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TOM TAT
Viéc dAu tv phét trién nhanh v& Ning Lwgng T4i Tao (NLTT) ciing nhu viée ap dung d& an phét trién thi

TU KHOA
Thuit toan ra quyét dinh diu tw

Mo hinh m6 phong dya trén dai ly trong ban 1é dién canh tranh ludn 1a thach thiic 16n déi véi cdc nha diu tu. Sy khong chic chén vé gia

Lap ké hoach md rong cong suét

ez , ban dién din dén nhiéu rai ro trong viéc hoach dinh doanh thu va lgi nhuédn khi quyét dinh diu tv mot
MO0 hinh toi vu héa

nha mdy m&i. Nghién cifu nay nhim muc dich phan tich cic phiong phap du béo gia khac nhau dugc ap
dung trong cdc mé hinh mé phong hé théng dién dwa trén dit liéu clia cac dai 1y hién 6. Tt d6 duwa ra
phuong phép di bdo gia dua trén mé hinh t6i wu héa va hd trg ra nha du tu ra quyét dinh. Két qua mé
phéng cho thiy ring, trong mot thi trvdng dién cd 14p véi cac thiét 1ap mé hinh dugce cach diéu héa cao,
cac quyét dinh dAu tu dugc thire hién béi cic thuat toan dAu tw hién c6 rit nhay cam véi cac gia dinh lién
quan dén cac tham sb nhit dinh ctia thuat to4n ra quyét dinh dAu tu. Viée &p dung mo6 hinh dya trén dai ly
ny gitip cic nha dAu tv giam thidu céc rai ro tiém 4n va hwéng t6i mot thi tredng canh tranh minh bach

trong twong lai, phtt hgp véi thi trudng ban 1é dién canh tranh ma Viét Nam dang huéng téi.
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ABSTRACT

The investment to encourage rapid development of Renewable Energy (RE) as well as the application of

modeling the development scheme of competitive electricity retail market is always considered to be a great

Generation expansion planning challenge for investors. The uncertainty of electricity selling price results in many risks for revenue and

Optimization modeling profit planning when making decision on new plant investment. This study aims to analyze various price
forecasting methods applied in power system simulation models based on data from existing agents.
From there, a price forecasting method is proposed based on the optimization model and supports
investors in decision making. The simulation result shows that, in an isolated electricity market with
highly stylized model settings, investment decisions made by existing investment algorithms are very
sensitive to assumptions related to certain parameters of the investment decision — making algorithm.
The application of such agent-based model helps investors reduce potential risks and move towards a
transparent competitive market in the future, in line with the competitive electricity retail market

towards which Vietnam is moving.

1. Gi6i thiéu khoan diu tv tiém ning. Thi¢ hai, nhitng dy béo nay dugc sit dung

dé d4nh gia kha nang sinh 1&i ctia cac khoan dAu tv tiém ning. Kha

V&i miée do phic tap cta hé théng dién thi M6 hinh dva trén
dai ly (Agent-Based Model - ABM) la mot trong nhitng mo hinh dugc
thudng xuyén st dung. Thudt toan ra quyét dinh diu tw trong mé
hinh dya trén dai 1y dai han thudong bao gdm ba budc. Pau tién, cic
dv béo dugce dua ra lién quan dén 1oi nhuén c6 thé thu duge cho cac

*Lién hé tac gia: nguyenthanhhuyhcmut@gmail.com
Nhan ngay 15/10/2021, stta xong ngay 04,/11/2021, chip nhan ding 05/06/2022
Link DOI: https://doi.org/10.54772/jomc.03.2022.358

ning sinh 16i thudng dwge thé hién bing cach tinh todn cac sb litu
phd bién, ching han nhv gia tri hién tai rong (NPV) hoic ty sudt
hoan vén ndi bo (IRR). Trong budc thi ba va cubi cling, khoan dau
tw ¢6 lgi nhét, néu c6, sé duoce chon. Qua trinh nay thuong dugc lap
lai cho dén khi khéng c6 dai Iy ndo sin sing diu tv nita. Thach thic
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chinh ma cdc mé hinh nay phai déi mit nim & buwéc dau tién, titc 12
thiét k& mot phuong phap phit hop cho phép cic dai ly duwa ra dy
doan vé& cic dong doanh thu trong tiwong lai. Trong khi cdc m6 hinh
dua trén dai 1y hién tai dugc diéu chinh dwa trén céc chi sb va tiéu
chi duge sit dung dé dwa ra quyét dinh ddu tw (vi du: NPV khong 4m
hoic IRR téi thiéu), cic phwong phap duoc st dung trong cic md
hinh dya trén dai 1y dai han hién c6 khac nhau dé dy doén gia trong

twong lai hodic cac ludng doanh thu thay di manh mé.
2. Gidi thiéu vé mé hinh dua trén dai ly

Trong nhitng thap ky qua, m6 hinh dya trén dai ly da dugc st
dung dé tra 15i nhidu loai cau héi nghién ctu trong bdi canh hé théng
dién. Nhin chung, c6 thé x4c dinh hai nhém mé hinh dva trén dai ly:
mé hinh dua trén dai Iy ngdn han va mé hinh dua trén dai Iy dai han.
Hai loai mé hinh dya trén dai ly nay thudng dugce st dung cho cac

muc dich khdc nhau va trong tim cta bai 12 vé mé hinh dua
trén dai 1y dai han. Cic mé hinh dwa trén dai ly ngin han cht yéu
duoc st dung dé nghién citu trd choi diu thiu trén mot thi trudong
theo cac thiét ké thi truong khac nhau. Panh gia toan dién vé cic md
hinh dya trén dai Iy ngén han c6 thé dugce tim thiy trong tham khao
[11, [2]. Khong giéng nhu cdc mo hinh dya trén dai ly ngén han tap
trung vao két qua ctia thi trudng giao ngay, cdc mé hinh dua trén dai
1y dai han dwoc phét trién dé nghién ctu quéa trinh chuyén déi hé
théng dién véi quy mé thoi gian thay ddi tit nhidu nim dén nhidu
thap ky. M6t s6 mo6 hinh dua trén dai 1y dai han da két hop viéc ra
quyét dinh diu tu & cp dai ly, vi du PowerACE [3], [4], AMIRIS [5],
EMCAS [6], [7] va EMLab [8] — [10]. M3i mé hinh ké trén d&u phat
trién phwong phap du bao gi4 khac nhau va & nghién citu ndy sé tip
trung xem xét anh hudng ctia cic phuong phap du bio gia nay dén
két qua mé phoéng, ciing nhu xiy dwng mét phwong phéap du béo gia
mé&i minh bach hon, kha thi khi tng dung vao mo hinh mé phong hé
théng dién ban 1é canh tranh ctia Viét Nam dang huéng téi.

