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THUAT TOI UU

Pao Van Khiém
Bui Thi Thu Hoa

Tom tit: Viéc mé ta cé dong cac néi dung chinh cua cac mon kinh té hoc vi mé va kinh té hoc
phuc loi cé thé thwe hién dwoc théng qua cdc mé hinh toan hoc, nhw cic mé hinh t6i wu. Trén co
S¢' tiép cdn tong hop mirc cao, cdac nha Kinh té ¢6 thé biét dwoc rd rang nhitng thdach thirc va co hoi
ma kinh té rai nguyén thién nhién néi chung va tai nguyén mede néi riéng phai doi mdt.

Hon nita, tie}y cdn mé hinh hoéa toan hoc con gilp cac nha kinh té phdt trién cic mé hinh dé
phan nao khac phuc cdc that bai thi truong nhu hang héa cong cong, ngoai ung, thong tin phi doi
Xirng. Bai viét nay trinh bay mér vai nét phac hoa dé minh hoa cho céch tiép cdan mé hinh toan nay.

Tir khoa: M6 hinh t6i wu héa, kinh té tai nguyén, kinh té nguon nuée

I. CAC BAI TOAN KINH TE CHU YEU
DUOI DANG MO HINH TOI UU HOA

1.1 Ty ¢ thay thé cdn bién va ty I¢ bién déi
cdn bién'

Ty 1é thay thé can bién, ky hiéu 1a MRUS
(Marginal Rate of Utility Substitution) gitra hai
hang hoa la ty 1¢ thay thé mot don vi hang nay
boi mot s& don vi hang con lai ma khéng anh
hudng tdi tién ich (utility) cia nguoi tiéu dung.
Goi U =U(X,Y) Ia ham tién ich ctia ngudi tiéu
dung khi tiéu dung hai loai hang hdéa X va Y. Co
thé ching minh ring MRUS =U, /U, , trong d6
U, =0U/dX vaU, =0U /oY .

Ty 1¢ thay thé k¥ thuat can bién, ky hiéu 1a
MRTS  (Marginal Rate of  Technical
Substitution) giita hai nhan t6 san xuét 1a ty 1¢
danh d6i mot don vi ctia nhan t6 ndy boi mot sb
don vi ctia nhan t6 kia ma san lugng cia quéa
trinh san xuit van khong doi. Goi X I1a san
lwong, K va L 14 nhan t§ vn va lao dong mot
cach tuong ung, MRTS dugc chimg minh 1a
MRTS = X, / X, véi X(K,L) Ia ham san xuat
va X, =0X /oK, X, =oX/oL.

Ty 1¢ bién ddi can bién, ky hiéu 1a MRT
(Marginal Rate of Transformation), la ty 1¢ gitra
hai loai hang héa duoc tao ra khi dich chuyén
mot don vi nhan td san xudt tir san xuét loai
hang nay sang san xuat loai hang kia. MRT, la

! Pai hoc Thiy loi

ty 1¢ thay d6i hai loai hang hoa khi dich chuyén
mot don vi von K tir san xuat hang ndy sang san
Xuat hang con lai. Nguoi ta c6 thé chirng minh
rang MRT, =Y, / X.
1.2 Diéu kién higu qud
1.2.1 Hiéu qua tiéu dung
Nguyén tic hiéu qua Pareto: mét tinh trang
phan bd dugc goi 1a dat duogc hiéu qua t6i wu
Pareto néu chung ta khong thé 1am cho mot
nguoi tot hon han ma khéng 1am cho mot ai d6
bi x4u di han. Xét bai toan phan bo giira hai ca
nhan (A va B) tiéu dung hai loai hang hoa (X va
Y) do hai cong ty (1 va 2) san xuét, trong d6 mdi
cong ty sir dung hai loai nhan t6 san xuat (K va
L). Bai toan cua mdi ca nhan (vi duy, cua A) la:
Max U*(X*, Y*)
thy thudc vao cac rang budc:
UX®, Y =Z
X, (K, LY)+ X,(K5, L) = X* + X®
YK, L)+ Y (KX, LY =Y*+Y*?
K'=K¥+Ki+ K'+ K}

L"=L{+L5+L{+L}

Day 1a mot bai toadn t6i wu hoa co cac rang
buoc dang thic. Ap dung phuong phap
Lagrange dé dua ra cac diéu kién bac-nhat. Sau
khi bién d6i, chung ta nhan dugc diéu kién hiéu
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qua tiéu dung la:
MRUS# = MRUS® (1)

