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SU DUNG CONG CU METAFRONTIER VA
METATECHNOLOGY RATIO PE MO RONG UNG DUNG
MO HINH PHAN TiCH MANG BAO DU LIEU TRONG
PANH GIA NANG SUAT VA HIEU QUA SAN XUAT
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ABSTRACT

This paper focuses to analyse the metafrontier technique and metatechnology ratio, which
are applied to solve the limitation of the data envelopment analysis (DEA) approach. The
advantage of these methods is to allow the technical efficiencies of the farm households
can be compared not only with those of households within a farming pattern but also with
those of households from other patterns. In order to help readers easily reach these
techniques, the empirical study has been conducted with the data on inputs and outputs of
55 and 46 households who followed the pattern of three-rice monoculture and rotational
crops with two-rice and one peanut crop per year, respectively, in Cau Ke district, Tra
Vinh province. The empirical results indicate that the households followed the pattern of
three-rice monoculture are more technically efficient than those applied the other.

Keywords: Metafrontier, group frontier, metatechnology ratio, DEA model, technical
efficiency

Title: Using the Metafrontier technique and metatechnology ratio for extension of
application of the DEA model in measurement of productivity and efficiency

TOM TAT

Bai viét tdp trung phan tich ky thudt xdy dung bién san xudt chung (metafrontier) va ty sé
siéu ky thudt (metatechnology ratio) dé khdc phuc han ché cia mé hinh phdn tich mang
bao dir lieu (DEA). Phuong phap nay khong nhitng cho phép so sanh hiéu qua ky thudt
ciia h¢ san xudt véi nhitng hg trong cing mé hinh ma con cho phép so sanh véi nhitng ho
& cdc mé hinh khdc nhau. Nham giiip nguwoi doc dé dang tiép cdn, mot nghién civu thuc
nghiém dwoc thuc hién voi div liéu thu thdp tir 55 ho san xuat theo mé hinh doc canh ba
vy lua va 46 ho ung dung moé hinh san xudt ludn canh hai vu lua mot vu dau phong tai
huyén Cau Ké, tinh Tra Vinh. Két qua woc lwgng chi ra rang hg san xudt theo mé hinh
doc canh lia dat hiéu qua ky thudt cao hon so voi ho wng dung mé hinh ludn canh.

Tir khéa: Bién sin xudt chung, bién sdn xudt theo nhém, ty so siéu kyj thudt, mé hinh
DEA, hiéu qud ky thudt

1 PAT VAN PE

Nang suét va hiéu qua san xuit duge ude luong va danh gia dwa vao hai phuong
phap tiép can chi yéu: phuong phap tham s6 va phuong phap phi tham s6°.

Phuong phéap tham s6 dwa vao 1y thuyét thong ké va/ hoic kinh te lugng (statistics/
economitrics) dé danh gia trong khi phwong phap phi tham s dua vao chuong
trinh tuyén tinh toan hoc. Phuong phap tham s6 dwoc biét dén rong réi véi tén goi

! Khoa Kinh t& - Quan tri kinh doanh, Truong Dai hoc Can Tho
2 Mot vai sach sir dung thudt ngit “disterministic approach” thay cho “non-parametic approach”
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phwong phép wéc lwong bién ngiu nhién trong khi phuwong phap phi tham sé duoc
cac nha nghién ctu st dung vdi tén goi phuong phap phan tich mang bao (boc) dir
liéu (data envelopment analysis - DEA).

Trong nhitng thap nién gin diy, DEA' dugc xem 1a mdt phuong phap hitu ich
trong danh gia ning suat va hiéu qua san xuat vi nhilng vu diém cta n6. Thé
nhung, ngoai nhung vu diém, ngudi su dung DEA trong nghién ctru thuong gap
phai nhitng han ché’. Han ché 16n nhét cua 'DEA 1a chi cho phép ngudi nghién ctu
so sanh hi¢u qua cua nhitng don vi san xuat trong cing mot mau/ tong thé nghién
ctru. Piéu nay c6 nghia 1a hiéu qua san xuét ctia mot don vi khong thé so sanh voi
hiéu qua cua nhirng don vi trong mau/ tong thé khac.