3. Mb phéng thi truong dién bing mé hinh dva trén dai ly
3.1. Xdy dung mé hinh

Pé danh gi4 hiéu qua anh huéng cta cic phuong phép du béo
gia dén két qua mo phong, mot khung mé hinh dua trén dai ly dai
han duge phat trién va cic phuong phép du béo gid khac nhau dugc
trién khai trong thudt todn ra quyét dinh diu tuw cta nd, déng thoi
gilt cho tht ca cac cai dit khac trong mé hinh khong ddi. St dung tap
hop céc gia dinh nay cho phép thu dwoc mét diém chuin duoc xic
dinh r6 rang, diém cin bing dai han déng vai trd 1a mét giai phap
tham chiéu. Cu thé hon, theo tap hop cac gia dinh nay, mé hinh dya
trén dai 1y nén héi tu vé trang thai cin bang dai han. Su sai léch so

v6i trang thai can bing dai han nay c¢6 thé duoc hiéu 1a tic dong caa

phuong phép dy bdo gia duwgc s dung. MO hinh dya trén dai ly
dvoc thye hién bing ngdén ngit 1ap trinh Julia. M6 ta ctia mé hinh
dya trén dai Iy dai han tuén theo giao thiic ODD (Tdng quan, khai
niém thiét k& va chi tiét) nhw d@ xuét ctia Grimm va cong sv [11].

Ba loai dai Iy (thuc thé) dwoce xem xét trong mo hinh dia trén
dai 1y dai han: cdc cong ty phat dién, nha didu hanh thi truong
(Trung tdm Pidu do Hé théng dién Qudc gia) va ngudi tiéu ding
dién. Pic diém chinh ctia dai ly cong ty phat dién 13 danh muc céng
nghé ctia né. Bién trang thai cia nha diéu hanh thi trudng 1 gia dién
thi tredng. Ngwdi tiéu diing duwge dic trisng boi ciu hinh tai ctia ho.

La mot md hinh dai han, mé phéng bao gdm vai thap ky trong
khi d6 phan giai thoi gian la 1 gio. Do d6, hai khai niém chinh dugc
dua ra dé két hop gitta 1ap ké hoach dai han (v&i thoi gian kéo dai
hang thap ky) véi hoat déng ngén han (v6i d6 phan giai theo gi®) la:
ngay dai dién (representative day) va nam quan trong (milestone
years - MYs). Hinh 1 cho thiy mét so db vi du vé nhitng ngay dai
dién va nhitng ndm quan trong. Mot cach tryc quan, cac ngay dai
dién tim céch giam sb ngay thuc té trong mét nim bing cach tim mot
s6 ngay nhit dinh va trong s twong tng cua chiing dé giam thiéu do
léch so véi cac cAu hinh tai theo gior diy du.

Nhu duge chi ra béi cc hinh chit nhat trong Hinh 2, bén quy
trinh chinh dugc thyc hién trong moé hinh dya trén dai ly dai han
duoce dé xult: diu thiu trén thi trudong giao ngay, xac dinh gia thi
truong, xdc dinh cdc may phat dién sé ngitng hoat dong va tién hanh
diu tu vao cong suit mdi. Chi tiét nhu sau: qué trinh d4u thiu trén
thi truong giao ngay duge thuc hién bdi cic nha san xult ning
lwgng va tit ca cic nha phat dién dugc gia dinh dit gid thiu bang
v6i chi phi can bién. Sau dé, nha didu hanh thi trudng xac dinh gia
thi truong bing cach téi da héa phiic lgi x4 hoi. Khi dat dén mot nim
quan trong, cdc cong ty phat dién diu tién ngitng hoat dong cac don
vi san xuét di dat dén vong doi cta ching, tiép theo 13 mét qua trinh
diu tu trong d6 cac cong ty phat dién dua ra quyét dinh dAu tu mot

céch tudn ty.

Time horizon
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Hinh 1. M6t vi du v& biéu dién thoi gian qua cac ngay dai
dién [12].
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Hinh 2. Luu db ctia mé hinh dya trén dai 1y dai han.

2.1. Thiét ké mé hinh
2.1.1. Giai doan khdi tao

a) Khdi tao co ciu ngu?)n dién hién c6

Mo hinh dwoc khoi tao véi su két hop cong sudt hién c6 duoc
phan b6 ddng déu trong hé théng, titc 12 cac loai cong nghé khac
nhau chiém cting mot lugng thi ph?in. Viéc khoi tao nay nhdm muc
dich di chéch khoi trang thai cin bing dai han dé dam bao ring viéc
dat dén trang thai can bing nay khong phai 1a két qua cta co ciu

ngudn dién ban du.

b)  Khdi tao céc dai ly 1a cong ty phét dién

Mo hinh dugce khoi tao véi 5 dai ly 1a cac cong ty phat dién va
co cAu ngudn dién hién c6 dwoe chi dinh ngdu nhién cho cic cong ty
phat dién nay. Trong nghién cttu nay, viéc khéi tao cac cong ty phét

dién sé khong thay dbi két qua va két ludn vi chiing ddng nhét.
2.1.2. Dit liéu ddu vao
Trong nghién citu nay, dit liéu phu tai hé théng dién cta Viét

Nam ctia nam 2021 duwgc st dung (Di liéu phu tai duge ldy tir

website www.nldc.evn.vn, v@i d6 phan giai theo gi®). Gid tri caa tai

bi mét (VoLL) 12 2000 $ / MWh va 14i suét 5% cling dugc st dung.
Pé don gian héa cac phén tich, nghién cttu niy chi xem xét cac cong
nghé c6 ty trong 16n trong co ciu ngudn dién, mang tinh dai dién, cu
thé 12 cong nghé chay tai nén, tai lung va tai dinh. C4c cong nghé nay
tong ing v&i nhiét dién than, nhiét dién khi (chu trinh hén hop) va
dién gi6 (xa bd) c6 cac dic diém kinh té - ky thut dya trén dit liéu
nim 2030 trong Cim nang cong nghé Viét Nam [48]. Pic diém kinh
té - ky thuat ctia cic céng nghé nay duoc trinh bay trong Bang 1. TAt
¢4 céc chi phi dwoc thé hién 13 d6 la My (USD), gid nim 2019.

