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Tom tat:

Bai viét trinh bay tém tat vé phwong phdp Phdn tich bao di liéu (Data Envelopment
Analysis - DEA) ciing nhw mgt s6 mé hinh co bdn ctia né, bao gém mé hinh wérc lwong hiéu
quad ky thudt (sw dung dir liéu chéo - cross-sectional data) va mé hinh wéc lwong ndng
sudt téng hop Malmquist TFP theo thoi gian (str dung dir liéu bdng - panel data). Phién
bdn 2.0 nay ciing cung cdp cho ngwoi diung théng sé vé cdc bd trong sé téi wu (multipliers
hay shadow prices). Viéc st dung phwong phdp Phdn tich bao di¥ liéu gitip cdc nha nghién
cttu ¢6 thé ddnh gid dwoc hiéu quad (twong doi) cia cdc don vi/doanh nghiép/té chirc (goi
tat la cdc don vi ra quyét dinh - Decision making units, DMUs) hoat dong trong cting mot
nganh nghé, linh viec nhw ngdn hang, gido duc, bénh vién... Viéc xdy dwng mét tién ich
thwc hién phdn tich bao dir liéu danh cho ngwoi Viét dwoc hy vong sé gop phdn nhdn rong
tinh tng dung va tinh phd bién ctia phwong phdp nay tai Viét Nam. Trong cdc phién bdn
tiép theo, tdc gid hy vong c6 thé tich hop thém nhiéu mé hinh nhw Fisher DEA, SBM DEA,
Network DEA... vao tién ich VDEA néi trén.

Abstract:

This paper briefly introduces the Data Envelopment Analysis (DEA) in estimating the
technical efficiency (using cross-sectional data) and Malmquist total factor productivity
changes over time (using balanced panel data), as well as the correspondence multipliers
6 shadow prices. This technique allows researchers to evaluate the relative efficiency of the
decision making units (DMUs) working in the same industry and environment such as
banking, education, hospital. The construction of a Vietnamese DEA add-in for Excel is
expected to boost up the use of the above technique in the academic area in Vietnam. In
the following update, the author aims to include other models such as Fisher DEA, SBM
DEA, and Network DEA into the add-in.
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1. Gioi thiéu chung

Bai viét ndy nham muc dich khai quat lai vé phwong phap Phan tich bao dit liéu
(Data Envelopment Analysis, viét tat 1a DEA) trong viéc tinh toan va wéc lwong hiéu qua
(k¥ thuat) ctia cac doanh nghiép, ngan hang, trwedong hoc,... (goi chung la cac don vi ra
quyét dinh - Decision Making Unit, viét tit 1a DMU) trong viéc st dung cac ngudn luc
dAu vao dé tao ra cac két qua dau ra. Viéc do lwong hiéu qua nhw viy dwa trén co s& cla
phwong phap phan tich gi¢i han (frontier analysis), theo dd, cAc DMU cé hiéu qua cao
nhit sé xac 1ap nén mot dwong gidi han kha nang san xut (production frontier), va cac
DMU sé dwoc so sanh véi dwong gidi han nay dé xac dinh xem chung hoat dong c6 hiéu
qua hay khong. Déi véi cdc DMU hiéu qua, vi ching ndm trén dwong gidi han, nén diém
hiéu qua ky thuét (technical efficiency score, goi tit 1a TE) cta chiing bang 1. Déi véi cac
DMU kém hiéu qua (nam trong dwdng gi¢i han), di€ém hiéu qua cia ching sé nhé hon 1

(xem thém trong Muc 2).

Hién nay, c6 kha nhiéu phidn mém cho phép wéc lwong hiéu qua ky thuit theo
phwong phap DEA, bao gbm cad phian mém thwong mai (phai mua, vi du nhw DEA
Frontier, DEA-Excel-Solver Pro) 1an phan mém mién phi (nhw DEAP, DEAOS,...). Han ché
16n nhit cua cac phdn mém nay (trir van dé chi phi déi véi cdc phin mém thwong mai)
d6i v&i nhitng ngwdi méi bat dau nghién ciru vé DEA nhu hoc sinh, sinh vién... 1a c6 giao
dién bang tiéng Anh. Han ché 16n thit hai 1a khé khan trong viéc xir 1y s6 liéu, chay
chwong trinh, va doc két qua. Dién hinh nhw DEAP, m6t phdn mém dwoc st dung pho
bién k€ ca véi nhirng ngudi nghién ciru phwong Tay, st dung giao dién trén nén hé diéu
hanh MS-DOS véi cac file dir liéu, thong s6, va két qua dé & dang text (*.txt)l. Hay nhw
DEAOS la phan mém truc tuyén (online solution) doi hoi ngwoi dung phai nhap (import)

dir liéu kha phtrc tap. Vi vay, tién ich VDEA dwoc xay dung nham:

- Tich hop cong viéc nhap dit liéu, dit tham so, tinh toan, va in két qua trong méi
treong Excel. Xuit phat tir thyc té€ 1a phadn mém Excel phién ban 2010 (tré 1én) da va
dang dwoc st dung rong rai tai Viét Nam, tién ich nay c6 tinh twong thich cao vé&i Excel
2010, nhwng van c6 thé st dung dwoc véi Excel 2007 va Excel 2013. Véi cac phién ban

khac, ching han nhuw Excel 2003, dé nghi lién lac véi tac gia dé dwoc hd tro cu thé.

1Poc gia c6 the tham kho Huéng din ar dung DEAP ling tiéng Viét (ciing do tac di thuc hién) tai dia ch
https://sabapsau.wordpress.com/2011/03/23/h%C6%BOsBB%9BNng-d%E1%BA%ABN-s%E1%BBY%AD-
d%E1%BB%A5ng-ph%E1%BA%A7N-M%E1%BB%81m-deap-tom-t9%BA%AFt/
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- Str dung song ngit (tiéng Viét khong diu va tiéng Anh) dé tao diéu kién cho ké
ca nhirng ngwoi méi nghién ciru vé DEA ciing c6 thé dé dang st dung.

- Phién ban VDEA 1.1 co kha nang thyc hién mot s6 mo hinh co ban nhw mé hinh
tdi thiéu hoa dau vao (input-minimization), t6i da héa dau ra (output-maximization),
hiéu qua khong déi theo quy mo (constant-returns-to-scale, CRS), va hiéu qua thay déi
theo quy mé (variable-returns-to-scale, VRS). Phién ban 1.3 c6 kha nang tinh toan nang
suit nhan t6 tong hop Malmquist TFP. Trong phién ban hién tai (VDEA 2.0), viéc tinh
toan cac trong sé toi wu (multipliers) hay “gia An” (shadow prices) da dworc tich
hop trong cira s6 nhip liéu cia VDEA. Trong thoi gian t&i, cdc mé hinh khac nhw SBM,
Fisher TFP,... cling sé dan dwoc hoan thién. Tac gid rit mong nhin dwoc cac y kién gop y,
b4o 10i,... d€ c6 thé tiép tuc hoan thién tién ich VDEA hon nita.

Phin tié€p theo cda bai viét dwgc ciu tric nhw sau. Trong Muc 2, tac gid khai quat
lai mot s6 kién thirc co ban vé phwong phap phan tich bao dir liéu (DEA), bao gbm cac
van dé dwong gidi han kha nang san xuit, bd trong s6 dong (dynamic weights hay con
goi la shadow prices), hiéu qua nho quy mo6, moé hinh hwéng theo dau vao/dau ra,... Muc
3 tém lworc vé viéc tinh toan chi sé nang suit tong hop (Total Factor Productivity) theo
phwong phap Malmquist trong DEA. Muc 4 gi¢i thiéu vé tién ich VDEA cling nhw cach st
dung VDEA trong Excel 2010. Cac két luin, cling nhw goi ¥ nghién ctru trong thoi gian

téi sé dwoc trinh bay trong Muc 5.

2. Phwong phap Phan tich bao dir liéu (DEA) va do lwong hiéu qua
ky thuat (twong doi)

Pwong gié¢i han kha nang san xuit PPF va phwong phap Phan tich gié¢i han

(frontier analysis)

Farrell (1957) dwa ra y twdng st dung dwong gidi han kha nang san xuit
(production possibilities frontier - PPF) l1am tiéu chi danh gia hiéu qua (twong déi) gitra
cac cong ty trong cung mot nganh; theo d6 cac cong ty dat dén mirc gi¢i han sé dworc coi
la hiéu qua (hon) va cac cong ty khong dat dén dwong PPF sé bi coi 1a kém hiéu qua (so
véi cac cong ty kia). Cu thé, trong Hinh 1, cAc DMU B, C va E ¢6 TEg = TEc = TEg = 1; con
DMUAvaDc6 TEA=0A/0A’<1vaTEp=0D/0D’ < 1.
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Dwéng gioi han kha nang san xuat