1.2.2 Hiéu qud san xudt

Ddng thoi tir bai toén trén, ching ta ciing rat
ra duoc diéu kién hiéu qua san xudt:

MRTS} = MRTS} = MRTS} = MRTS} 5

1.2.3 Hiéu qua hén hop giita san xudt va tiéu
dung

Ciing tir hé diéu kién bac-nhat cua bai todn
trong Muc con 1.2.1 chiing ta co:

MRUS* = MRUS® = MRT, = MRT, ©)

1.3 Piéu kién toi wu

Vé mit toan hoc, tiép can trong viéc giai
quyét bai toan téi uu (Kinh té Phic loi) ciing
trong tu nhu cach tiép can dé giai quyét bai
toan hiéu qua trong Muc 1.2 ndi trén, tic 1a ciing
trong khudn khé cua bai todn Lagrange. Tuy
nhién, vé mit kinh té, cdn xem xét bd sung thém
mot gia thiét quan trong, d6 1a kha ning ton tai
cua ham phudc loi x& hoi SWF (Social Welfare
Function), ky hiéu la

WUA(XA, Y A)UB(X B, Y8 )} Khi d6 ta co:

Max W{UNX*, Y*), UB(X®, Y®)}

tay thudc va cac rang budc

X(KY, LY + X,(K%, LH =X+ X*

Y(KY, L))+ YK}, L) =Y* + Y*?

K'=K{+ K5+ K| +K)

L'=L{+ L3+ L+ L}

Sau khi xay dung biéu thirc Lagrage, viét cac
diéu kién bac-nht, va thuc hién cac bién doi

thich hop, chung ta nhan dugc két qua:
MRTS} = MRTS; = MRTS}; = MRTS3.

MRUS* = MRUSB
MRUS# = MRUSB MRT, = MRT,
Ngoai ra con céc diéu kién:
W ug U;

=T T (4)
W Uy Uy

Nhu vay, tom lai, ching ta thiy, trong bai
todn toi uu, cac diéu kién hi¢u qua déu phai
dugc thoa man, tuy nhién, diéu kién to6i uu con

d0i hoi do dbc cua duong bang quan phuc loi x4
hoi phai thoa man diéu kién cudi cling. M hinh
nay ciing dan téi mot két luan rang mic du, cd
nhidu to hop nghiém cling thoa mén diéu kién
hiéu qua, tuy nhién, nhiing nghiém théa maén
diéu kién t6i vu thi thuong dat duoc tinh duy
nhat nghiém.

I1. MO HINH KINH TE THU'C HANH DUOI
DANG BAI TOAN TOI UU HOA

11.1 M0 hinh thi truong canh tranh hoan hdo

Mot vi du vé dich vu tai nguyén nudc co thé
mo ta dudi dang mo hinh canh tranh hoan hao 1a
thi truong nude dong chai. Hang hoa nay hoi du
c4c tieu chuan cia mot hang hda canh tranh
hoan hao: hang héa cé thé do ludong, c6 kha
ning phan chia, thuong dugc trao d6i trong didu
kién nhiéu ngudi mua, nhiéu ngudi ban, ... Do
vay, trong ngin-han, gia ca ctia hang hoa nay
duoc xac dinh ty dong trén thi truong, khong ai
c6 thé can thiép.

Chinh diéu kién d6 lam cho céc diéu kién
hiéu qua néi trén d& duoc thay 1a thoa mén trong
c4c md hinh tdi vu tién ich cua nguoi tiéu dung
cing nhu trong mo hinh t6i da loi nhuan ciia cac
nha san xuat. No6i cach khac, ngudi tiéu ding va
nha san xuét trong linh vuc nuéc dong chai dé
dat dugc diéu kién phan bé hiéu qua.

11.2 M6 hinh hang cdng cgng

Trong nganh nudc c6 nhiéu truong hop hang
cong Cong nhu cung cap nudc sach nong thon,
cung cép nude tudi & Pong bang song Hong,...
Trong nhiing truong hop do, cac ca nhan nguoi
tiéu dung thuong phai cung nhau s dung mot hé
thong cung cép dich vu. Vi du nhu tudi, dé dat
dugc hi€u qua theo quy mo, cac cd nhan nong
dan phai cling nhau str dung chung mot hé thong
cung cap nudce tudi. Tuy tién loi vé mat hiéu qua
k¥ thuat, nhung kiéu cung cp dich vu nhu vay sé
pham phai mot nguyén tic kinh té 12 nguyén tic
khong thé loai trir (non-excludability). Hang héa
thong thuong s& tudn thii nguyén tic loai trir, tirc
la nguyén tic tiéu dang thi phai tra tién. Néu
nguyén tic nay khong dugc bao dam, nha san
Xuat khong thé thu hoi chi phi dé co thé duy tri
san xuat. Tuy nhién, trong truong hop hang cong
cong, vi du nhu nganh tudi, vi nhiéu Iy do, ching
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ta rat kho co thé loai trir nhimg manh rudéng nam
trong khu vyc tudi khi ho khong thanh toan cho
dich vu tudi.