2.1.3. M6 hinh con

Thuét todn mo ta viéc diu tv vao cac nha may dién mé&i bao
gdm ba budce. Thit nhét, cac didu kién thi truong lién quan dén hé
théng dién trong twong lai duwge hinh thanh bing cich xem xét su
phét trién cta co cAu ngudn dién, gid nhién liéu va di liéu phu tai.
Tht hai, didu kién thi truong tong lai duoc st dung dé dy doan gia
thi truong trong twong lai. Cac phuwong phap du bao giad khac nhau
dugc trinh bay trong Phin 3.3. Thi ba, loi nhuan ctia mdi nha may
dién ting vién dugc danh gia bing cach tinh NPV ctia né. Cudi ciing,
nha méy dién c¢6 NPV cao nhit duwoc chon. Viéc tinh todn NPV c¢6
tinh dén doanh thu ky vong, chi phi ky vong va hé s6 chiét khiu (dai
dién cho ty suét lgi nhuan ky vong téi thiéu). Cong thtic tinh NPV

nhu sau:
NPV, = Zy(—(ljy)y X ((=fiy X Giy) + CaZnWya X Vigan X Jiyan X
Py.an = Viyan))) @)
Trong dé:

r: 14i sut hang nim

Yiyan - cac hé s6 cong suit (capacity factor)

fiy: chi phi ¢ dinh khéng phu thudc vao dién san xuét thuc té
Giyan» 16 12 tong chi phi dau tw hang nam £,4"*¥va chi ph{ van hanh
va bao tri ¢ dinh (FOM) f°%"ctia cong nghé twong ting. V& miit toan
hoc, chi phi ¢ dinh ctia mdi don vi phét dién da 1ip dit dugc tinh

nhu trong phuong trinh :

fiy = [EPEX + fO8M vie vy €Y 2)

Trong d6 chi phi d4u tu dwgc tinh bing céng thiie (3)
CAPEX _ XA+t .

fi =P; % (1+r)"i—1’VL el (3)

Thuat ngi¥ chi phi bién dbi v;, 4, dugc tinh bing cong thiic (4),

phu thudc vao san lwgng dién thite té va bao gdm chi phi nhién liéu

fuel

(cong v&i chi phi phat thai va thué) Viydan

bao tri thay dbi (VOM) vZ5H,:

/u;va chi phi van hanh va

Sfuel

Vigan = VO, + V‘*’yt'jh, Viel,yeY,deDheH )

Céc gia dinh chinh 1am nén tang cho cAu tric mé hinh:

« Dit liéu phu tai duoc gia dinh 14 khéng thay d6i va dugc lap
lai hang nam.

« Céc dic tinh kinh té ky thudt cta tit ca cdc cong nghé duoc
gia dinh 13 khéng ddi trong toan bd thdi gian mé phéng.
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» Viéc lya chon va trong sb twong ng ctia cac ngay dai dién
duoc gia dinh 13 khong thay ddi trong twong lai.
« Cac quyét dinh dAu tu ctia dai Iy c6ng ty phat dién khong bi

rang budc v& ngan sach.

2.2. Cdc truong hgp nghién citu

Trong cac mod hinh dva trén dai ly dai han hién c6, cé thé xac
dinh hai loai phuvong phap du bdo gia khic nhau: phvong phép du
béo gi4 ngoai sinh va phuong phap du béo gi4 noi sinh. Méi loai c6
thé dwoce phan biét thém bing hinh thite théng tin thiét yéu duge
cung cip lam diu vao cho phuong phép twong ttng. Ca hai loai

Bang 1. Pic diém kinh té - ky thuét ctia céc cong nghé dugc xem xét.

phuong phap du béo gid hién c6 ddu dwa vio mé-dun mé phong b
trit thi trvong ao (virtual market clearing simulation module). Mo-
dun nay xdc dinh cic duy bao vé gia dién trong twong lai va gi® hoat
dong cho cac Iva chon diu tu khac nhau bang cach két hop céc du
bao vé co cAu ngudn dién trong twong lai v&i gid nhién liéu, nhu ciu
va thong tin céng nghé. Mac dui cdc mo-dun thanh todn bu tri? thi
treong ao duge xdy dung va dit tén khac nhau trong céc bai béo
dvoc tham khao, nhung tt ca ching déu ¢ thé duoc hiéu 1a mot
thuét toan bu trtt thi trudng phu hgp véi cung - clu dva trén th@ ty

ting din ctia gia (merit-order based).

Kich thwée 1 unit | Vong doi Gié nhién liéu i FOM Chi phi diu tw
Cong nghé Hiéu suat
(MW) (n@m) ($/MWh) ($/MWh) ($/kW) ($/kwW)
Tai nén
100 30 3,55 0,44 59,4 1610
(nhiét dién than )
Tai lung
100 30 0 1 42 2150
(dién giod)
Tai dinh
100 25 12,5 0,59 28,5 690
(nhiét dién khi CCGT)

< Khan tao nam y = nam hién tai >

Cap nhat co cau ngnon dién

Khoi tao ngay d= 1

< Kha tao gio h =1

Cap nhat phu tai

Tét ca dai 1y nép thau theo
chién luge dau thau eia ho

‘ Thanh toan bu trir thi tnromg |

Luu gia thi tnromg

Thém gier vao
ngay dan dién?
Sai

Bang

- A Ding
T:hem ngay vao i d=d+1
dm quan trong? I |

Sai

Két thiic Look:

o ¥ = ndm quan trong tiep theo l—

head honizon

Dimg
Hinh 3. M6 phong thanh todn bui trit thi trudng ao.

Nguoi ta xdy dyng mot mo-dun mod phéng thanh todn bu trit
thi truong 4o dua trén thit ty ting din clia gia (merit-order based),
duwgce thé hién trong Hinh 3. Trong qué trinh mé phéng thanh toan bit
trit thi tredng ao, thi trudng duge thanh toan titng budc dya trén du
béo co cAu ngudn dién ¢6 tit phwong phap goi 1a tAm nhin twong lai
(look-ahead horizon). Tham sb tAm nhin tuong lai (look-ahead

horizon) nay xac dinh khoang cach trong tuwong lai ma mot dai ly cé
thé tiép can théng tin khi mot dbi twong dAu tv dwgc dénh gid. Tham
s6 nay da dugc dit tén 1a “khoang thoi gian du béo (forecast period)”
va “duong chan troi thoi gian trong nim tham chiéu (reference year
time horizon)” twong tng trong [6], [10]. Ngoai nhitng diém twong
ddng v& cach xt 1y théng tin trong twong lai, cdc phiwong phap van
tdn tai nhitng khac biét quan trong vé cach dy bao co' ciu ngudn dién
trong twong lai. Sau day, cac phuwong phdp du bdo gia hién cé sé
duge md ta chi tiét, dic biét chi y dén thanh phin du bdo co ciu
ngudn dién. Mot phiong phap du bao gia méi (thude phuong phap
du bdo gia nodi sinh) ciing dugc gidi thiéu.