A B (PPF)
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Hinh 1. Dwong gi¢i han kha nang san xuit rng v&i hai hang héa H1 va H2

Duwong PPF cho trueong hop st dung 2 yéu td dau vao (x; va x2) dé san xuitra 1
yéu t6 dau ra (y) c6 thé dwoc biéu dién nhw mot dwong ding lwong (isoquant) trong
Hinh 2. Theo d6, mot DMU san xuit tai vi tri Q dworc coi la hiéu qua (TEq = 0Q/0Q = 1),
trong khi néu né san xuat tai vi tri P 1a kém hiéu qua (TEp = 0Q/0P < 1). Chid y la Hinh 2
gia thiét 12 véi dAu ra y xac dinh, SS’ 1a dwong dang lwong thé hién mirc két hop t6i thiu
cua x; va x2 va do d6, Hinh 2 4p dung mé hinh t6i thiéu héa dau vao (input-orientation
hodc input-minimization). Néu gia thiét gitr nguyén diu vao ma c6 thé dat dwoc mirc sdn
lwong dau ra cao nhit thi dwong PPF sé c6 dang twong tw nhw trong Hinh 1 va khi dé né

ap dung mo hinh t6i da héa dau ra (output-orientation hoic output-maximization).



>
0 y/x,

Hinh 2. Duong PPF trong tredng hop toi thiéu héa dau vao
Nguén: Farrell (1957)

Mot diém dang chu y khac trong Hinh 2 13 néu két hop véi dudng ding phi
(isocost) AA’ thi c6 thé thidy Q’ m&i la diém t8i wu chir khong phai Q. Do d6, néu DMU san
xudt tai Q thi no cé thé cé hiéu qua ky thuat (TEQ=1) nhwng lai kém hiéu qua vé phan bd
ngudn lyc (Q ndm trén duwdmng dang phi AA”), do d6 QR thé hién hiéu qua phan bd dau
vao (allocative efficiency). Mot cAch ngdn gon, ta co:

Hiéu qua kinh té (tong hop) = Hiéu qua Ky thuit x Hiéu qua phin bo
OR/OP = 0Q/0P x OR/0Q
Trong phwong phap phéin tich gi¢i han, mét loai hinh d6 thi thwong gip khac la

do thi biéu dién mai quan hé giita tdng dau vao va téng dau ra (Hinh 3).



CRS Frontier

\ VRS Frontier

Hinh 3. Hiéu qua khéng do6i/thay doi theo quy mo va dwong bao gi¢i han PPF

Cach thirc dé xac dinh gia tri tong dau vao va diu ra sé dwoc trinh bay ro hon
trong muc tiép theo. O day tac gia mudn lwu y ngudi doc vé su khac biét trong viéc xac
dinh dwong PPF dudi cac diéu kién vé hiéu qua khong doi theo quy mé (CRS) hodc hiéu
qua thay déi theo quy md (VRS). Theo d6, dwdrng CRS PPF 1a mot dwong thang ndi lién
goc toa do va DMU c6 hiéu qua (TE = y/x) cao nhit (TE = 1). Pwong CRS PPF do d6
khong tinh dén sy khac biét vé quy mo (scale) gitra cAc DMU ma chi don gidn so sanh cac
ty s6 hiéu qua (TE; = y;/x;) gitra viéc sir dung dau vao x; dé tao ra dau ra y;. Trong khi dé,
dwong VRS PPF lai tinh toan ca dén yéu t6 quy mo, vi vy VRS PPF c6 hinh dang nhw mét
dudng bao (envelop) bao quanh cac DMU kém hiéu qua khac (CRS PPF ciing la 1 dang
dwong bao, nhwng “l1dng 1é0” hon). Piy chinh la nguén goc cta cai tén phwong phap

Phan tich bao dit liéu.
Phwong phap phan tich bao dir liéu DEA

Mot cach don gidn, hiéu qua (mang tinh ky thuit) cda viéc sir dung yéu t6 dau
vao x dé thu dwoc yéu t6 dau ra y ¢ thé dwoc do lwdong theo cong thirc:

TE = Paura _y (1)

