@ = $11,600
Model C EMV = 4(6,000) + .2(16,000) + .4(21,000)

' I $14,000
-4

Lwa chon m6 hinh ¢6 EMV 16n nhat 13 mé hinh C
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6.2. Ra quyét dinh trong dieu kién rai ro
Phuong phap cay quyét dinh

A B
BANG PHAN TICH

Mo hinh
d1 = Model A
d2 = Model B
d3 = Model C

Xac suat

EMV
=$B$8*B5+$C$8*C5+$D$8*D5
=$B$8*B6+$CH8*C6+$D$S8*D6
=$B$8*B7+$C$8*C7+$D$8*D7

Quyét dinh
=IF(E5=$E$9,A5,"™)
=IF(E6=$E$9,A6,™)
=IF(E7=$E$9,A7,")

Cac kha nang
10,000 | 15,000 | 14,000
8,000 | 18,000 | 12,000
6,000 | 16,000 | 21,000

0.4 0.2 0.4

Maximum Expected Value

L
2
3
5
6
7
8
9

=MAXE5:E7)

A B
BANG KET QuA

M6 hinh
d1 = Model A

Cac kha nang Quyét dinh

10,000

15,000

14,000

d2 = Model B

8,000

18,000

12,000

d3 = Model C

6,000

16,000

21,000

d3 = Model C

Xac suat

0.4

0.2

0.4

Maximum Expected Value
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6.3. Quyét dinh trong dieéu kién khéng chac chan

= Trong diéu kién khong chac chan, ta khong biét dugc xac suat
xuat hién cua mo1 trang thai hoac cac dur kién lién quan dén bai
toan khong c6 san. Trong trudng hop nay ta cé thé ding mot
trong 5 mo hinh sau:

Maximax

Maximin

DPong déu ngau nhién (Equally -likely)

Tiéu chuan hién thuc hay ti€u chuan Hurwiez
Minimax

" Ghichu:
Bon mé hinh dau dwoc tinh tir bang 6.1
M6 hinh cudi ciing dwoc tinh tir bang 6.3
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6.3. Quyét dinh trong dieéu kién khéng chac chan

M6 hinh Maximax

* Tim phuong an i1 irng v&1 Max cua max, nghia la tim gia tri 16n
nhat trong bang quyét dinh

Max(Max F,)
i J

* Trong mo hinh nay ta tim lo1 nhuan t6i da c6 thé c6 duoc bat
chép rui ro, vi vay ti€u chuan nay con dugc goi la ti€u chuan lac
quan (optimistic decision criterion).

= Vidu:

Tur bang 6.1 ta c6 Max(Max P;) =200.000
Ra quyét dinh: chon ]lphuoﬁg an nha may l6n
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6.3. Quyét dinh trong dieéu kién khéng chac chan

MO hinh Maximin

= Chon phuong an 1 irng v61 Max ctuia Min
iloms il ity

Nghia 1a tim Min trong hang i, sau d6 lay Max nhtrng gia tr1 Min
vira tim dugc. Cach 1am nay phan anh tinh than bi quan, con goi
la quyét dinh bi quan (pessimistic decision).

"= Vidu:

Tur bang 6.1 taco Max(MinF;) =0

Ra quyét dinh: khéngl lam éi ca
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6.3. Quyét dinh trong dieu kién khéng chac chan

Mo hinh Pong déu ngiu nhién

* Trong mo6 hinh nay, ta xem mo1 trang thai déu dong déu ngau
nhién, nghia la xem cac trang thai d€u ¢ xac suat xuat hién bang
nhau. Trong truong hop nay ta tim phuong an 1 tng voi:

5r
Max =

i | Sotrang thai

= Nghia la tim phuong an lam cuc dai gia tr1 trung binh cac g1
nhuan cua tung phuong an.

= Vidu:
N . 200.000 + (—180.000) 100.000 +(-20.000) 0+0)
Tt bang 6.1 ta co: Max 5 : > =

Max(10.000;40.000;0)
Ra quyét dinh: Chon phuong 4n xay nha may nho
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6.3. Quyét dinh trong dieu kién khéng chac chan

M0 hinh Hurwitz - con duoc goi 1a md hinh trung binh cé trong o

= Pay la mo hinh dung hoa gitra tieéu chuan lac quan va tiéu chuan
b1 quan. Bang cach chon mot hé so o (0< a <1). Sau d6 chon
phuong an 1 img vo1 he so a sao cho:

Max{aMax P; +(1— o) Min P, |
l J J

Min P; : gia tri nho nhat ¢ hang thir i
Max P; : gia tr1 lon nhat ¢ hang thir 1
Hésoa :0<a<l
o o= 1: Nauwoi quyét dinh lac quan vé twong lai
o a=0: Nguwoi quyét dinh bi quan vé twong lai
= Phuong phap nay c¢6 dang mém déo hon, gitp cho nguoi ra quyét
dinh dua dugce cam xtc ca nhan vé thi trudong vao mo hinh.
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6.3. Quyét dinh trong dieéu kién khéng chac chan

MO hinh Minimax

= Ta tim phuong an irng voi:

Min(MaxOL,)
i J

Tim Max theo phwong dn i nghia la tim gid tri Ién nhat trong cdc
cot J tinh theo tung hang
OL,: thiet hai co hoi cua phu’m:zg an i uwng voi trang thdi j dwoc
tinh nhu trong mo hinh ra quyét dinh trong diéu kién rui ro.
Trong mé hinh nay ta tim phwong dn dé lam cuec tiéu co hoi thiét
hai cuc dai.