2.2.1. Phuong phdp du’ bdo gid ngoai sinh

Phuwong phap du béo gid ngoai sinh dua trén thong tin vé& hé
théng dién trong twong lai tit cic ngudn thong tin déc lap véi mo
hinh. Théng tin nay thwdng xuit hién duéi mét trong hai dang: gia
dién trong twong lai hodic dién bién ciia co cAu ngudn dién trong
twong lai. Dy bdo vé gid dién trong twong lai c¢6 thé duge thu thap
bing nhiéu cach khéc nhau. Vi du, gia dién trong twong lai c6 thé
dugc tinh bing cach ngoai suy gia dién trong qué kht sit dung cic
phitong phap nhin dang miu. Co ciu ngudn dién trong twong lai
thudng duoc rit ra tit cdc béo cdo hodc két qua nghién citu ctia bén
tht ba. V&i théng tin nay, cac dai Iy c6 thé chay mot mé-dun méd
phong thanh toan bii trit thi tritdng ao dé truy xuét doanh thu du

kién trong twong lai va gia can bién.
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2.2.2. Phuong phdp du’ bdo gid noi sinh

Trong cac phuong phép du bao gia noi sinh, cac dai ly du doan
ndi sinh gia twong lai (doanh thu tuwong Ging va gia can bién) trong
qué trinh mo phong, titc 1a ngudi sit dung khéng cin cung cp tit ca
théng tin truc tiép lién quan dén gia dién trong twong lai hodc su
phét trién co cAu ngudn dién trong twong lai. Vi du v& khung mé
hinh dva trén dai ly da ap dung cac phuong phép du bao gia ndi sinh
bao gém tham khao [6], [10], [13]. Trong céc tai liéu tham khao nay,
phuong phép du bio gia thudng bao gdm hai bude. Trong bude dau
tién, cc dy bao dugc dua ra lién quan dén co ciu ngudn dién trong
twong lai. Trong budc thit hai, dy bdo co ciu ngudn dién duge sit
dung 1am diu vao trong mé-dun méd phong thanh toan bi triv thi
tredong ao (Hinh 3)

Hinh 4 va hinh 5 dai dién cho phuong phép du bdo gia ndi sinh
Endo.2. Ngoai thong tin da duge xem xét bdi phurong phap "dai 1y can
canh (myopic agents)", phuong phép du bao gid néi sinh Endo.2 xem
xét cac di béo vé cac khoan dau tu trong twong lai ctia cac dbi thi
canh tranh. Tuwong ty nhu phuong phép “dai Iy can thi”, cac du bao
két qua vé co cAu ngudn dién trong tiong lai sau d6 duoc st dung lam
diu vao trong mo-dun md phong bl trit thi truong do dé du doan gia
dién trong twong lai. Pbi vi viée ra quyét dinh diu tw, mé hinh duoc
trinh bay trong [6] bao gém nhitng bat én lién quan dén ting truéng
phu tai, diéu kién thily vin va cac khoan diu tu clia cac dbi thu canh
tranh trong nhiing nim t6i. Sy khong chic chén duge biéu din théng
qua mdt cay kich ban, nhv dugc thé hién trong Hinh 6. Nhu dugc trinh
bay & phia bén phai ctia Hinh 6, dbi v&i mbi dai 1y, 9 sy khong chéc
chén lién quan dén viéc diu tu ctia cic déi tha canh tranh.

Quyét dinh m& rong cong suit bao gdbm hai 16p: tdng cong suit
14p dat va sy phan bd cong suét nay gita cdc loai cong nghé khac
nhau. Trong 16p diu tién, 3 nhanh khéc nhau v& tdng coéng suét 18p
dit ctia cac dbi thu canh tranh dwgce xem xét, va xac sudt dugc gan
cho mé&i nhanh ndy. Trong 16p thit hai, méi nhanh dugc chia thanh 3
nhénh con khac nhau v& sy phan bd téng céng suét 1ip dit gitta cac
loai hinh cong nghé khéac nhau.

Tuwong tu nhu cac phuwong phép du bao gia ngoai sinh, phuvong
phép nay c6 nhitng han ché ré rang nhét dinh. Han ché chinh 13 sy

Nha may sé Co céu nguén
ngirmg hoat dong hién ta da cong bo

Dy én dau tu

L
- —t—— &
Dur béo co cau nguon

sin c6 ctia cac tham s cho cay kich ban, d4n dén mét tinh linh hoat
trong viéc thiét 1ap cac tinh hubng cu thé. Ngoai ra, ngudi ta c6 thé
hiéu chinh cay kich ban khi xem xét lai v& co' cAu ngudn dién trong
qué kht. Cach hiéu chudn nay c6 thé anh huéng dén két qua mo
phong bing cach gia dinh ring co cAu ngudn dién trong tuong lai
phét trién theo cach twong ty nhu truée diy, diéu nay da duoc
chitng minh 14 khéng phit hop vi céc yéu t6 khac nhau nhu sy xuit

hién ctia cong nghé md&i va céc dbi thu kinh doanh m&i [14].

2.2.3. Phutong phdp du bdo gid dira trén tdi wu héa

Nhu dugec trinh bay trong Hinh 7, trong phuong phap du bao
gia dua trén téi wu héa méi, cac dai ly dwa ra du béo gia bing cich
giai quyét van d@ 1ap ké hoach mé& rong céng suét (tic 13 mo hinh téi
wu héa hé théng dién dai han truyén théng). Cach giai thich cua
phuong phap nay 1a mi dai 1y gia dinh ring co cAu ngudn dién hé
théng sé& phat trién theo cach giam thiéu chi phi khi dwa ra cac du
béo gia dai han. Vi ly do nay, tit d6 phuong phép nay sé dugce goi la
phuong phép “ti thiéu chi phi diu tv trong twong lai”. Thong tin
lién quan dén co cu ngudn dién hién tai, cac khoan diu tu da duogc
céng b6 va cac ké hoach vé cic nha may sé ngitng hoat dong trong
twong lai dugce st dung 1am diu vao cho bai toan 1ap ké hoach m&
réng cong suit phat dién. Théng tin dau ra tit bai toan 1ap ké hoach
mé rong cong suit ndy gdm hai phan: gid béng (shadow price) va du

béo co cau nguon dién.