Pau vao x

Céng thirc (1) chi c6 thé dwoc ap dung trong trwong hop chi c¢6 1 bién dau vao
(input) va 1 bién dau ra (output), vi du nhw hiéu qua s dung vén (Doanh thu/V6n) hay

hiéu qua st dung lao dong (Thu nhap/Lao dong). Khi ap dung cho mét doanh nghiép



(hay goi chung la DMU) c6 k yéu té dau vao va san xuit ra m két qua dau ra, thi can phai

dwa trén gia ca p; va wj clia cac yéu td dau vao/dau ra d6 dé tinh toan:

Téng dau ra +eeet
TE — - g - - — P1Y1 PmYm (2)
Tong dau vao WiXq1+ - +WrXg

Tuy nhién, viéc xac dinh gia ca cta tirng yéu té6 dau vao/dau ra thwong rat phirc
tap, nhat la trong nhitng linh vwc nhw tai chinh ngin hang, gido duc dao tao,... Trong
trweong hop ndy, c6 thé gia thiét 1a m6i DMU sé st dung nhitng trong s6 nhat dinh um, va
vk sao cho diém hiéu qua TE cta no 1a cao nhit, ndi cich khac, um va vk 1a nhirng trong sé
giup cho DMU d6 tién gin dén dwdong gidi han kha ning san xuit PPF nhit. Vi viy, chung
con dwoc goi la “gia An” (shadow prices) vi médc du chung khong phai 1a gia ca thuc (true

prices) nhirng lai dong vai tro nhw gia ca trong viéc tinh toan hiéu qua ky thuat TE.

Mdt cach téng quat, v&i bai toan c6 n DMU, mbi DMU st dung k yéu t6 dau vao xk
dé tao ra m yéu to diu ra ym, viéc xac dinh hiéu qua TEo cia mét DMUy bat ky sé dwoc

tinh todn nhw sau:
max,, , TEq (3)

Trong diéu kién:

u

TE, = 2 UomYom (Piém hiéu qua cia DMUy)
2. VokXok
5 (Piém hiéu qua cuia tat cd cic DMU khong

u.

TE; = 5 ;mi’;m <1 j=1,..,n vwot qua 1, tirc 1a khéng vrot qua khoi
jkMjk
dwong PPF)

U,V =0 (Cac “gia 4n” la khong 4m)

Charnes va déng sw (1978) da ap dung phwong phap téi wu héa tuyén tinh phi
tham sé (non-parametric linear optimization) vao viéc giai quyét cong thirc (3), &ng véi
gia thiét hiéu qua khong déi theo quy mo (CRS). Sau d6, Banker va déng sw (1984) da
phét trién bai todn nay cho truwdng hop hiéu qua thay ddi theo quy mo (VRS). Dén nay,
da c6 kha nhiéu mo hinh DEA dwoc phat trién nhw Malmquist DEA, network DEA, SBM
DEA,... (xem thém Cooper et al., 2006; Cook & Seiford, 2009; Paradi et al., 2011), nhwng
ban chat van dua trén mé hinh co ban ctia cong thitc (3). Cong thitc (3) va cac mo hinh
DEA co ban dua trén né (CRS I, VRS I, CRS O, va VRS O - xem thém Muc 3) van la mot

chudn muc trong nghién ctru DEA: du nghién ctru cé phirc tap thé nao thi dau tién van



phai phén tich cdc m6 hinh co ban néi trén. Do do, trong phién ban dau tién ctia VDEA,
tac gia chi tip trung gidi quyét cdc mé hinh DEA co ban noéi trén. Cac phién ban tiép theo

sé tiép tuc m& rong téi cac mo hinh khac.
3. Uéc lwong ning suit tong hop bang chi s6 Malmquist trong DEA

Bén canh viéc tinh todn hiéu qua ky thuit tai mo6t thoi diém nhit dinh, viéc tinh
todn hiéu qua theo thoi gian cling quan trong khong kém. Sy so sanh cac mitc hiéu qua
gitra cac giai doan khac nhau gitp cac nha nghién ctru c6 cai nhin ré nét hon vé sy thay
d6i cia hiéu qua theo thoi gian, tir dé c¢6 thé danh gia vé nhirng thay doi trong cac giai
doan do6 c6 tac dong thé nao téi hiéu qud, cling nhw cé thé phan nao du bao dwoc bién
déng cda hiéu qua trong twong lai. Trong phién ban 1.3 lan nay, VDEA da dwoc tich hop
dé str dung trong tinh toan sw thay ddi cia nang suit tong hop theo thoi gian theo chi s6

Malmquist nham dap rng yéu cau nghién ctru noi trén.

