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1. 85 GRBEBREFE

»  IKIBIABERESI, (ERTFPEAEEHEFYNBIAYE

» ZRBLEZFHEFE(Green TFP)EEHE—PMEFRXXIFZFRR, HIRS5%E
bR & RAVEERSR.

» BRETFPRAAEREARERIMUERK.

« TSR EEMATFPUER? 2EHIIN? E21EHFEEH?
o 8N y=BX+Byb+a. XRIERIRANAE, PRWAZE. BRI
» i (1,b) = BX + a, BFEHMEF RN

= Chung et al. (1997)1RH T—MRIFHIE R E—HIERELY (DDF)

Productivity and Undesirable Outputs: A Directional Distance Function Approach
Authors: Y.H. Chung, R. Fare, S. Grosskopf
Source: Journal of Environmental Management 1997, 51: 229-240.
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» JREREHEFT(DMU): AR, B

« BNk, . BBID. B, ERF
» ZEFHIiB(Production frontier): P(X)
o SEFEOJEETESR S (PPS)/IMREF AR

s T={(x,y,b): x can produce (y,b)}
= x,y, bFRIINRIRA. BRI LA I ERREE A= i
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» SREESHREA(DDF)ERFI=HELIRZFIiEIEN—HRAER
HIEERSIMREEREA, EULIRRNAMRE~ L S1EE~ hHTEE,

» D(x,y,b;g) = sup{B:((x,y,b) + Bg) € T}
» gABEEE, flilg = (—x,y,—b)Eg = (—-1,1,-1)
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» JFERAEREEEEEZI(NDDF)
» (ABFDDF: EZRVELLHIZE(L; TS, vILIESE R (MEETR)HZE
= D(x,y,b; g) = sup{w'B: ((x,y,b) + diag(B)g) € T}

rﬂ

NN




R EREERAT

www.uone-tech.cn

3. fm
HITEE"

pTEpSps e S s

| Lot |

iz
—B5% l< SRWAFIETE
"BHS

e
IES&% IR LR

ﬁ%ﬁﬁ%‘<::
SHIE k;;: SEHATA

HREERG )

J

- EIKEEDDF




WERRESREER.E

www.uone-tech.cn

3. 1”8

S Wl SSE | 3o S B

URBLESDEA

= i THRNEES. :ERFSDFHIDDF

= RR: AEURS. BRBRERR. THRITEX
S EHLIPLP

= = e4bafe. ERFSDFFIDDF

= BRE: BHRIHEN

BEHNET; G5 HrSFA

= iR AR BEEINER. BHRITEX

= RA: FEATFSDF, AJEEEEEFRFRE, MRFHE

Jikis ks it 5
(J..},f_]%J ,I?LI[J!E’E#“LJ:I?‘]E; L —= s 5 .H , K . E”
- DERTE, giz;mﬁmﬂhuhﬁhh
(3) 42 Pt 3 Motk it a
(1) A . .
o . . (DR Z 25 i
&M | @B, e
(0 AT (2) Tk R i S H i




IRRAEEREARAE

www.uone-tech.cn

4. Statarp S5l

DEA

n ddfeff ALAMHITE SIEHIE~=HRIDDF
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4. Stataip S 5:l——DEA

ddfeff5nddfeffap STE

net install ddfeff, from("https://raw.githubusercontent.com/kerrydu/ddfeff/master/")

copy https://codeload.github.com/kerrydu/ddfeff/zip/master ddfeff-master.zip
unzipfile ddfeff-master.zip
net install ddfeff, from("c(pwd)'/ddfeff-master)

net install gtfpch, from("https://raw.githubusercontent.com/kerrydu/gtfpch/master/") replace

net install gtfpch, from(https://gitee.com/kerrydu/gtfpch/raw/master/) replace
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DEA

o ddfeffﬁ /‘7\

ddfeff inputvars = desirable_outputvars : undesirable_outputvars [if] [in], dmu(varname)