= Vidu: Ap dung bang 6.3 ta co:
Min [Max OL;; ]= Min [180.000, 100.000, 200.000 J= 100.000
Ra quyé€t dinh: Chon phuong 4n nha may c6 qui mo nho.
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6.4. Quyét dinh khi xét dén dé hiru ich (dd thoa dung)

Khai niém do hiru ich

Vidu:

= Chon I trong 2 phwong dn dau tw sau:
A : Chéc chan thu dugc $30000
B : 70% kha ning thu dugc $60000, 30% kha ning thua 16 $10000

(- $10000).
{7

Dung tiéu chuan EMV dé danh 214 lya chon?
Thuc té Iva chon?
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6.4. Quyeét dinh khi xét dén dé hivru ich (d6 thoa dung)

Khai niém do hiru ich

= PO hitu ich 1a do do mirc vu tién cua nguoi ra quyét dinh doi vai
lo1 nhuan.

= Ly thuyét d6 hitu ich 1a 1y thuyét nghién ctru cach két hop murc
do uu tién vé d§ may ru1 cua nguoi ra quyet dinh do1 von cac yéu
to khac trong qua trinh ra quyét dinh.

» Do hitu ich dwoc woc tinh nhw sau:
Két qua tot nhat s& co do hituichlal  =>U (tot nhat) =1
Két qua x4u nhat s& c6 dd hiruich1a 0  => U (x4u nhat) = 0
Két qua khac s& c6 d6 hitu ich € (0,1)  =>0 < U(khac) < 1
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6.4. Quyét dinh khi xét dén dé hiru ich (dd thoa dung)

Khai niém do hiru ich

= Van dé dat ra I: Lua chon phuong 4n nao?
A : Chic chan thu dugce $30000
B : 70% kha ning thu duoc $60000, 30% kha ning thua 16 $10000 (- $10000).
Kha nang lya chon: 30% kha nang 16 $10 000 1a qué cao, quyét dinh chon phuong
an chac chan.

= Vian dé dat ra 2: Lua chon phuong an nao?
A : Chic chin thu dugce $30000
B : 90% kha niing thu dugc $60000, 10% kha ning thua 15 $10000 (- $10000).

Kha nang lea chon: Co hoi dé cd duoc $60000 1a kha cao, quyét dinh chon
phuong an duoc $60000.

= Van dé dat ra 3: Lua chon phuong an nao?
A : Chic chan thu dugc $30000
B : 85% kha ning thu duoc $60000, 15% kha ning thua 16 $10000 (- $10000).

Khd nang lwa chon: 2 phuong an nay thiy rang twong duong nhau, chon phuong
an nao cling duoc.
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6.4. Quyét dinh khi xét dén dé hiru ich (dd thoa dung)

Khai niém do hiru ich

= Khi d6 ta thay rang:
30000 ~ {(0.85, 60000), (1-0.85, -10000) }
~ {(0.85, 60000), (0.15, -10000) }

= PO hiru ich cua 30000 duoc xac dinh nhu sau:

1($30 000) = 0.85($60 000) + 0.15u(~ $10 000) = 0.85.

Ghi chii: diem 85% duoc goi 1a diém khong khac biét.
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6.4. Quyét dinh khi xét dén dé hiru ich (dd thoa dung)

Khai niém do hiru ich

" Tuong tu, gia su:
= Van dé dat ra: Lua chon phuong an nao?
A : Chic chén thu duge $11000

B : 60% kha ning thu dugc $60000, 40% kha ning thua 156 $10000
(- $10000).

Khd néng lya chon: 2 phuong an nay thay rang twong duong nhau,
chon phuong an nao ciing dugc.
Khi do:
11000 ~ {(0.6, 60000), (1-0.6, -10000) }
~ {(0.6, 60000), (0.4, -10000) }

= Do dé: u($11 000) = 0.6u($60 000) + 0.4u(— $10 000) = 0.6.

Phuwong phap dinh Iwgng trong quan ly- TS. Pham Canh Huy 231



6.4. Quyét dinh khi xét dén dé hiru ich (dd thoa dung)

Khai niém do hiru ich

Po hitu ich

1.00 U(60000)=1.00

U(30000)=0.85

11000 30000 60000
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6.4. Quyeét dinh khi xét dén dé hivru ich (d6 thoa dung)

Khai niém do hiru ich

Do hitu ich
1.00 U =1.00
Risk Averse/
tranh rui ro
Risk Seeking/
thich rudi ro
0.00
Min Max

DPuong do hiru ich/ Utility curve: Risk Neutral, Averse, Seeking
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