Trong phwong phap DEA, viéc wdc lwong hiéu qua k§ thuat dwoc thyc hién dwa
trén mot dwong gidi han (frontier) xac dinh, va do do, so sanh hiéu qua giita hai giai
doan dwa trén hai dwong gi¢i han khac nhau la rat phirc tap. Tuy nhién, néu quy vé cung
mot géc toa do thi van dé tré nén don gidn hon véi s gitip d& cia cac ham khoang cach
(distance functions)2. Fare va dong sw (1994) dwa ra mo hinh xac dinh mirc thay doi cta
nang sult tong hop theo thoi gian trong d6 moét DMU bit ky sé dwoc nghién ctru tai hai
thoi diém khac nhau t va t+1 (twong rng védi hai dwong frontier khac nhau tai hai thoi

diém t va t+1) roi so sanh su thay doi vé nang suit tong hop cia DMU d6 (Hinh 4).

2 Xem thém Caves, Christensen, and Diewert (1988hephard (1970).
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Hinh 4. Chi s6 Malmquist TFP diu ra (output-based)
Nguén: Fare va dong sw (1994)

Cu thé, trong diéu kién hiéu qua khong ddi theo quy mo, chi s6 Malmquist TFP
cia DMU A tai thoi diém ¢ (diém A so v&i thoi diém t+1 (Ae1) c6 thé dwoc tinh toan
theo trung binh nhan (geometric mean) cta hai chi s6 Malmquist dau ra (output-based
Malmquist index): chi s thi nhat 1dy dwong giGi han tai thoi diém t 1am co s tinh todn,

chi s thit hai 1ay dwong gidi han thoi diém t+1 1am co sé tinh toan.

dt(xt+1 yt+1) dt+1(xt+1 yt+1) %
C ) Cc )
X
de(xt, y5) de™ (xt, ¥

mo(xt+L, yt+l xt yt) =[

B dg“(xt“,yt"'l) dg(xt+1’yt+1) dt(x yt
- dg(xt'yt) dg+1(xt+1 t+1) dt+1(xt t)

1
B (Oe Ob) o of Od]
~ \0f0a/ " loc 0b

(1)

TFPCH = (EFCH) x [TECHCH]

Néu ap dung cho trwdng hop hiéu qua thay déi theo quy mé (VRS), ta co:



EFCH = PECH X SECH

B d1t‘7+1(xt+1'yt+1) St+1(xt+1,yt+1)

Gy st yH @
_0e0g 0j0b
0j 0a 0fO0g
Mot cach tong quat:
TFPCH = (PECH x SECH) x [TECHCH]

Trong dé:
TFPCH: Mtrc thay ddi cia ndng suit tong hop (Chi s6 Malmquist TFP)
EFCH: Mtrc thay ddi cua hiéu qua ky thuat (trong diéu kién CRS)
PECH: Mirc thay déi cua hiéu qua ky thuat thuan (trong diéu kién VRS)

TECHCH: Mtrc thay déi cua cong nghé hay dwong gidi han (frontier)
SECH: Mirc thay ddi ctia hiéu qua nho quy md (trong diéu kién VRS)

Nhw vay, khi mp hay TFPCH > 1, nang suit tong hop cia DMU A da c6 su gia tang
tai thoi diém t+1 so véi tai thoi diém t. Néu my < 1, ta ndi ning suit téng hop cia DMU A
bi suy gidm trong gian doan ttr t dén t+1. Cach st dung ciing nhw doc két qua phan tich

chi s6 Malmquist cling nhw cac két qua khac dwoc trinh bay trong muc tiép theo.
4.  VDEA phién ban 2.0
4.1. Hwéng dan cai dat

- Download add-in VDEA cho Excel phién ban 2.0 (file “VDEA ver 2.0.xlam”) tai
day: https://www.dropbox.com/s/gcyh2d85r4hnqzo/VDEA%20ver%202.0.xlam?dl=0

- Chay VDEA ver 2.0.xlam, Excel sé hdi xem c6 cho phép st dung tién ich nay

khong, chon “Enable Macro”.