[time(varname) gx(varlist) gy(varlist) gb(varlist) sequential global vrs maxiter(#)

Description

saving(filename [, replace])]
dmu(varname)
time(varname)
Title .
- gx(varlist)
ddfeff — Directional Distance Function for Efficiency/Productivity sv(vartist)
Analysis in Stata
gb(varlist)
Syntax
sequential
ddfeff inputvars = desirable outputvars : undesirable outputvars [ glob
if] [in] , dmu(varname) [options] productivity

vrs

saving(filename[,replace])

specifies names of DMUs. It is required.

specifies time period for
contemporaneous production technology.
If time(varname) is not specified,
global production technology is
assumed.

specifies direction components for input
adjustment. The default is gx=0.

specifies direction components for
desirable output adjustment. The
default is gy=Y.

specifies direction components for
undesirable output adjustment. The
default is gh=-B.

specifies sequential production
technology.

specifies global production technology.

specifies computing Malmquist-Luenberger
productivity index.

specifies production technology with
variable returns to scale. By default,
production technology with constant
returns to scale is assumed.

specifies that the results be saved in
filename .dta.
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DEA

o nddfeffﬁ /‘7\

nddfeff inputvars = desirable_outputvars : undesirable_outputvars [if] [in], dmu(varname)

[time(varname) wmat(name) gx(varlist) gy(varlist) gb(varlist) sequential vrs

Description

maxiter(#) saving(filename [, replace])] e
time(varname)
wmat(name)

Title

nddfeff — Non-radial Directional Distance Function in Stata ey
gy(varlist)

Syntax
gb(varlist)

nddfeff inputvars = desirable outputvars : undesirable outputvars —
[if] [in] , dmu(varname) [options]

saving(filename[,replace])

specifies names of DMUs. It is required.

specifies time period for
contemporaneous production technology.
If time(varname) is not specified,
global production technology is
assumed.

specifies a weight matrix. The default
is
W=(1/(3*#.inputvars),..,1/(3*#.desirab
> le_outputvars),..., 1/(3*#.undesirabl
> e_outputvars)).

specifies direction components for input
adjustment. The default is gx=0.

specifies direction components for
desirable output adjustment. The
default is gy=Y.

specifies direction components for
undesirable output adjustment. The
default is gb=-B.

specifies sequential production
technology .

specifies production technology with
variable returns to scale. By default,
production technology with constant
returns to scale is assumed.

specifies that the results be saved in
filename.dta.
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n gtprhn‘ﬁ@

gtfpch inputvars = desirable_outputvars : undesirable_outputvars [if] [in],
[dmu(varname) luenberger ort(string) wmat(name) gx(varlist) gy(varlist) gb(varlist)

nonradial window(#) biennial sequential vrs global fgnz rd tol(real) maxiter(#)

options ~ Descri ption
. (fﬁ[ [ [ Main
Sa ln 1 en ame dmu(varname) specifies names of DMUs.
A\ , replace])]
gx(varlist) specifies direction components for input
adjustment. The order of variables
specified in gx() should as the same
in inputvars.
gy(varlist) specifies direction components for
desirable output adjustment. The order
of variables specified in gy() should
as the same in desirable_outputvars.
E gb(varlist) specifies direction components for

i
undesirable output adjustment. The

order of variables specified in gb()
should as the same in

gtfpch — Total Factor Productivity with Undesirable Outputs in Stata ndesirabte eutputvars.

sequential specifies sequential production

iFi
technology.
biennial specifies biennial production
5 ! ntax technology.
global pecifies global production technology.
" " " nonradial specifies using non-radial directional
gtfpch inputvars = desirable outputvars : undesirable_outputvars [ o distance function(IDDF).
. " . *wmat (name) specifies a weight matrix for adjustment
if] [in] , [options] o Lot and cutput verisbles.
*luenberger specifies estimating Luenberger

productivity index. The default is
Malmquist-Luenberger productivity
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DEA

