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1. Why DEA in Stata?

www.kndu.ac kr

¢ Software Toolsfor Frontier Analysis

Stochastic Frontier

M ethod Data Envelopment Analysis :
Analysis

AMPL, GAMS, Mathematica, SAS,
VBA

DEA Excel Solver, DEAP(v 2.1),
DEAQual, DEA-Solver-Pro, EM S,
FEAR, Frontier Analyst, OnFront, | Stata, BSFM, Frontier(v

L anguage SAS, Matlab, R

Program PIM -DEAsoft, Pioneer, Warwick 4.1), WinBUGS,
DEA, MaxDEA, KonS DEA, LIMDEP, StoNED
|ISYDS(SIAD), XxIDEA, LIMDEP,
StoNED
Online

DEA Solver Online, iDEA

Program
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1. Why DEA in Stata? (cont.)

www.kndu.ac kr

¢ DEA literatures by Y ear (2001-2009)

= D/B: Science Direct, EBSCO, Google scholar, *SCI, SSCI
Query: DEA or Data Envelopment Analysisin title, key word, abstract

S more to go
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1. Why DEA in Stata? (cont.)

¢ DEA literatures by Journal (2001-2009)

SourceTitle Record Count % of 446
European J. OF Oper. Res. 93 20.8
J. of the Oper. Res. Society 37 8.3
App. Math. and Computation 36 8.1
J. of Prod. Ana. 30 6.7
Omega-Int. of Management Sci. 21 4.7
Comp. & Oper. Research 15 3.3
Expert Systems with Applications 13 2.9
Annal of Oper. Res. 10 2.2
App. Economics 10 2.2
Int. J. of Infor. Tech. & Decision M aking 10 2.2
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1. Why DEA in Stata? (cont.)

www.kndu.ac kr

¢ DEA literatures by Subject(2001-2009)

Record Count

--_|

B Record Count
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1. Why DEA in Stata? (cont.)

... Stataiseasy to use and powerful statistical software;
Data Envelopment Analysiscodein Stata will
promotethe efficiency in data management for DEA
user sand open new application areasin statistical
Inferencefor Stata users.
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2. The Basicsof DEA(cont.)

¢ DEA Concept

Performance(Efficiency, Productivity) = Cl)ﬁz)ﬁlltjis
| nputs Outputs
equipment > » #type A customer
| Technology
Space > . > #type B customer

# type A labor | Decision Making ~ quality index
# type B labor " > oper. profit
................... 5
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2. The Basicsof DEA(cont.)

¢ Assumptionsto analyze the black box

I Economic Behaviors: No input, no output!

1 (Free) Disposability

1 Convexity

I Frontier Search: Piece—wise Linear Method

I Scale Economy

I Orientation: Input—based or Output—based Analysis

¢ Interpretation of DEA Results

I X-inefficiency
I Rational Choice of Input—Output Mixes
I Performance
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2. The Basicsof DEA(cont.)

¢ Terms & Notations

1 (X, Y): Input, output matrix

1 U,V : Rowvector

I | =(,..,1.)" :Non—-negativity vector
1 (, N : Real variable

I Decision Making Units(DMUs)
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2. The Basicsof DEA(cont.)

www.kndu.ac kr

¢ Basic DEA Modds. CCR, BCC

Orientation Primal Dual
~ \ min q
max - z=uy, - (Uy) st. gx, - XI 30
| nput st. wx =1 N J 3
Oriented -VX +UY- (ue) £0 )
j (el =1)
v30, u30, (u free in sign) | 3 0
min = z=wx - (v,) max  h
_ st. X, - X130
Output st. uy; =1 hy -Yl £0
* J
Oriented vX-uY-(ve) 20 (el =1)
v30, u30, (v,free in signy | 30

()* isthe additional constraint in BCC model
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2. The Basicsof DEA(cont.)