- VDEA sé thiét 1ap mdt menu diéu khién c6 tén “Vietnamese DEA” trong muc

Add-Ins cua Excel.
4.2. Hwé'ng dan chudn bi file dir liéu:

- P6i v&i phan tich hiéu qua ky thuat TE: M6 hinh nay st dung dit liéu chéo

(cross-sectional data) trong do tai thoi diém can nghién ciu, cdc DMUs cung hoat dong
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trong mét linh vwc st dung cac yéu té dau vao (inputs) gidng nhau dé tao ra cac yéu td

dau ra (outputs) giong nhau (tham khao Hinh 5a).

- D3i vi tinh todn nang suit tdng hop Malmquist TFP: M6 hinh nay st dung dir
liéu bang (panel data) theo d6 dit liéu ctia cAc ndm dwoc sdp xép theo trinh tw clia tirng
DMUs va dwoc bo tri tir trén xuéng dwdi theo cdc ndm (tham khao Hinh 5b). Lwu y 1a dir

liéu bang nay phai can xirng (balanced).

A B C D E F G

1 DMU X1 X2 Y1 Y2
2 |3 1 1 2 2
3 b 2 2 1 3
4 c 3 3 2 3

. 5 d 3 2 1 4

Hinh 5a. = a 1 1 5
7
8
9
10
11
A B Z D E F G

1 DmMMU E }CE Yl Y%
2 a 1 1 2 2
3 |b 2 2 1 3 wr
4 |c 3 3 2 3 Nam 1
5 |d 3 2 1 4
B e 4 1 1 2

. 7 5 5 6 6

Hlnh 5b. 2 o] a8 5 7 -

g 7 7 6 - Nam 2
10 7 B 5 8
11 8 5 5 1
12
13
14
15
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4.3. Hwéng dan sir dung

- Trén thanh c6ng cu cua Excel, chon Add-Ins, chon ti€ép Vietnamese DEA (nhw

Hinh 6) dé chay VDEA.

WIS BT o —
Hame Insert Page Layout Farmulas Data Review View Developer Add-Ins
Datastream - | Yietnamese DEA ~| Download KILM data

IWalk Chart Tools | b Cai dat [Setup VDEA)

DEA - 3 Chay chuong trinh (Run VDEA)
MenuCo @  Gioi thieu (About) Rds
Al - B
[ A | &8 c D E F G H | ]

Hinh 6. Trinh diéu khién ciia VDEA trong menu Add-Ins ctia Excel 2010

- Néu chon “Cai dat (Setup VDEA)”: VDEA sé hién thi clra s6 Cai dat dé thiét lap
Ngon ngitr (Tiéng Anh hodc Tiéng Viét); Do chinh xac (cha viéc tinh toan chi s6 hiéu qua)
c6 gia tri tir 0 dén 1, trong dé gia tri cang nhd thi mirc d6 chinh xac cang cao; va lwa chon
Chudn hoa sé liéu (quy doi cac bién dau vao/dau ra theo cing mét mic ty 1é - scale - dé
dé tinh todn) theo d6 ty 1é giira gia tri 16n nhat va gia tri nhé nhat cda 1 bién sé bat ky
dwgc khuyén nghi khong vwot qua 1:1000 néu thiét 14p nay dwoc chon (xem thém

SAITECH Inc., 2012, p. 29).

- Néu chon “Gioi thieu (About)”: VDEA sé hién thi thong tin vé tac gia cling nhw s6
hiéu phién ban (hién tai la ban 2.0).

- Néu chon “Chay chuong trinh (Run VDEA)”: VDEA sé hién thi clra s6 nhip s6

A Y 7 A
li€u bao gobm cac ndi dung sau:
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Tien ich VDEA cho Excel 2

Nhap so lieu

Chon ten cac doi tuong (DMUs):

Chon ten cac bien dau vao:

Chon ten cac bien dau ra:

I O O O OO

|
|
Chon so lieu bien dau vao: |
|
|

Chon so lieu bien dau ra:

Mo hinh VDEA
| Tinh hieu qua ky thuat (cross-section) j
Co bao nhieu giai doan (periods)? 1
Muc tieu: | Toi thieu hoa dau vao j
Quy mo: | Hieu qua khong doi theo quy mo (CRS) j
Co tinh toan 'shadow prices' khong? | Khong can j
0K Cancel

Hinh 7. Ctvra s6 Nhip s6 liéu cia VDEA

1. Nhip s6 liéu: S dung con chudt (mouse) dé chon/béi den cac hang/cot Excel
c6 chira thong tin vé tén ctia cdc DMUs, tén cac bién diu vao/dau ra, va so liéu bién dau
vao/d4u ra twong ng.