M6 hinh héa van dé hang coéng cong cho
phép ching ta xem xét bai toan sau:

Max UAX, Y*)

tay thudc vao céc rang budc:

UbX, YH=Z

XK, LY=X
YK, LH=Y*+Y®
K'=K'+K'

L'=*+L

Su dung phuong phdp Lagrange chung ta
nhan dugc hé didu kién bac-nht, va sau khi
bién d6i mot cach thich hop, ching ta nhan
duoc két qua:

MRTS, = MRTS, 5)
MRT, = MRT, ©)
MRUS* + MRUS® = MRT @

Hai diéu kién (5) va (6) la diéu kién hiéu qua
san xuat, do vy trong viéc san xuat hang cong
cong, khong c6 van dé gi tir phia san xut. Tuy
nhién, diéu kién (7) khong phai 1a diéu kién hiéu
qua hdn hop trong mé hinh Iy thuyét d& noi
trong Muc I. O day, chung t6i khong di siu vao
phuong phap giai quyét bai toan ndy, ma chi
trinh bay viéc sir dung cong cu toan tbi uu dé
mo ta dé 1am rd ban chét ctia bai toan kinh té.
Viéc giai quyét vin dé hang céng cong nhu thé
nao s& dugc trinh bay trong cac bai viét sau.

11.3 M6 hinh ngogi iing

Nganh nuéc ciing ndi tiéng 14 mot linh vuc
c6 nhiéu ngoai mg. Mot trong nhiing vin dé
ngoai Gmg dién hinh I viéc st dung hoa chat
trong san xuit nong nghiép dé lam ting san
lugng nbng nghi¢p s€ gay ra mot hi¢u qua phu
2 tao ra cac chit gdy 6 nhidm cho dong chay,
anh hudng toi cac hoat dong san xuét khac phu
thugc dong chay nhu nganh ca. Tuong ty nhu
vay, cac dich vu st dung nudc cong nghiép,
nude sinh hoat d6 thi ciing la nhitng linh vuc
gop phan khong nho vao van dé 6 nhiém cac hé
théng nudc nhu song, ho, ...

Ban chit kinh té cua ngoai ung 14 cAc tac
dong (c6 thé 1a tét hodc xau) khong duoc tinh
dén trong hé théng hach toan kinh té. Tuc 13, hé
thong kinh té chua c6 nhirng quy tic hiru hiéu
trong viéc hach toan cac hiu qua phu nay. Dé
phét biéu vin d& ngoai tng ndy mot cach rd
rang, ching ta c6 thé sar dung mé hinh kinh té
V& ngoai g gitra nhitng nha san xuat nhu sau:

Ta c6 ham san xuat hang hda Y:

Y =Y(K",L",S) véi Y =0Y /35 >0

va ham san xuat hang hoa X:

X = X(K*,L¥,S) véi Xs =0X /85 <0

Trong d6 S la xa thai 6 nhiém phat sinh trong
qua trinh san xuat Y va anh hudng t6i san xuat
X. Di nhién, véi nhitng dic diém nay, md hinh
t6i wu co rang budc clng phuong phap
Lagrange s€ dua ra cac loi giai khong thoa mén
cac diéu kién hiéu qua va téi vu da duoc trinh
bay trong Muc 1. Tuy nhién, cac nha quan ly
kinh t& c6 thé thuc hién cac diéu chinh
(regulations) bang cach bét budc nhimng ké giy 6
nhidm phai bdi thudng cho nhitng ngudi bi anh
huong boi 6 nhidm. Dicu d6 ciing co thé duoc
mo hinh hoa boi mo hinh sau:

Max P, Y(K", L", S) - P.K*— P,L"— ¢S

trong d6 R,,P.,P_ tuong Gng la gi4 san
pham, tién thué vén va tién luong, ¢ 1a mirc dén
bu cho nguoi bi hai. Sau khi giai bai todn, ching
ta thiy, nguoi quan ly c6 thé sip dat cac mirc
gi& va mic dén bu dé 1am cho bai toan thoa man
cac diéu kién hiéu qua cua thi trudng nhu dugc
trinh bay trong Muc L.