2.2.3.1. Ham muc tiéu
Ham muc tiéu nhdm muc dich giam thiéu téng chi phi hé

théng:

HGl.iﬂ 2y 2i( iy X Gjy) + (XaXn Wa X Viyan X 8jyan X AD) +
1y

((VOLL X ¥y ¥.q(Wg X Xp1lyqn)) ()

Hai phén trong ham muc tiéu lan luot thé hién chi phi phat
dién va chi phi tén thit dién. Chi phi phét dién bao gém chi phi c6
dinh (xem phuong trinh (2)) va chi phi bién dbi (xem phuong trinh
(4)). Chi phi ctia tén that dién 12 téng trong s6 cta tén thit dién nhan
dien bi méit  (VoLL).

v6i gia tri ¢b dinh cla

| Gidnhientiu | | Nhwein | | Dacdiém cong nghé |

Mo phong thanh toan
b trir thi truomg ao

Dur bao gia

Hinh 4. So db phuong phap du bao gi4 dai Iy can thi (Myopic agents) [10].
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Nha may sé
ngirng hoat déng

Co cau nguén
hién tai

Su khéng chic chén vé déu tu cia
déi thu (théng qua cdy kich ban)

Du 4n déau tw
da cong bo

B

. . +
| Du bao co cau nguon }47

4

y

‘ Gia nhién liéu ‘ ‘ Nhu cau ‘ |

Dic diém cong nghé

Mo phong thanh toan
bu trir thi treong do

Du bao gia

Hinh 5. So dd c4c phuwong phép di bao gia cac kich ban ngoai sinh

cho céc khoan dau tw trong twong lai (Exogenous scenarios for future investments) [26].

Sw mé réng cia dbi thi canh tranh
Phu Tii Piéu kién Cing sui Loai
u Tai thiy dién dng suit oai
P2 Pa1
Cao /plo< Cao /po
22 42
p
23 :
P1a P31 \%
Trung % Trung ﬁo
binh bink
P12 1{'_1\1 Paz Paz ;‘ Paz ®
o< O<Z
\ D23 %O
, P ) Pa1
P13 Thap 2 P33 Thap /O
P2z Paz
— P oc ™ 9
P23 %O

Hinh 6. Cay kich ban dugc trién khai thé hién sy mé rong ctia dbi thii canh tranh [6].

Nha may sé
ngung hoat déng

Co cau nguon
hién tai

Du 4n dau tw
da cong bo

Dit liéu dau vao .

y

| Gia nhién liéu ‘ | Nhu cau | ‘Déc diém

cong nghé

Keé hoach mé réng
coéng suat

Gia mo

v

‘ Du béo co cau nguon ‘

!

‘ Hanh vi chién lwoc

| Miic d6 chi tiét cao ‘

‘ Dam phan hop déng song phrong ‘ cee

i

M5 phong thanh toan
bu trwr th trwong ao

Hinh 7. So d phuong phap du bao gia dua trén téi wu héa.
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3.3.3.2 Cdc rang budc Giy = Giy—y +inv;y_, —dec;y,_,VIELVYEY (@)
Rang budc can bing ning lwgng: dbi véi mbi bude thoi gian t, Rang budc ngiing hoat dong: viéc ngitng hoat dong cta loai
tdng san lwong dién va tén thit dién ning bing tdng nhu ciu. cong nghé i trong nim y 14 khoan diu tw vao loai cong nghé i trong

! nim y-n;, trong dé n; 14 thoi gian ton tai ctia cong nghé.
Z(gi,y,d,h XAt) + Uygp =Lyan

o dec;,, = invi‘y,nl_,Vi ELVy€eY (8)

viel,VyeY,vdeD,VheH (6) Gi6i han phat dién: san lugng dién thuc té cua titng loai cong

Han ché vé cong suéit da 1p dit: dbi v6i méi ndm, co chu nghé khong am va khong duge vitot qua cong sudt 1ip dit clia cong
ngudn dién dvwoce cap nhat bing cach thém cac khoan diu tw méi va nghé twong ng.

trtt di cadc nha mdy ngitng van hanh. 0<giyan <Gy, Vi€EL,Vy€Y,vd € D,Vh € H )

(R:‘lul:inH Khdi t30 ndm =1 > Két thic

Nam = nam +1

| Din thie trén thi trubing giso ngay |

Xiic dinh gia thi trimg

‘ Neimg hoat déng nha may hét o tho |
1 Qui trinh diu tir
v

{ Kioiwovong dhuwmer )

Chon ngau nhién 1 dai Iy

Chon 1 img vién cong nghé

Thém mét unit céng nghé duoc chon
o cor cAu ngudn dién hién tai

Thém mét don vi céng suit ciia cong nghé dwoc chon
o eo chu nguon dién hién tai

Chay bii toan t6i wu hoa véi diu vio 1 eo ciu nguén
dién hién (Céng thic (4-2) - (4-9))

M3 phong thanh todn bi tri thi truomg do v6i co ciu
nguon dién du bao

Tat ca cac tmg vién cong

Tinh NPV ctia céng nghé dwoe chon
nghé d duoc dénh gia

dua vio gia dirbio

Quyét dinh diu tu vio cong nghé Dimg

cho NPV cao nhat

Tién hanh dau tir va cap nhit co can
nguén dién hién tai

Dimg Sai

Sai Tiit ci cic doi i Codautir Dén nim ket Bing
Iy dii diu e méi? thitc

Hinh 8. Téng quan vé md hinh dva trén dai 1y véi phwong phép di béo gid méi duge dua vao quy trinh dau tu.

3.3.4. Thiét 1dp truong hop nghién citu 3.3.4.2. Cdu hinh ctia phitong phdp du bdo gid “Kich bdn ngoai sinh cho
3.3.4.1. Cdc gid dinh va cdi ddt chinh cia mé hinh dia trén dai ly dai cdc khodn ddu tf trong ttong lai”
han Rét kh6 dé 4n dinh céc gi tri thich hop (ca phéan phdi cong
Nhim muc dich dénh gi4 hiéu qua cac phuong phap du bao nghé va téng cong sudt) cho cac tinh hudng dai dién cho cc khoan
gi4 khéc nhau, theo gia dinh v& théng tin hoan hao va céc dai Iy hoan diu tu trong twong lai sé dwgc thue hién bai cic d6i thi canh tranh.
toan hop 1y, mot mé hinh dia trén dai Iy dugce hiéu chudn tdt sé dat Dé nghién cttu anh huéng cia nhitng ky vong nay, mot phan tich do
duoc hoic it nhit 13 gin ding trang théi cin bing trong dai han. Vi nhay dugc thyc hién trong d6 céc khoan dau tu dy kién ngoai sinh
muc tiéu xac dinh didm chuén cta giai phap so véi giai phap can clia cdc dbi thit canh tranh khac nhau ca vé téng cong sudt du kién sé
bing dai han, tit ca cdc dai Iy con duoc gia dinh hoan toan hop 1y, duwge cac dbi thu canh tranh bd sung trong nhitng nim t6i ciing nhuw
huéng t&i tuong lai (forward-looking) va hoat déng nhu nhitng v& phan phéi cac cong nghé ma cédc dbi thi canh tranh dy kién sé dau
ngudi dinh gia (price taker). tw. Vé tong cong suat tdng thém, chiing tbi cho rang cac doi thu canh

tranh ddu tu t6i 85 %, 90 % va 95 % lwgng tai dinh. V& phan bb
cong nghé, c6 ba tredng hop khic nhau dugce xem xét. Pidu nay din
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dén tdng cong 9 trudng hop cé thé xay ra dbi vdi cac khoan diu tw
trong twong lai ma cac dbi thu canh tranh dy kién sé thyc hién. Céc
td hop tham sb va céc thé twong tng ctia 9 trwdng hop nay dugce
trinh bay trong Bang 2.