» example ddf.dta%¥

. use example_ddf, clear

end of do-file
. describe

Contains data from example_ddf.dta

=

obs: 60
vars: 7 31 Oct 2019 28:31
storage display value
variable name  type format label variable label
gdp double %10.0g gdpl997
co2 double %10.0g co2
labor double %10.0g labor
capital double %10.0g capital
energy double %10.0g energy
id byte  %10.0g idl
t byte %10.0g t

Sorted by: id t
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4. Statarp S5l

DEA

« DDF{&it

. use example_ddf, clear —
D(x,y,b; g) = maxp
. ddfeff labor capital energy= gdp: co2, dmu(id) sav(ddf_result, replace) N
s. L. E Z, Xy <X — ;
Directional Distance Function Results: n-n ng'

(_Row: Row # in the original data; Dval: Estimated value of DDF) n=1
N
Row id Dval E ZpYn =Y + B9y;

1 1 1 -3.760e-13 n;l
2 2 1 -4.115e-11
3 3 2 .03664476 _ _ .
4 4 2 .00119962 § Zyby, = b — Bgp;
5 5 3 .08231728 n=1
6 6 3 .03871435 > . >
7 7 4 .30107272 Zn - O’ ﬁ - O
8 8 4 .33846146
9 9 5 -2.262e-09
10 1e 5 -1.592e-10
11. 11 6 .14955061
12. 12 6 .20002129
13 13 7 .70741037
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4. Statafip

S5RGI

DEA

. nddfeff labor capital energy= gdp: co2, dmu(id) time(t) sav(nddf_result, replace)

NDDF{#it(Zhou et al., 2012; Zhang and Choi, 2013)

Non-raidal Directional Distance Function (NDDF) Results:

bt et ek et ek e e
[ I T N PV N P )

WO 00~ O W B W p e

(_Row: Row # in the

original data; Dval: Estimated value of NDDF.)

_Row id t Dval B_labor B_capital B_energy B_gdp B_co2
1 1 9 .24623312 .61574767 .189735083 .21559886 7.652e-16 .42500551
2 1 1e .24840085 .62711309 .1311299 .21144199 8.655e-15 .42197421
3 2 9 6.424e-13 2.096e-16 4.023e-12 1.758e-12 8.834e-17 4.377e-19
4 2 1e .05095857 4.165e-12 .32490274 .12563158 2.434e-12 .8026736
5 3 9 .08516267 .180ee491 .18361217 .94919117 9.129%e-13 .11788526
6 3 10 .08122075 .15788438 .20410304 .8469295 2.101e-10 .10735661
7 4 9 .42472427 .59723414 1.517e-13 .5263787 .31573883 .58389638
8 4 1@ .43087165 .57959146 1.364e-13 .51791025 .34368102 .58310004
9 5 9 5.398e-12 6.321e-12 1.745e-12 6.573e-12 1.847e-14 1.130e-11

10 5 18 3.412e-12 4.688e-12 1.120e-12 4.170e-12 8.485e-15 6.983e-12
11 6 9 .22544672 .65769858 .13135974 .27566896 8.993e-13 .32143106
12 6 10 .23336103 .64372413 .17787968 .27855671 3.773e-13 .33336291
13 7 9 .61815685 .68185012 7.225e-13 .52372976 .76777025 .68483793
14 7 1e .62659101 .671808486 1.682e-12 .52204271 .77271388 .709108995
15 8 9 .11982225 .45674362 .52874584 .84880903 6.786e-10 .0147ee59
16 8 1e .14986929 .45731221 .54003207 .096634396  2,284e-13 .09504513

ND(x,y,b; g) = max(w, B, + w, B, + w,B})

N
s.t. z ZyXn <X — B9y

=
Il
[y

N
Z Zy,Yn 2yt ﬁygy;

z, 2 0; ﬁx»ﬁy»ﬁb =

Energy and CO2 Emission Performance in Electricity Generation: A Non-radial
Directional Distance Function Approach

Author: P. Zhou, B. W. Ang, H. Wang

Source: European Journal of Operational Research 2012, 221: 625-635.