111. MO HINH TOI UU HOA PONG

Muc trude da trinh bay mot mé hinh quy mo
t6i ru cia mot dy 4n nudc sir dung khung tinh
hoc. Piéu ndy 14 hiru ich, nhung bd qua mot sb
nghién ctu dong hoc quan trong. Mot du an
nude dugce 1ap ké hoach khong chi cho mdt giai
doan don 1¢, ma cho nhiéu nam. Nghién ciu
dong hoc bao gdm céc tinh toan lgi ich va chi
phi tuong lai, lya chon ty 1& chiét khau thich
hop, va ting trudng dan s6. Vi ty 18 ting truong
dan sé cao trong nhiéu qudc gia dang phat trién,
c6 thé 1a t6i wu néu lya chon mot cong suit
nuée 16n hon so véi cau hién tai.
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Duéi dang don gian nhét, quyét dinh trong
viéc thict ké mot dy 4n nude 6 lién quan téi vige
xay dung cong suat chuyén tai mot khoi lugng
nuoc xac dinh, tr mdt nguon téi dich (xem
Chakraorty, Hochman va Zilberman, 1995). Ky
hiégu W 1a bién trén cia nudc c6 thé duoc phan
phoi trong mot giai doan va chi phi co dinh cua
du anla f(W). Tai giai doan t, khdi luong nuéc
duoc sir dung 1a W, <W . Nudc cung cép loi ich
la B(W,,¢,), trong d6 &, 1a mot bién ngau nhién.

Chi phi hang nam cua nudc la c(W,) (né bao
gdm ca chi phi tryc tiép va ngoai tmg). Gia st mot
thiét ké du an cho T nam va ty 1€ chiét khau 1a r,
kich thuéce t0i wu cia du an dugce xac dinh boi toi
da loi ich rong du kién dugc chiét khau, tic la

T .

max | e TE{BW,,&,) - c(W,)jdt - f (W) 8

tuy thudc vao rang buoc W, <W .

D6i voi khoang thoi gian 1am ké hoach vo
han va phan tir ngiu nhién dong nhit &, = ¢, sir
dung nuéc tai moi giai doan 1a W, =W va bai
toan thiét ké t6i vu dugc rat gon thanh
E|BW,&)|-CW —

[Bw r)] W) )

TAI LIEU THAM KHAO

max

trong do E[B(\W,g)] la loi ich duy kién trong

mot giai doan va N(W) = E[B(\W,g)] -C(W)
la lgi ich dy kién rong trong mot giai doan.
Cong suét ti vu 1a ¢ muc khi loi ich dy kién
rong can bién MB(W)=0N/6W béng véi chi
phi can bién cia cong suit MC(W) =of /oW
nhan vai ty 1¢ 13i suat, tic 1a khi

MBW)=MCW) (9)

IV. NHAN XET

Sir dung cong cu mé hinh toan tdi vu (ca tinh
lin dong) dang 1a xu huéng phd bién cua cac
nha kinh té tai nguyén nuéc khip noi trén thé
gidi, tuy nhién, van chua dugc 4p dung rong réi
trong diéu kién nudc ta. Trong mot vai nam gin
day, chung t6i d@ manh dan ng dung tiép can
ndy vao nghién ctu cac bai toan kinh té tai
nguyén nuéc & Viét Nam. Tuy két qua chua
thuc sy hitu ich, nhung ching t6i hy vong s€ c6
thé phat trién linh vuc nay dé ting thém cong cu
cho nghién ciu kinh té tai nguyén nudc & Viét
Nam. Rit mong sy cong tac cua cac chuyén gia
dé giup cho viéc nghién ctru ciia chung t6i dugc
phét trién hon nita.
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Abstract:
MODELING WATER ALLOCATION BY OPTIMISATION TECHNIQUES

The descriptions of the micro-economics and welfare economics can be completed using
mathematical models, such as the optimal models. On the basis of high-level synthesis approach,
economists can clearly identify most important challenges and opportunities frequently encountered
in natural resources economics in general and water resources economics in particular.
Furthermore, mathematical modeling approach also provides economists with useful tools to
design various alternatives to correct the well-known market failures such as public goods,
externalities, asymmetric information etc. In this writing, we would like to present some examples
models in order to illustrate this mathematical modeling approach.
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