=Chay taiinén = Chay tai hmg

250000
200000
150000
100000
50000

14917 3 3435

28 N

22065 ME 2l T

0 —_— —_— —_— —_ —_—

5 10 15 20 25 30 (la)

Tée dong cta tam nhin twong lai
lén phwong phép du bao dai ly can thi

Bang 2. Cic tham s6 dugc xem xét cho cy kich ban m& rong.

Tong mite m& Phéi phéi (Tai nén/tai lung/tai dinh)
rong clia cac dbi
thit canh tranh 0,2/0,5/0,3 0,3/0,2/0,5 | 0,5/0,3/0,2
0,95 (@) (b) ©
0,9 @ (e ®
0,85 (€] (h) ®

1

Tac dong cua cay kich ban
trong phuong phap du bao | len phwong phap giam thieu chi phi dau tu trong twrong | phdp
kich ban ngoai sinh cho céc lai chuan

= Chay tai dinh —— Phutai dinh= 42482 MW

14606 14606 14606 14686 14606 14606 14839
= 3= 2 1 e Ly us e 39
2B 2 13 B B 1 F E 1888
= = = = = | —1 = =
(3e) 5 10 15 20 25 30
Tac dong cua t$1111 nhin twong lai Giai

khoan dau tw trong tirong

Hinh 9. Téng quan vé tac dong ctia cac thong sb chinh trong cac phwong phép du bao gia khac nhau

dén két qua co cAu ngudn dién.

4. Két qua va thao luan

Céc tac déng cua cac phuong phap dv bao gid nay dbi vdi cac
thudt toan ra quyét dinh diu tv dwgc phan anh qua co ciu ngudn
dién & twong lai. Do d6, phan tich d6 nhay duoc thuc hién déi véi
cac tham s6 chinh tiwong ting ctia cic phuong phap du béo gia khac

nhau.

i TAm nhin twong lai (look-ahead horizon) trong phuong phap
“dai 1y can thi (myopic agent)” va phuong phéap “téi thiéu héa
chi phif dau tu trong twong lai”

ii.  Cac gié tri dugc gan cho cdy kich ban (scenario tree) trong
phuong phép “kich ban ngoai sinh cho cac khoan du tu trong
twong lai”

Hinh 9 cung cip mét cai nhin téng quan vé co' cu ngudn dién
du bao dugc dua ra tit cadc phuong phép du bdo gia khac nhau va do
nhay twong tng clia chting. Giai phép chuén dé so séanh cho tAt ca cac
mo phong 12 can bing dai han, duge tinh toadn bing mé hinh 1ap ké
hoach mé& rong céng sudt 14y dit liéu diu vao giéng nhv mé hinh dva
trén dai ly.

C6 thé thdy, cac phuong phip du bdo gid “dai 1y cin thi
(myopic agent)” va “kich ban ngoai sinh cho cic khoan diu tu trong
tiong lai” bi anh hudng nhiéu bdi cac thong s6 chinh tiong ting cta
chiing. biéu nay dwoc phan 4nh bdi két qua co cAu ngudn dién trong
twong lai rit khac nhau. Mit khac, phiwong phap du béo gid “giam
thiéu chi phi diu tv trong twong lai” dugce dwa ra dé wée lvgng mot
cach c6 hé théng dén giai phap can bang dai han. Cac phin sau day

cung cip phan tich chi tiét v& titng d6 nhay dugc xem xét.
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4.3.  Phdn tich do nhay cta tam nhin tuong lai (look-ahead horizon)

Nhv dwoc thé hién trong Hinh 9, cac két qua mé phong c6 do
nhay cao dbi v6i tham sb tAm nhin twong lai (look-ahead horizon)
khéac nhau khi st dung phuong phép du bédo gid "dai 1y cén thi". Cu
thé hon, khoan diu tv qua mitc ngly cang 16n khi TAm nhin twong
lai (look-ahead horizon) v&i khoang thoi gian xa hon. Céng nghé tai
dinh chiém hiu hét cic khoan du tv qud mifc. Cac két qua mo
phong cua mé hinh dva trén dai Iy véi phuong phdp dy bao gia
“giam thiéu chi phi dAu tv trong twong lai” manh mé hon trong cac
tAm nhin xa hon va gn ding véi giai phap chudn. Piéu nay chi ra
ring mé hinh duwa trén dai 1y dai han, véi thuat todn ra quyét dinh
diu tv duoc tich hop, ¢6 thé ding 1am chudn ly thuyét 1y twong dé
ma& rong thém mé hinh.

Két qua trong Hinh 9 cho théy ring viéc st dung phiiong phap
dy béo gia “dai Iy can thi” v&i tAm nhin xa trong vong 5 nim c6 thé
gin ding v&i mifc cin bing dai han. Nguyén nhan 13 do st dung
khoang cdch 5 nim c6 nghia 14 cc dai Iy chi dwa ra quyét dinh dau
tu dya trén tinh trang hé théng trong nim quan trong (MY) diu tién,
do d6, su khan hiém quan sat duoc 12 viéc ngitng hoat déng gan day
va khong c6 thong tin nao trong tuong lai dugc xem xét. Trong mot
thi treong canh tranh hoan hao, cic dai Iy t6i da héa loi nhudn sé
dwa ra cic quyét dinh diu tw nhim 14p diy khoang tréng theo cach
giam thiéu chi phi hé théng.