Total-factor Carbon Emission Performance of Fossil Fuel Power Plants in China:
A Metafrontier Non-radial Malmquist Index Analysis

{£%&: Ning Zhang, Yongrok Choi

3kiE: Energy Economics 2013, 40: 549-559.
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4. Statafp S 5351 DEA

» Malmquist-Luenbergerdf==={g4]

. gtfpch labor capital energy= gdp: co2, sav(ddf_result, replace)
New version available, 4.1 =>4.2
It can be updated by:
net install gtfpch,from(https://raw.githubusercontent.com/kerrydu/gtfpch/master/) replace
or,
net install gtfpch,from(https://gitee.com/kerrydu/gtfpch/raw/master/) replace

The directional vector is (@ @ @ gdp -co2) 1 + Bt(xt yt bt) 1 + Bt+1(xt yt bt) 0.5
) ) ) )
X

t+1 _
M = 1+ Dt(xtt1, yt+1, pt+1) "~ 1 4 Dt+1(xt+1, yt+1 pr+1)

Total Factor Productivity Change:Malmquist-Luenberger Productivity Index
(Row: Row # in the original data; Pdwise: periodwise)

Nttt ot Rt
Row id Pdwise  TFPCH TECH  TECCH M+ — 1+ D*(x",y", b )
t - —
L . . 010 1 o0 - 14+ Dt+1(xt+1 t+1 bt+1)
2. a 2 9~10 1.0359 ©.9988 1.8371
3. 6 3 9~10 1.0435 ©.9937 1.0501 1+ Dt"'l(x y bt) 1+ Dt"'l(xt"'l,:yt"'1 bt"'l)
4. 8 4 910 0.9714 ©.9822 ©.9890 X
5.1 18 5 9~10 1.0207 1.0000 1.0207 1+ Dt(xt t bt) 1+ Dt(xt"'l,yt"'l bt+1)
6. | 12 6 9~10 ©.9625 ©.9579 1.0047
7. | 18 7 9~10 ©.9937 ©.9880 1.0058
8. | 16 8 9~10 ©.9782 ©.9595 1.0194
9. | 18 9 9~10 ©.9733 ©.9866 ©.9865
109. | 20 10 9~10 ©.9280 ©.9364 ©.9911
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4. Statafip

S5RGI

DEA

= Luenberger&r==&$540

. gtfpch labor capital energy= gdp: co2, nonr luen sav(ddf_result, replace)

The weight vector is (@ @ @ 1 1)

The directional vector is (@ @ @ gdp -co2)

Total Factor Productivity Change:Luenberger Productivity Index (based on nonrial DDF)

(Row: Row # in the original data; Pdwise: periodwise)

Row id Pdwise TFPCH TECH TECCH

1. 2 1 9~18 @.9155 -9.0083 9.0237
2. 4 2 9-~.10 . -9.0027 .
3. 6 3 9~18 8.e513 ©.e113 8.e4e4
4, 8 4 9-~18 -0.8149 -0.8271 0.0123
5. 1e 5 9-~.10 . 0.0000 .
6. 12 6 9~18 -8.e857 -@.8355 8.8297
7. 14 7 9180 -0.8240 -0.0292 @.8e52
8. 16 ) 910 -0.0459 -9.0869 ©.0410
9. 18 9 9~10 8.e8es6 -@.e1138 8.0124
19. 20 1le 910 -0.0486 -0.0584 0.0177
11. 22 1 9~.10 9.0129 -0.0045 0.0174
12. 24 12 9~18 -@.8069 -0.8325 9.0256
13. 26 13 9~.10 9.9314 9.0076 0.0238