Trong thyc té, c6 rat nhidu nghién ctru can thiét phai so sanh hiéu qua san xuét ciia
cac don vi gilra cac mau/ téng thé khac nhau. Vi du nhu: so sanh hiéu qua cua
nhém céc ngén hang qudc doanh va ngoai quc doanh, so sanh hiéu qua san xuat
cua mo hinh lta ddc canh va luan canh lua-mau,...

bé khic phuc han ché trén, muc tiéu cua nghién ctru tdp trung gidi thiéu moé hinh
metafrontier (MF) va cong cu metatechnology ratio (MTR) nhu mot giai phap dé
mé rong tmg dung ctia mo hinh DEA trong danh gia ning sut va hiéu qua san
Xuét. Ngoai ra, mdt nghién ctru thuc nghiém ng dung cac cong cu trén dugc thuc
hién dbi v&i hai md hinh san xuét (san xuét laa doc canh ba vu lta va luan canh
laa-dau phong-lta) cling dugc trinh bay trong bai viét.

2 MO HINH PHAN TiCH MANG BAO DU LIEU (DEA), CONG CU
METAFRONTIER (MF) VA METATECHNOLOGY RATIO (MTR)

2.1 Mo hinh DEA

DEA la phuong phap tiép can wéc lugng bién. Tuy nhién, khac v6i phuong phap
phan tich bién ngiu nhién (Stochastic Frontier) st dung phuong phép kinh té
luong, DEA dya vao ky thuat chuwong trinh tuyén tinh toan hoc (mathematical
linear progamming) dé udc luong can bién san xuat.

Theo C. A. Lovell ef al. (1993) and T. Coelli et al. (2005), hiéu qua ky thuat
(technical efficiency, TE) dugc do luong bdi mo hinh phan tich mang bao dir liéu
trén co s¢ dinh hudng dit liéu dau vao theo bién c¢b dinh do quy mé (the Constant
Returns to Scale Input-Oriented DEA Model, CRS-DEA Model’). Xét mot tinh
hudng ¢6 N don vi tao quyét dinh (decision making unit-DMU), mdi DMU san
xuit S san pham bang cach st dung M bién du vao khac nhau. Theo tinh hudng
trén, dé udc luong TE, mot tp hop phuong trinh tuyén tinh dwoc xac lap va giai
quyét cho timg DMU. Cuy thé dé woc lwong TE cho DMUp, mod hinh phan tich
mang bao dit liéu dinh hudng dir lidu dau vao theo quy mé cb dinh duogc dinh
nghia nhu sau.

' DEA duoc phat trién dAu tién boi Farrell (1957), Charnes, Cooper and Rhod (1978) va Banber, Charnes
and Cooper (1984).

> Tim Coelli ez al., 1998, 2005.

? Tham khéo T. Coelli ez al., 2005.
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ming {0}

subject to:
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Trong d6: Op = gia tri hi€u qua k¥ thuat cia DMUp dang danh gia,
i =1toN(s6 lugng DMU),
r =1toS (s6 san pham),
i =1to M (sb bién dau vao),
y,; = lugng san phém r duge san xuit bdi DMU thit i,
X; = luong dau vao j duoc sir dung boi DMU thir i,
A: = céc bién d6i ngiu.

Viéc uéc lugng TE theo mo hinh (1) 6 thé duge thye hién bdi nhiéu phan mém
thdng ké khac nhau. Tuy nhién, dé thuan tién ching ta sir dung phan mém DEAP'
phién ban 2.1 trong nghién ctru.