Khi dai Iy dwa ra quyét dinh dAu tu véi gia dinh ring khong c6
khoan du tu mé&i nao xay ra, nhu thé hién trong Hinh 10a, dai ly
diu tién trong vong diu tu dau tién s& cam nhéin duge khoan dau tw
duoc céng bb bang 0 (vi khong ¢6 khoan diu tw nao triede dé trong
nim quan trong ndy). Cling v&i thure té 13 tit ca cac cong sudt hién c6
sé ngitng hoat déng sau bén dén nim nim quan trong (sau 20-25
nam), vi cac cong suét hién c6 méi nhét 14 cac khoan diu tv vao nim
quan trong trude d6, 13 5 nam trwde. Piéu nay din dén sy thiéu hut
cong suit dy kién rat 16n trong nim quan trong thi, mic dii tinh
trang thita cong sudt da ton tai trong ndm quan trong dau tién. Trong
viéc thanh toan bil trit thi trudng o, sy thiéu hut cong sudt nay
duge chuyén thanh dy bdo gi4 dién twong ¢ng véi gid trin trong ca
nim, ro rang 1a khéng thuc té. Mite gia dy bao cao vao cudi tim nhin
twong lai look-ahead horizon khuyén khich cic khoan dau tu cho
dén khi thiéu hut v& ngudn cung trong tuong lai gin nhu dugce 1ip
dAy. Ngoai ra, ky vong thiéu hut ngudn cung va gia dién cao twong
tng xay ra trong 5 nim cudi c6 nghia 12 lya chon diu tv duwgc xem
xét c6 xu huéng chii yéu duge dua ra trong giai doan nay. V&i sb gior
hoat dong du kién thép, cong nghé c6 chi phi ¢ dinh thip nhét duoc
wa chudng, diéu nay giai thich tai sao cong nghé tai dinh chiém hau

hét cac khoan diu tv qua mdc.

Hinh 10b minh hoa co ciu nguén dién ma céc dai ly du doan
v6i phwong phap dy bao “giam thiéu chi phi diu tu trong twong lai”.
Trong tridng hop nhu vdy, cdc dai Iy c6 kha ning vita thiét 1ap cac
ky vong vé cic khoan diu tu trong twong lai vita duy tri cac ky vong
nay theo dic tinh noi tai ctia hé théng. Hon nita, tAm nhin twong lai
(look-ahead horizon) khéng con anh huéng dén cic quyét dinh dau
tw vi viéc ddu tw khong con bi khuyén khich boi gid dién cao phi
thuc té chi phat sinh trong nim quan trong cudi ciing, ma do gia dién
dvoc phan phdi ddng nhét trong toan b tAm nhin twong lai (look-

ahead horizon).

4.4. Phdn tich d6 nhay vé cdc gid tri dwoc gdn cho cdy kich bdn trong
phuwong phdp dv bdo gid “cdc kich ban ngoai sinh cho cdc khodn
dau tr trong twong lai”

& dai 1y cAp d6 vi mo, ki vong ciia dai 1y vé ké hoach m& rong
ctia dbi thil canh tranh anh huéng tryc tiép dén quyét dinh dau tw
ctia ho biing cach thay dbi gid dién trong twong lai. Cac quyét dinh
diu tv bi anh huwéng nay cubdi ciing sé duwoge phan anh & cip do hé
théng vi mé dudi dang cc bién thé cta co cAu ngudn dién. Hinh 11
thé hién két qua co cu ngudn dién cho cic trudng hop khac nhau
ctia du bdo m& rong ngudn dién ctia dbi thai canh tranh. Két qua co
cAu ngudn dién cip hé théng vi mé cho titng trudng hop duge thé
hién trong hinh 11 va tém tit trong Bang 3.

Nhin chung, c¢6 thé nhan thiy ring két qua mé phong thay dbi
phan 16n tiy thudc vao cac dau vao ngoai sinh dugc st dung. Piu
tién, bang cach so sinh co cAu ngudn dién hé thdng dbi v&i cac ky
vong khéc nhau lién quan dén téng céng sudt du kién sé dugc bd
sung boi cdc dbi thit canh tranh trong twong lai, ngudi ta ¢6 thé nhan
thiy ring viéc giam ky vong vao tbng mitc m& rong cta dbi thii canh
tranh (ti¥ 95 % xudng 90 % va 85 %) din dén tdng cong suit hé
théng ting dang k& va nguwoc lai. Mot mit, khi ky vong ring cac dbi
thil canh tranh sé han ché diu tv dan dén gid dién cao khong thuc té
trong tuong lai va gia dién cao nay kich hoat cic khoan dau tu cho
dén khi 14p dy khoang tréng cung tng trong twong lai. Mit khac,
khi ky vong cdc dbi thi canh tranh sé diu tw nhidu trong tuong lai,
cac dai ly s€ han ché diu tv va din dén tinh trang thiéu hut diu tu,
tite 12 tit ca cac dai 1y thiéu dong co diu tu vi ho danh gia qua cao
v& céc khoan diu tu trong twong lai ctia ddi thi canh tranh.

Thit hai, bing cich so sanh cic di béo khac nhau vé sy phan
bb céng nghé ctia cic khoan diu tu trong twong lai clia cac dbi thu
canh tranh, c6 thé thiy ring sv phin bd céng nghé gia dinh c6 thé
din dén sy thay dbi dang ké trong co cAu ngudn dién. Cu thé hon,
dbi thua canh tranh cang mong dgi mot loai cong nghé nao dé dAu tu
vao thi dai 1y cang it diu tu vao cong nghé nay va ngugc lai. Hiy

xem xét Nhém 1 ctia Hinh 10 1am vi du. Khi ty 1& dau tu du kién
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trong twong lai vao céng nghé tai dinh ting tit 20 % lén 30 % va 50
%, ty 1é ddu tv cong nghé tai dinh trong két qua mo phong giam 1an
lugt it 40,8 % xubng 36 % va 22,7 %. Xu hiéng tuong tu ciing didn
ra ddi v&i cac khoan du tw vio cong nghé tai nén. i v6i cong nghé
tai lwng phtic tap hon do tiém ning kinh té dé dAu tw vio céng nghé
tai lung ciing bi anh hudng manh béi cac khoan diu tw dy kién vao
cong nghé tai nén v tai dinh.

Ngoai ra, mic dil cc théng sé phan bd cong suit khdc nhau
thay dbi co ciu ngudn dién, nhung téng cong sudt vin khéng dbi
trong modt cai dit v@ téng mitc cong suit mé rong. Nghia 13, téng
lwgng cong suft 1&p dit hoan toan duwgc thic déy boi viée thiét 1ap
tdng lvong mé rong du kién ctia d6i thit canh tranh, thay vi cac dic
diém ndi tai caa mé hinh.
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a. “Pai ly can thi - Myopic agents”.
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b. “Giam thiéu chi phi diu tu trong twong lai”.

Hinh 10. Dy b4o co cdu ngudn dién cta dai Iy diu tién quyét
dinh dAu tu trong vong diu tw dAu tién trong mot nim quan

trong dién hinh.