- 1 (Bt(xt, yt, bt; g) — Bt(x”l,yt“, pt+1. g))
tt+1 — 5 — -
2 + (Dt+1(xt, yt, bt; g) _ Dt+1(xt+1,yt+1, bt+1; g))

Eiri1 = (ﬁt(xt; y.,b' g) - ﬁt+1(xt+1:yt+1: b1, g))

e 1 (Desr(at ¥, b%; g) - De(x', 3", b5 )
tt+1 — 5 — -
+ + (Dt+1(xt+1,y”1, bt+l; g) — D, (xt*1, yt+1 pt+1, g))

N
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4. Stataip S 5361 PLP

s dflp BLMERZ IR ARG SIS EE

= RANIEEHEE]
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PLP

dflpaR SRE=

net install dflp, from("https://gitee.com/kerrydu/dflp/raw/master/") replace
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4. Statarp S5l

PLP

= dflpap <

dflp inputvars = desirable_outputvars : undesirable_outputvars [if] [in], dmu(varname)

[time(varname) input output directional normalize efficient maxiter(#)

options

Description

saving(filename [, replace])]

saving(filename[,replace])

input
output
Title
directional
dflp — Estimating Input/Output/Directional Distance Function using
linear programming techniques cime(varnane)
Syntax nermelize

dflp inputvars = desirable outputvars : undesirable outputvars [
FLJC] ["Lﬂ] [ _, priﬂﬂS] maxiter (#)

tol(real)

specifies that the results be saved in
filename.dta.

specifies estimating Input Distance
Function.

specifies estimating Output Distance
Function.

specifies estimating Directional
Distance Function. By default, DDF is
assumed.

specifies the time period variable.

normalizes the variables.

computes the partial derivatives on the
fronteir.

specifies the maximum number of
iterations, which must be an integer
greater than 0. The default value of
maxiter is 16000.

specifies the convergence-criterion
tolerance, which must be greater than
8. The default value of tol is le-8.
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4. Statafip

S5RGI

PLP

plp.dta%d:

. use plp.dta, clear

. describe

&

Contains data from plp.dta

£E

obs: 95
vars: 49 1l Sep 2021 16:@6
storage  display
variable name  type format variable label
_Row float %9.0g Row # in the original data set
k float %8.0g K
1 float %8.0g L
e float %8.0g E
y float %8.0g Y
b float %8.0g B
1nk float %9.0g log(k)
1nl float %9.0g log(l)
1lne float %9.0g log(e)
1lny float %9.0g log(y)
1nb float %9.0g log(b)
1lnk_1nl float %9.0g lnk * 1nl
1nk_lne float %9.0g lnk * lne
1nl_lne float %9.0g 1nl * lne
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4. Statarp S5l

PLP

« IDF{#it

dflp k 1 e = y: b, in

Parameters in Input Distance function:

Variable Coefficient

_Cons ©.2254

Ink ©.5218

1nl ©.2851

Ine 8.2732

Iny -8.7696

1nb ©.1884

Ink 1nl ©.1293

iﬁ Ink_lne 2.6894
1nl 1ne @.2880

ﬂ Ink2 -0.8188
i\j- 1nl2 -0.2830
lne2 ©.0000

ﬁﬂ Iny2 -6.1630
1nb2 -0.6544

lny 1nb -1.475@

Ink 1ny e.e737

1nl 1ny @.8516

Ine_ lny -9.9253

-(xkt, ykt, bkt)) >0,k=1,2,...,

=>=0m=1,2,.. M,

oin i <0n=12.,N,

(xkt,ykt bkt))

i ——20,j=12,..],
J

Z%=1 agz = 1; Z
M N Xy __
m=12n lﬁ -

XX _ ﬁ
mml — mlm' nnl

12m1 1 mm1 =0;

12 1ﬁXb =0;

(
in (D (x"t, y¥,0)) <0,k =1,2,..,K,
(2
(2
(0

(Di(xkt’ ykt bkt)) _In 1]