2. Chon mo6 hinh VDEA: Chon mo6 hinh “Tinh hieu qua ky thuat (cross-section)”

néu chi cin tinh hiéu qua trong 1 ndm/thoi diém xac dinh. Néu muén wéc lwong nang
suiat nhan to téng hop thay déi theo thoi gian, moi chon “Tinh nang suat tong hop
Malmquist TFP (balanced panel)”. Trong trwong hop nay, so liéu phai cin xirng
(balanced) va dwoc trinh bay theo dang bang (panel) - xem thém muc Hwéng dan
chuin bi sd liéu, dong thoi so liéu vé giai doan nghién cru cling cin phai dwoc nhip
vao trong muc “Co bao nhieu giai doan (periods)?” (gid tri mac dinh la 1 néu la cross-

section hodc 2 néu la Malmquist TFP).
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3. Chon théng s6: Hién nay VDEA chip nhin 4 m6 hinh wéc lwgng hiéu qua ky

thuit t6i thiéu héa dau vao khong doi theo quy mo (CRS 1), t6i thiéu héa dau vao thay
doi theo quy mé (VRS 1), t6i da héa dau ra khong ddi theo quy md (CRS 0), va t6i da hoa
dAu ra thay déi theo quy mé (VRS 0).

4. Thiét 1ap lwa chon dé tinh todn trong sé tdi wu hay “gid 4n” (shadow prices):

Néu ban mudn VDEA déng thoi thwe hién tinh toan bo trong s6 t6i wu u va v (xem cong
thitrc 3 & trén) thi chon “Co chu”. Néu khong thi chon “Khong can”. VDEA thiét l4p

“Khong can” la lwa chon mac dinh.

5. Chon OK dé chay chwong trinh va xuit két qua. Chwong trinh sé hdi xem ban

mudn lwu két qua vao dau. Chon “Yes” dé ghi dé (overwrite) 1én file dang str dung. Chon
“No” dé mé& ctra sO Save As va luwu file méi. Chon “Cancel” dé xuit két qua ra file hién tai

nhung khong lwu lai.

i '

Microsoft Excel 22

Ban co mucn ghi de len file dang dung kheng?

Yes Mo Cancel

Hinh 8. Lwa chon ghi lai két qua cia VDEA
4.4. Hwéng dan doc két qua Tinh hiéu qua Ky thuat (cross-section)

Sau khi chay chwong trinh, VDEA sé xuat két qua ra sheet “VDEA results”. Cac két
qua dwoc trinh bay trong sheet nay bao gbm S6 liéu géc, Mirc dd cai thién cua cac bién
(slacks), DMU nao la muc tiéu phidn diu cia cic DMU kém hiéu qua (peers), diém hiéu
qua ky thuit (TE) cda tirng DMU, va trang thai quy mo san xuit ma DMU dang gdp phai
(CRS, IRS hoic DRS twong &rng véi quy mo toi wu, loi thé nho quy mo, hodc bat loi thé

nho quy mo) néu lwa chon théng s6 Hiéu qua thay déi theo quy mé & Hinh 7.
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A B C D 3 f 6 H I | K L MooN 0 P a R § ]

1 g Mucdocaithien Muctieu phan dau Ket quatinh toan theo mo hinh DEA VRS

20Ms X onmoom XL slacks X2slacks V1slacks Y2slacks OMUftrong o) (RSTE VRSTE SE NIRSTE Trangthai
13 R R A 000 0000 00 0000 a1 1000 1000 1000 000 CRS
4 Y S 000 0300 030 000 03 do3) 070 1000 0730 L1000DRS
it 3 ] l ] 000 0000 0800 0000 1) 0500 1000 0300 1000 DRS
fd 3 l 1 4 000 0000 0800 0000 ) 1000 L0 1000 L.000CRS
1 4 l 1 l a0 000 Lo 0000 3l 100 L0 1000 L.000CRS

i

Hinh 9. Sheet “VDEA results”: Uéc lwgng hiéu qua ky thuat

Néu VDEA dwoc thiét 1ap dé tinh toan “gid 4n”, két qua tinh toan sé c6 dang nhw
trong Hinh 10. Piém khac biét gitra Hinh 10 va Hinh 9 1a chung ta c6 thém thong tin vé
cac “gia 4n” twong &ng cho tirng bién dau vao va dau ra cda trng DMU, vi du nhw v1 1a
“gid 4n” cia X1, u2 1a “gia 4n” cha Y2. Cac “gia 4n” u va v nay la tdi wu cho tirng DMU,

theo d6 TE ciia DMU nay néu tinh theo u va v sé c6 gia tri 1én nhat:

TE = % maximum (Piém hiéu qua ctia DMU la t6i da)
A B C D E f G H | | K L ] N 0 P Q R § T U
DOME XoR o n X1slacks ¥2slacks Yslacks Y2slacks DMU{frong so) (RSTE vl
ia 1 1 1 1 0000 0000 0000 0000 1) 1000 000 40% 0000 2018
4 1 1 1 i 0000 0.000 -2000 0.000 L3) 0.750 000 40% 0000 2018
i ] i 1 i 0000 0000 -L000 0.0 L3) 0.300 000 40% 0000 2018
6 d ] l 1 4 0000 0000 0000 0.000 d(l) 1000 (000 40% 0000 2018
Tl 4 1 1 1 2667 0000 0000 0.000 30333 d03% 1000 (331 000 L7

]
Hinh 10. Sheet “VDEA results”: U'¢c lwong hiéu qua ky thuit cé tinh “gia 4n”
4.5. Hwéng dan doc két qua Tinh ning suit tong hop Malmquist TFP

Sau khi chay chwong trinh, VDEA sé xuat két qua ra sheet “VDEA results”. Cac két
qua dwoc trinh bay bao gom Sé liéu géc, Mirc thay déi ctia hiéu qua ky thuat (EFCH) &ng
véi diéu kién CRS, Mirc thay d6i ctia cong nghé (TECHCH) hay con goi la thay déi cia
dwong gidi han (frontier shifts), va Mirc thay doi ning suit tong hop (TFPCH) - xem
Hinh 11. Néu lwa chon théng s6 Hiéu qua thay do6i theo quy mé (& Hinh 7) thi c6 thém
két qua vé Mirc thay d6i cua hiéu qua ky thuat thuan tay (PECH) va Mirc thay ddi cua
hiéu qua theo quy mé (SECH).
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A B C D E F G H 1 J K L I

:
2 DMUs X1 x2 Y1 Y2 DMUs(t1-: EFCH TECHCH TFPCH PECH SECH

3 a 1 1 2 2

4 b 2 2 1 3

5 |C 3 3 2 3

6 |d 3 2 1 4

7 e 4 1 1 2

2 5 5 o ] a(t0-»t1) 1.000 0.000 0.600 1.000 1.000
9 6 & 5 7 b{tD—>t1} 1.296 0.600 0.778 1.000 1.296
10 7 7 7] 7 C{‘tD— >‘t1} 1.667 0.600 1.000 1.000 1.667
11 7 6 5 a8 d(t0->t1) 1.000 0.667 0.667 1.000 1.000
12 8 5 5 ] e(t0->t1) 0.956 0.047 0.618 1.000 0.936

=
3%}

Hinh 11. Sheet “VDEA results”: Uéc lwong nang suit téng hop Malmquist
5. Kétluin va hwéng phat trién

Nhin chung, VDEA chay 6n dinh trong moi trweong Excel 2010. Do st dung ham
Solver c6 san ctia Excel dé thuc hién giai thuat t6i wu héa tuyén tinh, mot han ché cia
VDEA la chi c6 thé dwoc st dung t6i da cho 200 DMU va 100 bién (dau vao + diu ra)s3.
Phién ban tiép theo ciia VDEA du kién sé dwgc m& rong thém cho mé hinh Fisher DEA
(str dung v&i bang sé liéu theo thoi gian - time series data)4, cling nhw tich hgp tinh toan
theo mo hinh slacks-based (SBM) hoic network DEA. Moi gép y, bao 18i,... xin giri vé

T.Ngo@massey.ac.nz. Tran trong.

% Tuy nhién, d6i véi hau hét nghién ctru vé DEA thi nhw vay 1a da dung.
* Xem thém Ngo va Tripe (2014).
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