2.2 Cong cu MF va MTR

Trong danh gia ning suit va hiéu qua san xuit bang moé hinh DEA?, gia tri hiéu
qua cua ting don vi cu thé trong mau quan sat dugc do ludng trén co sé so sanh
hi¢u qua thuc té cua don vi d6 véi hiéu qué cua nhiing don vi c6 hoat dong san
xudt tot nhat trong mau. Tap hop nhitng don vi ¢6 hiéu qua cao nhat s& hinh thanh
nén bién san xudt cia mau. Dya trén nguyén 1y do ludng hiéu qua cua DEA chung
ta thiy rang hiu qua cua nhitng don vi dugc danh gia chi c6 thé so sanh dugc voi
hiéu qua ctia nhimg don vi trong cing mot mau quan sat dang phan tich. Diéu nay
c6 thé giai thich béi vi mbi nhom quan sat dai dién cho nhiing linh vuc khac nhau
(vi du nhu nhém cac ngan hang qudc doanh va nhom ngoai quc doanh hay nhém
ho san xuét doc canh 3 vy lia va nhém ho san xudt ludn canh lua-mau) s€ co
nhimng dic diém khac nhau va tir d6 s& hinh thanh nén nhimg bién san xuat riéng
biét cho tirmg nhom. Nhitng bién san xuit nay duoc goi 1a bién san xuét ctia nhom.

Thé nhung trong rat nhiéu nghién ctru, ngoai viéc so sanh hiéu qua san xuét giita
cac don vi trong ciing mot nhom, cac nha nghién ctru muén danh gia va so sanh
hiéu qua cuia cac don vi trong nhitng nhém khac nhau nhung c6 méi lién hé véi

! Tham khéo T. Coelli (1996), “A Guide to DEAP Version 2.1: A Data Envelopment Analysis (Computer)
Program”, Coelli T. J. (8/96).

2 C6 thé tham khao thong tin lién quan dén M6 hinh DEA va nhiing ung dung trong dénh gia ning suit va
hiéu qua san xudt trong cac bai bao cua cing tac gia (Nhut, 2006, 2007, 2009).
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nhau (vi du nhu nhém cac ngan hang qudc doanh va nhom ngoai quéc doanh hay
nhom h¢ san xuat doc canh 3 vu lua va nhom ho san xuat luén canh la-mau).
Trong truong hgp nay mé hinh DEA co ban s& gap phai han ché nhu da trinh bay.

Dé khéc phuc han ché trén, cac nha nghién ctru gia dinh rang: cac don vi trong
nhimg nhom khac nhau ngoai viéc ¢6 cac dac diém riéng cuia nhom, chiing con co
thé chia sé nhung van dé chung voi nhau vi day 1a nhitg nhom (tuy khac nhau)
nhung ¢6 moi li€n h¢ véi nhau. Vi du nhu nhém cac ngén hang quoc doanh va
ngoai qudc doanh ngoai nhitng dic thu kinh doanh khac nhau, ho dwoc chia s¢ vé
cac chinh sach hd trg tin dung chung cua chinh phu cling nhu cing sir dung chung
hé thdng co s ha ting phuc vu cho nganh ngan hang. Diéu nay dong nghia ring
ngoai viéc cac nhom khac nhau (nhung c6 moi lién hé véi nhau) c6 nhitng bién san
xuat khac nhau, ho con chia sé chung mét bién san xuét — bién san xuét nay duoc
goi 1a bién san xudt chung. Bién san xuit chung duoc dinh nghia nhu 1a bién gi6i
han bao boc tit ca cac bién san xuét riéng ctia cac nhoém khac nhau (O’ Donnell et
al., 2008).

Dua vao md hinh DEA cung véi ki thuat xay dung bién san xuat chung, hiéu qua
san xuét cia cac don vi s& dugc danh gia va so sanh khong nhitng véi cac don vi
khac trong ciing mot nhom ma con ¢ thé so sanh véi cac don vi trong cac nhom
khac nhau. Diéu nay duoc thuc hién bang cach tinh toan va so sanh #y s6 siéu ky
thudt (metatechnology ratio, MTR) ctia cic nhoém vé6i nhau. Ty s6 nay dwoc dinh
nghia nhu sau'.