K,

ﬁnln’ ﬁ]]l ﬁ]l]'
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4. Stataip S 5361 PLP

=« ODF{&it

dflp k 1 e = y: b, out

= minY_,YX | [ln (Do(xkt, ykt, bkt)) —In 1]

Parameters in Output Distance function:

s s.tin ( (xkt,ykt, bkt)) >0k=1,2, .. K,
Variable Coefficient
- In (Do(x*,y*%,0)) <0,k = 1,2,... K,
_Cons -9.08974
1nk 0.0219 al"( o(xKEykE, bkt)) ~om=12 . M
1nl -9.1312 " alnx"t =m=14,..,M,
lne @.e187 kt kt
In 1.0568 al"( b )) _
Y n <0n=1,2..,N,
1nb -8.08568 dln y
1nk_1nl 0.2859 6ln( (xkt ykt, bkt))
E Ink_lne 8.2655 - i >0,j=1,2,..,],
#;_'; 1nl_lne -8.2892 dln b;
1nk2 1.8902 N J ol
a , =
i‘j 1n12 -0.1314 - n=1 +Z} 1 %j
1ne2 0.4149 . _
& 1:;2 -0.7482 1 Yn=1Zn1-1By, "”1 Z 12]1 1 ”1 0;
) N ] _ _ xb _
bz | 0.2068 : NS B = 1 Xn-1 B = Son- 1Y) B = 0;
lny 1nb 8.5415 x x yy
Ink_lny e.l5e4 u mm1l = mlm; nnl - nln; ﬂ]]]_ ﬂ]]_]
1nl 1ny -0.0297
lne_lny 8.e496
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4. Statarp S5l

PLP

HE 5511

DDF{&it

dflp k 1 e = y: b, dir

Parameters in Directional Distance function:

Variable Coefficient
Cons -0.5077
k 3.8287

1 -8.9674

e @.5128

y -0.9126

b 0.8874

k 1 -0.4629
k_e -0.3855
le 9.2263
k2 -2.3824
12 2.5869
el -0.4668
y2 -0.2095
b2 -8.2895
vy b -0.2095
k_y 0.0824
1y 9.3956
ey @.e3ee

min Y1_, YX_ 1[D(xkt y*, bkt g, —gp) — O]

s. t.D(xkt,ykt, b*; g,,—9p) =0,k =1,2,..,K,
ﬁ(xkt,ykt, 0;9,,—9p) <0,k=1,2,.. K,
aﬁ(xkt,ykt bkt;gy,—gb)

>0m=1,2,.. M,

dln xkt
65 xkt’ykt’bkt,g —db
( i’lTI:ykT > ) < ()l n = .14 :Z; v 11\’;
n
aﬁ(xkt,ykt,bkt;gy,—gb) .
dln bkt = O,] =1,2, ""]'

gyzn 1“ gbe 1 ]b_ —1;

N J yb _ O
gyZn 12n1 1ﬁnn1 gbzn—12j_1ﬁ P =
gy2n=12 ﬂn] — b 25 1211 1 ]]1 = 0;
gerl‘;Il IZn 13 gme 12 xb = 0;

frfml mlm' ﬁnnl ﬁnln’ ﬁjjl ﬁflf
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4. Statafp S5l SFA

n frontier/xtfrontier/sfcross/sfpanel BUAFIASFAGER RN

= FRIEEHE

»  REEEFRA
BERSER

»  SFIE
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4. Statafp S 55=5l——SFA

s frontier/xtfrontierfip S35

» BELwS, THERE

s sfcross/sfpanelip ST

***install sfcross
ssc install sfcross

***install sfpanel
ssc install sfpanel

Authors: Federico Belotti, Silvio Daidone, Vincenze Atella, Giuseppe Ilardi
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SFA

s frontier5sfcross

AN
AP <<

—SFA for cross-sectional data

frontier depvar [indepvars] [if] [in] [weight], noconstant distribution(exponential)