4.3. Péng gop va han ché
Phén tich & trén cho thdy ring cic gia dinh dwoc ap dung boi
c4c thuit toan ra quyét dinh diu tw & cAp dai Iy ¢6 thé anh hudng 16n

dén két qua md phong & cAp hé théng. Cu thé, co cAu ngudn dién rat

nhay cam v&i tham s& TAm nhin twong lai (Look-ahead horizon) khi st?
dung phuong phép du béo gid “dai 1y can thi”. Biéu nay 13 do phuong
phép nay mic nhién gia dinh ring khong c6 khoan diu t@ méi nao sé
xay ra trong twong lai va do d6 sé phat sinh chénh léch cung, didu nay
s& kich hoat cc khoan dAu ti mé&i vao nim quan trong ctia dai 1y dé bi
dép cho tinh trang thiéu céng sudt khong thuc té trong twong lai xa
hon.

Kiém tra phwong phap du béo gia “kich ban ngoai sinh cho céc
khoan diu tu trong twong lai” cho thiy ring, cic gid tri duoc gan
cho cay kich ban lién quan dén cac khoan dau tv cua dbi thu canh
tranh & cip dai Iy dang chiém wu thé trong két qua mé phong & cp
hé théng. Nhin chung, hai 16p trén cay kich ban chi phéi cdc khia
canh khac nhau ctia két qua mé phong: téng cong suét 1ip dit duge
thic ddy boi ky vong vé tdng diu tw ctia di tha canh tranh va ty
trong ctia céc loai cong nghé khac nhau cha yéu bi anh hwéng boi
16p thit hai ctia cay kich ban (tifc 1a cach cac khoan du tv méi ctia
d6i tha canh tranh dugce phan bd giita cic céng nghé). Nhu di trinh
bay, phwong phép dv béo gia “giam thiéu chi phi diu tu trong tuong
lai” duge d@ xudt yéu ciu it tham sé ngoai sinh hon (tic 1a ciy kich
ban) va manh mé hon dbi v&i tham sé TAm nhin tuong lai (Look-

ahead horizon).

Tuy nhién, dy bdo gid méi duwgc d& xult va phan tich dugc
thiee hién trong nghién ctu nay c6 mét sé han ché. T quan diém
phiiong phép luan, viéc st dung két qua thu duge tit mot bai toin
14p ké hoach mé& rong téng thé & hwéng din viéc ra quyét dinh dAu
tw méic nhién gia dinh ring cac dai ly dang mong doi si két hop coéng
suAt phat trién theo céch tiét kiém chi phi. Trén thuc té, thi trudng
dién con phitc tap hon. Hon nita, Itu ¥ ring phén tich dugc thuc
hién trong mot hé théng dién dugce cach diéu héa cao, noi cic dai ly
bi twée bé céc dic diém khac biét nhu cac yéu t6 hanh vi. Trén thuc
té, ton tai nhidu yéu té hanh vi anh huéng dén viéc ra quyét dinh dau
tw. Viéc tinh toan cic yéu t6 nay c6 thé 1am sai 1éch két qua so véi
két qua thi treong hoan hao va ¢6 thé giam thiéu tdc dong ctia cac
gia dinh co ban ctia phwong phap du bao gia hién tai d6i véi két qua
ctia md hinh. Vi du, viéc s dung céc dai 1y khong thich rti ro c6 thé
lam giam d6 nhay ctia tham sb tAm nhin twong lai (Look-ahead
horizon) vi lgi nhuan khong thuic té trong twong lai xa phai chiu mitc
chiét khiu rét cao. Do d6, cic phuong phap du bao gia hién c6, néu
duge tham s6 héa dly du, ciing c6 thé wée tinh cac két qua thuc

nghiém.
3. Két luan
Két qua mo phong cho thiy ring, trong mot thi treong dién co

l4p véi cac thiét 1ap mo hinh dugce cach diéu héa cao, cic quyét dinh

diu tv dugc thue hién boi cdc thuat toan diu tw hién ¢ rat nhay
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cam véi cac gia dinh lién quan dén cac tham sé cta thudt toan ra
quyét dinh dAu tw. Do nhitng khé khin dé hiéu chinh céc gia tri nay
mot cach chinh xéc, d6 tin cdy va tinh minh bach ctia cac két qua mo
phéng c6 thé bi anh hwéng béi viée la chon cac tham sé chinh. Do
d6, didu quan trong d6i v6i cac nha 1ap mo hinh 14 phai nhéan thitc ro
vé nhitng anh huéng do cdc gia tri gia dinh va cac tham s chinh nay
4p dit. Phan tich sdu hon da chi ra ring mé hinh dya trén dai ly - v6i
phuong phép du béo gid “giam thiéu chi phi diu tv trong twong lai”

duoc d@ xuét ap dung la manh mé va minh bach hon trong céc thiét

lap moé hinh ly thuyét dugce st dung trong nghién citu niy. M6 hinh
dva trén dai Iy nay, v6i phwong phap du bdo gia duge dé xuit duoc,
cho phép cac nha 14p mé hinh dia trén dai Iy giam thiéu cac tic dong
tiém 4n clia cic gia dinh ngdm (lién quan dén viéc moé hinh héa céc
khia canh hanh vi cu thé) va anh heéng ctia cac bién kidm soét (vi du
nhu céc céng cu chinh sich), do d6 m& dwong hudng téi cdc mod
hinh m6 phong hé théng dién dya trén dai ly dai han minh bach,

khong thién vi va manh mé trong twong lai.

Bang 3. Cong suit cic cong nghé khic nhau trong co ciu ngudn dién (don vi: MW).

Nhém 1 Nhém 2 Nhém 3
Cong nghé -
(@ (b) (© (d (e) (€3] (€3] (h) @
Tai nén 13425 8475 15228 33314 31969 34349 56622 56289 56808
Tai lung 643 6113 1886 10193 11644 9158 11955 12285 11769
Tai dinh 23224 22708 20178 24861 24759 24861 24653 24653 24653
Té)ng cong 37292 37295 37292 68369 68372 68369 93230 93227 93230
=Chaytiinén =Chaytailmg = Chay tai dinh — Phutai dinh = 42482 MW
100000
& 90000
*: 80000
< 70000 a—
g 60000 =
5 24861
5 50000
8 40000 —
30000 22248
20000 ) g
10000 = B
0 = = =
(1b) (le) () (2b) (2¢) (3a) (3b)
Nhom 1 Nhom 2 Nhom 3 Giai phap
chuan

Hinh 11. Co cAu ngudn dién v&i cic dy bio m& rong ctia cac d6i thi canh tranh khac nhau.
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