MTR; (x, y) =1 L15Y). )

4
TEZ' (xay)

Trong d6: -  MTR(x,y) 1a ty s6 siéu k¥ thuét ciia don vi san xudt thir i;
- TEj(x,y) 1a hiéu qua ky thudt dugc udc luong trén co s¢ so sanh voi
bién san xuat chung cua tit ca cic nhoém cua don vi thir i;

- T Eig la hiéu qua ky thuat dugc udc lugng trén co sd so sanh voi
bién san xuat cua nhém g cua don vi thir i.
Viéc so sanh hiéu qua ky thuat cia nhitng don vi trong cac nhéom khac nhau sé&
duoc thyc hién trén co s& so sanh gia tri trung binh cia MTR cda cac nhom véi
nhau. Nhom nao c6 gia tri trung binh MTR 16n hon s€ dat hiéu qua k¥ thuit trung
binh cao hon. Hi¢u qua k¥ thudt, bién san xuat nhom, bién san xuat chung va ty so
siéu k¥ thuét dugc minh hoa béi do thi sau.

! Tham khao O’ Donnell ef al., 2008.
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Bién san xuét chung
(Metafrontier)
San
trone MT’
D - - >
Bién san xuat theo nhom
M (Group frontier)
0 Paéu vao SX

Hinh 1: Hiéu qua k§ thuat, bién san xuit nhém, bién san xuét chung va ty sé siéu ky thuit
(Nguén: O’Donnell et al., 2008)
Trong d6 thi trén, cac bién san xuit G1G1” and G2G2’ tuong tmg 1a bién san xuét
ctia cac nhom G1 va G2, trong khi bién san xudt MTMT’ 1a bién san xuat chung
cho ca hai nhém G1 va G2. Xem xét don vi san xuit A dang san xuét tai diém A
nhur trén d6 thi chung ta thay rang:
- A lamét don vi san xuat thuoc nhém G1;
- Hiéu qua ky thuat cia A uwéc luong theo bién san xuit cia nhom Gl
(G1G1”) dugc tinh toan boi ty s6 DB/ DA ';
- Hiéu qua k¥ thuit cia A udc lugng theo bién san xudt chung (MTMT’)
dugc tinh toan boi ty s6 DC/ DA *.
Str dung cong thuc (2), MTR cuia cua don vi san xuét A thudc nhom G1 s& duge
tinh toan nhu sau:

DCL be
MIR, =—£LDA_"— 3)

D% DB
DA

Quy trinh udc lugng va so sanh hiéu qua k¥ thudt cia cac don vi san xuat vdi nhau
¢6 thé duoc minh hoa nhu so do sau.

! Tham khéo T. Coelli ef al., 2005.
% Tham khao T. Coelli et al., 2005.
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Dit lidu lién quan dén cac
don vi san xuat
chung cho cac nhém

Dit liéu lién quan dén cac
don vi san xuat

theo tirng nhém
R

€----

- M6 hinh DEA - M6 hinh DEA
- Phan mém DEAP - Phan mém DEAP
v
Hiéu qua ky Hiéu qua k§y
thuat theo bién thuat theo bién
sén xuat san xudt chung
ting nhém
[TEf (x,3)] el

Ty s6 siéu ki thuat
cho tung nhém

(MTR = [TE,(xy)]/ [TEF (x,¥)])

Hinh 2: Quy trinh tinh toan ty s siéu k¥ thuat

3 NGHIEN CUU THU'C NGHIEM
3.1 Muc tiéu

Nghién ctru tap trung phan tich, danh gia hidu qua k¥ thuat ctia cac ho san xuit cua
hai mé hinh san xuat: mo hinh doc canh 3 vy laa/ ndm va mé hinh luan canh hai vu
loa — mét vu ddu phong/ nam. Ngoai viéc udc lugng va so sanh hiéu qua san xuat
giita cac ho san xut trong cing md hinh, nghién ctru s€ so sanh hiéu qua san xudt
ctia nhitng ho trong hai mo hinh san xuat véi nhau.

3.2 Dir liéu phéan tich

S6 liéu thu thap bao gdm thong tin vé tinh hinh san xuat va nhiing dic diém cia
mo hinh san xuat lia truyén théng (lha-la-1ua) va md hinh san xuét luén canh lua-
mau (lua-dau phong-lua), bao gébm: san lugng, dién tich canh tac, sO luong va gia
ca cua cac nhén t san xuat; diéu kién kinh té-xa hoi; tinh hudng hién tai va nhiing
ké hoach ngén va dai han ddi v6i san xudt va phat trién néng nghiép.