¢ Characteristics of DEA

I No assumption about | nput-Output Function

I Nolimitstothe number of inputsand outputs

I Not required to weight restrictions

I Providereference setsfor benchmarking

I Provide useful information for input-output mix decision

I ntimescomputationsfor n DM Us
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3. The Stata/DEA program

¢ User Written Stata/DEA Description

I Considered thebasic DEA models (CCR & BCQC)

I Can handleboth input minimization and output
maximization problems

I Thedataflow in the Stata/DEA program

theinput and output variablesdata setsrequired
the DEA options define the model
the “Stata/DEA” program consistsof “basic” and “lp” subroutine

theresult data setsavailablefor print or further analysis
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3. The Stata/DEA program(cont.)

www.kndu.ac kr

¢ Diagram of Data flow in Stata/DEA program

DATA Stata /DEA RESULT
DEA Options
/\ Data conversion /\
N N~
DEA Loop
Input & R > Files of
Ogtput Linear Efficiency
Varlabl.es Programming & Lambdas
Basic Solution
Generating
DEA result Report
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3. The Stata/DEA program(cont.)

www.kndu.ac kr

¢ Stata/DEA Syntax (program code under Statajournal review)
e dea [, data(string) iotype(string) model(string) lambda]

options description

data (filename ) Specifies the file name of input and output variables for observed units. The data
describing iputs/outputs must be presented i the format that variables appear in

rows and units 1 columns and saved as .csv file (Conuna delimited MS Office

Excel file).
iotype (input Specifies the orientation of DEA model to be solved. " input " for input
or outpuit ) minimization model and " output " for output maximization model.
model (ccr or Specifies the DEA model. " cer " for Charnes-Cooper-Rhodes model and " bee "
bec) for Banker-Charnes-Cooper model.
lambda Lists more information for lambdas and slacks than anyone probably wanted to
know.
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4. Stata/DEA Examples

¢ Example 1: Store’s efficiency case(for model verification)

I Data: two inputs, two outputs, and 5 DM Us
% Data imported from Cooper et al.(2006), p.75, Table 3.7

I Theinputsare
i1 Thenumber of employees (Employee)
i Thefloor area (Area)

I Theoutputsare

i Thevolume of sales (Sales)
i Thevolume of profits (Profits)
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4. Stata/DEA Examples(cont.)

www.kndu.ac kr

I Thedatafileincluding input and output variables

otype varname Store A Store B Store C Store D Store E

input Employee 10 15 20 25 12
input Area 20 15 30 15 9
output sales 70 100 g0 100 90
output Profits 0 3 5 2 4]

% Theinput and output variables are saved in files" ta3_7.csv"

I A user needsto set the optionsasrequired and run the
following code for input orientation model

 dea, data(ta3_7) iotype(input) model(ccr) lambda
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4. Stata/DEA Examples(cont.)

www.kndu.ac kr

¢ The Result Window

or Break to abort

dle eff_tas_F.dta =sawed

SCcore rReferae—1 rRefera—2 rReferae—3

933533535 [l ol |

SEEIS3ED [ml ol L

S=E3=3=33=4 [ml ol L

L=l=L=L=] =)=y [ml ol L

1 [me] B

s Jrhput_ordented cocr_modea’l resuylts W

optima-—=s oL e (1 I =y

. BE333333 Ttheta
L FFETTTT S Tambdas
2222222 =lacka
11 . aeaaa s =lack?2

. EEEEEE9
5. 8535353539
1.1131313171
I.333333

W dwm RWNE

- 5333334
.EEEEEE9
2.111313171

=

- BEEEE66 T
1.1131313171
5. 8858585859
I.333333
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4. Stata/DEA Examples(cont.)

I Theresult fileincluding the efficiency score and reference set

DMUNo — Score rank Heterencel Heterence? Heferenced Heferenced
1 09333333 2 OMU3
2 (6086869 3 OMU3
3 053333 5 OMU3
4 (begobo/ 4 MU
5 W 1 DMUA

= Scores match with the results of Cooper et. al.(2006).
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4. Stata/DEA Examples(cont.)

I Theresult fileincluding detail values for the efficiency score
and reference set (lambda option)

optimal_solutions DML QML OkLI ORI DLIA
(09333333 theta

0777778 lambdas
(2282272 alackd

1156667 slack?
(3BBa6e theta
5 .B8EHeH
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4. Stata/DEA Examples(cont.)

www.kndu.ac kr

¢ Example 2: Weapons system construction efficiency

I two inputs, three outputs, and 10 DM Us
% Data from JAA fr( Jane's Armour and Artillery)

I Theinputsare

i Combat weight

i Height
I Theoutputsare

i Power-to-weight ratio
Max road speed

i Main armament diameter
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4. Stata/DEA Examples(cont.)