Diéu tra duoc thuc hién dbi v6i hai nhdm ho san xuat theo hai mé hinh lwa chon:
mé hinh san xut laa-laa-laa va mé hinh san xuét luan canh lta-dau phong-laa, va
duogc thyc hién tai huyén Cau Ke, tinh Tra Vinh. Mot nhém gém 55 ho san xudt
duoc chon ngau nhién dai dién cho nhitng ho san xuat doc canh ba vu lua va mot
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nhom 46 hQ dai dién cho nhom ho §é1n xuét theo mé hinh lua-dau phong-laa trong
nam san xuat 2004/2005 ¢ huyén Cau K¢, tinh Tra Vinh.

3.3. Két qua phan tich

Béng 1 trinh bay két qua udc lugng higu qua ky thuat ctia cdc h san xuét theo hai
mo hinh canh tac. Chung ta thay rang, hiéu qua k¥ thuat ctia cic ho san xuét tuong
dbi 16n. Hau hét ho san xuét trong ca hai mé hinh canh tac déu dat hiéu qua trén
0.70. Trong d6, 49% va 54 % cac ho san xuét twong tmg trong mé hinh doc canh
laa va luan canh la — ddu phong dat higu qua t6i da (1.00). Nhin chung, két qua
wdc luong cho thdy & ca hai mé hinh da phan cac hd san xuat déu nim bat dugc k§
thut san xuét, co kinh nghiém san xuit va ung dung t6t nhimg tién bo ky thuat
vao san xudt. Binh quan, hiéu qua k¥ thuat cia cac ho doc canh laa dat 0.916 véi
d6 1éch chuan va do rong tuong tng la 0.104 va 0.638-1.000. Bdi véi cac hod luan
canh, hi¢u qua k¥ thuat trung binh dat 0.946 véi d¢ 1éch chuén 13 0.074 va do rong
cua hiéu qua trong khoang 0.768-1.000.

Bing 1: Hi¢u qua k§ thuit ciia cac hd san xuit theo md hinh canh tac

Hiéu qua ky thuét
Gi tri hidu qui M6 hinh Pgc canh M6 hinh Luén canh
o ba vu lia Iia — ddu phong - lda
S6 ho % S6 ho %
1.00 27 49 25 54
0.90 - 0.99 9 16 8 17
0.80 —0.89 0 18 10 22
0.70 - 0.79 7 13 3 7
0.60 — 0.69 2 4 0 0
<0.60 0 0 0 0
Trung binh 0.916 0.946
Nho nhit 0.638 0.768
Lén nhét 1.000 1.000
Do léch chuén 0.104 0.074
Tdng sd ho 55 46

Nguon: Ubc lwgng tir s6 liéu diéu tra, sit dung phan mém DEAP phién bin 2.1.

Tuy nhién, két qua wéc lugng trén chi cho ching ta biét duoc hiéu qua va sy phan
phdi hiéu qua cta cac ho trong ciing mot md hinh san xuat. Hay néi khac hon,
chung ta chi c6 thé danh gia va so sanh hiéu qua giira cac ho san xuét trong cing
md hinh san xut.

Dé c6 thé udc lugng va so sanh hiéu qua cua hd san xudt trong mo hinh doc canh
ba vy lta v6i hiéu qua ctia ho san xuat theo mo hinh luan canh lua-ddu phong-lua,
ching ta phai tinh toan hiu qua ky thuat cua cac ho san xuét theo bién san xuét
chung cho ca hai mé hinh (metafrontier) va xac dinh ty s6 siéu k¥ thuat (MTR) cua
cac ho san xudt trong tirng md hinh theo cong thic (2).

Dya vao két qua woc lugng va tinh toan trinh bay trong Bang 2, chung ta thay rang
ty sb siéu ky thuat binh quin (mean MTR) cia cac hd san xudt theo mé hinh doc
canh lua cao hon so v6i cac hd ing dung mé hinh luan canh. Két qua tinh toan chi
ra rﬁng: binh quan céc h san xuét theo md hinh ddc canh ba vy lua dat hiéu qua
k¥ thuat cao hon so véi cac hd ap dung mo hinh luan canh lta-dau phong-lua.
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Béng 2: T¥ s6 siéu k§ thuét trung binh (mean MTR) theo mé hinh canh tac

Hiéu qua ky Hi¢u qui ky Ty so siéu ky

M hinh canh tac thuat binh thuat binh th“‘i‘lfﬁl:“h
quin theo bién  quén theo bién ((rlnean
san xuat rieng  sian xuit chung MTR)

Doc canh ba vu lua 0.916 0.915 0.999
Luén canh lua - dau phong - lia 0.946 0.895 0.946

Nguén: Téng hop tir két qud wée hrong ciia phan mém DEAP phién ban 2.1.

Chung ta nhén thiy ring, néu quan sat khach quan thi cic hd san xuét theo mo
hinh luan canh dat gia tri hiéu qua k¥ thuat binh quén theo bién san Xuét riéng cao
hon so v&i cac hd san xudt ciia md hinh ddc canh lta. Thé nhung, theo Kkét qua tinh
toan MTR da chi ra két qua nguoc lai. Diéu nay phan anh cac hd san xuét dat hiéu
qué t6i wu trong mo hinh luén canh (hiéu qua ky thuat = 1.00) co gid tri hidu qua
thép twong doi so voi cac hd san xuit dat hiéu qua tdi wu trong mo hinh dgc canh
laa (hiéu qua ky thuat = 1.00). Hay néi khac hon 1a vi #7 (k¥ thuét san xuit) cua
cac ho san xuit theo mo hinh luan canh mic du tap trung gan véi bién san xut
riéng ctia n6 (gia tri binh quéan hiéu qua k¥ thuat cao), thé nhung khoang cach giita
bién san xuét riéng véi bién san xuat chung xa hon khoang cach giira bién san xuét
riéng cua cac hd san xuét theo mé hinh doc canh voi bién san xuét chung. Pac
diém san xuét va khoang cach giira bién san xuat riéng ctia hai mo hinh va bién san
xuit chung dwoc minh hoa nhu trong hinh 3.

A Z Bién san xuét cia md
Bién san xuat chung cho hinh doc canh ba vu lia
cé hai mo6 hinh SX

San
luong

Bién san xuét ciia m hinh luén
canh lGa-dau phong-lua

0 Pau vao SX

Hinh 3: Bién sin xuit riéng theo nhém va bién sin xuét chung ciia hai mé hinh SX
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4 KET LUAN

Bai viét tap trung phén tich va chi ra nhirmg han ché khi st dung phuong phap
DEA trong d4nh gia ning suat va hiéu qua san Xuét trong truong hop can so sanh
murc hidu qua gitta cac nhoém mau c6 lién quan. Trén co s& d6, bai viét gidi thigu
cong cu bién san xudt chung va 1y so siéu ky thudt & khac phuc nhitng han ché
vira dé cip cua mo hinh DEA.

Ngoai ra, hi¢u qua k¥ thuat cua cac hd san xuét theo md hinh san xuit ba vu lta
lién tyc va mo hinh luan canh hai vu lua mét vu dau phong duoc tinh toan va so
sanh trong nghién ctru. Két qua ude luong chi ra rang hiéu qua ki thuat binh quan
ctia cac hd san xuét theo mo hinh doc canh ba vu laa cao hon so véi cac hd san
Xudt ung dung mo hinh luan canh hai lta mgt dau phong tai huyén Cau K¢, tinh
Tra Vinh nam 2005.

Két qua nghién ctru da phan nao hd trg thong tin cho chinh quyén dia phuong, cac
don vi nong nghiép va khuyen ndng dia phuong trong hoat dong tu van va dinh
huéng chinh sach chuyén ddi cac mé hinh canh tac gitra luan canh va doc canh lua
truyén thong.
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