0fyog vamare WG M0 T-02  LeooalAd T2 leopac WP K1 lecke 1O
mut Comoat wegn 1 00 B2 MY o M lg)
ot | Feg AR VIRRRY A A T/ AR A Y.
ouut Powe-o-ient o+ 16 162 143 A A /.|
OUDUt e road Spegd § 4§ X LA | Y A/ S A A A
Oufout Mam amement ciametr 90 105 119 1 N SN .

% Theinput and output variables are saved in files" t4_2.csv"

DEA in Stata®

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4. Stata/DEA Examples(cont.)

Tle Tambda_t4_2.dta saved
hodatahstata_dea
umber of ocbserwvations will he reset to 10
Press amy key to continue,
0, now 10

note:

file eff_t4_2.dta

ile eff_td_2z.dta sawved

not Found)

or Break to abort

SCare

refere-1

refere-2

refere-3

refere-4

refere-5

e

oMU S

DL

L BE99195

DM S

D

.92

DU S

1

D4

1

DM S

LBFels2

DL

1

DrMUT

= =

DMuUF

]
7
B8
=

1

2

DS

10

L9954 545

5

DU S

* gutput_oriented ccr_model DEA results ®¥

www.kndu.ac kr

optimal~s

DL

D2

DhUS

LFLeTT
L2FFREEL
L B65503
10,6248
L12755597

theta
Tambdas
Tambda4a
=lacks
=lackz

. BE595158

903842
21. 83495
1.087427
LOF376ED

Ta
s
3

Ta

theta
mbdas
Tack4
Tackz
mbdas

=
1

t
Tam

heta
hdas
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4. Stata/DEA Examples(cont.) moor

www.kndu.ac kr

I Theresult fileincluding the efficiency score and reference set

SCore refare-1 Refara-2 Refarea-3

FLE7LY oML 5 L4

. 3699158 oML 5 CmLd

= DU

1 DrJ4

1 oMU S

LB70152 CmLd

1 DMz

REE RN oMUy

e 1 2 CmMLS

10 | .9954545 ] oML 5

¥ putput_oriented ccr_model DEA results ##
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4. Stata/DEA Examples(cont.)

www.kndu.ac kr

I Theresult fileincluding detail valuesfor the efficiency
score and reference set (lambda option)

optimal—s DUl

- FLaFLT theta
L 2FFLEEL Tambdas
. B85503 Tambclag
10. 6245 =Tlacka
LA2FEE9T slackz2

A={al=1=hi =) theta

. DDE6ag 2 Tambdas
21. 83495 sTlack
d1.087427 slackz
.OF3ITEE9 Tambdad

.92 thaeta

1 Tambdas
-a5217F =Tlacka
23913 =lack3
1.14 =lackz

250
3

Ttheta
Tlambcag
Tambdas

=slackz
=Tlackd4a

Tthata
Tambdas
Tlambdas
Tambda7

=lacks

== b )
OB
- SEO] S 2
Q030508
1.46076

Tthata
Tambda™
Tamboas

=lacks
Tambcas

LSFELTOL theta

Tamboa?
slackl
Tlamboaz

- O9E36TFL Tambdas

Tthata
Tambdas
=lackz
Tambdaa
=Tlacka

-95 54545 Ttheta

Tambclas
slack4a
=lackz
=Tlackl
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5. DEA Frontiersin Stata?

www.kndu.ac kr

¢ The Stata/DEA program isa new application in Stata.
¢ DEA isaprevalent and powerful managerial tool for measuring the perfor mance.

¢ The Stata/DEA program will provide Stata users with several opportunities:

I Noextracost to accessDEA
I Flexible DEA model extension and development

I A powerful managerial tool aswell as data management, statistical analysis, and

optimization procedures

¢ The Stata/DEA program report's files can directly feed to other Stata routines for

further analysis.

¢ Further Extensionsto 2" Stage Regression Analysis, DGP of DEA, Statistical

| nfer ences of DEA, Case Specific DEA M odels, and more are possible.
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