distribution(tnormal) distribution(hnormal) ufrom(matrix) cm(varlist [, noconstant])

sfcross depvar [indepvars] [if] [in] [weight], noconstant distribution(exponential)

distribution(tnormal) distribution(hnormal) ufrom(matrix) cm(varlist [, noconstant])

frontier depvar [indepvars] [if] [in] [weight] [, options]

options Description
Model
noconstant suppress constant term

distribution(hnormal)
distribution(exponential)
distribution(tnormal)
ufrom(matrix)

cm(varlist[, noconstant])

half-normal distribution for the
inefficiency term

exponential distribution for the
inefficiency term

truncated-normal distribution for the
inefficiency term

specify untransformed log likelihood;
only with d(tnormal)

fit conditional mean model; only with
d(tnormal); use noconstant to
suppress constant term

sfcross depvar [indepvars] [if] [in] [weight] [, options]

options Description
Frontier
noconstant suppress constant term

distribution(exponential)
distribution(hnormal)
distribution(tnormal)

distribution(gamma)

exponential distribution for the
inefficiency term, the default

half-normal distribution for the
inefficiency term

truncated-normal distribution for
the inefficiency term

gamma distribution for the
inefficiency term
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4. Statarp S5l

SFA

s xtfrontieripS——SFA for panel data

xtfrontier depvar [indepvars] [if] [in] [weight], ti [ti_options] Time-invariant model

xtfrontier depvar [indepvars] [if] [in] [weight], tvd [tvd_options] Time-varying decay model

ti_options

Description

Model
noconstant
ti
cost
constraints(constraints)

SE
vee(vcetype)

Reporting
level(#)

nocnsreport
display_options

Maximization

maximize_options

collinear
coeflegend

suppress constant term

use time-invariant model

fit cost frontier model

apply specified linear constraints

vcetype may be oim, bootstrap, or
jackknife

set confidence level; default is
level(95)

do not display constraints

control columns and column formats, row
spacing, line width, display of
omitted variables and base and empty
cells, and factor-variable labeling

control the maximization process; seldom
used

keep collinear variables
display legend instead of statistics

tvd_options

Description

Model
nocenstant
tvd
cost
constraints(constraints)

SE
vee(vcetype)

Reporting
level(#)

nocnsreport
display_options

Maximization

maximize options

collinear
coeflegend

suppress constant term

use time-varying decay model

fit cost frontier model

apply specified linear constraints

vcetype may be oim, bootstrap, or
jackknife

set confidence level; default is
level(95)

do not display constraints

control columns and column formats, row
spacing, line width, display of
omitted variables and base and empty
cells, and factor-variable labeling

control the maximization process; seldom
used

keep collinear variables
display legend instead of statistics
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SFA

s sfpanelfif$S——SFA for panel data

sfpanel depvar [indepvars] [if] [in] [weight], model(tfe) [tfe_options] True fixed-effects model

tfe options Description

Inefficiency distribution

distribution(exponential) exponential distribution for the
inefficiency term, the default

distribution(hnormal) half-normal distribution for the
inefficiency term

distribution(thormal) truncated-normal distribution for

the inefficiency term

Ancillary equations

emean(varlist _m[, noconstant]) fit conditional mean model; only
with d(tnormal); use noconstant
to suppress constant term

usigma(varlist u[, noconstant]) specify explanatory variables for
the inefficiency variance
function; use noconstant to
suppress constant term

vsigma(varlist v[, noconstant]) specify explanatory variables for
the idiosyncratic error variance
function; use noconstant to
suppress constant term
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S5RGI

SFA

plp.dta%d:

. use rawdata.dta,clear

3

Contains data from rawdata.dta

obs: 558
vars: 15 2 Dec 2019 @9:57
storage  display value

variable name  type format label variable label
hame str51  %51s Plant Name
firm stro %95 Firm
year int %18a.0g Year
metalD byte %18.0g meta ID
groupID byte %18.0g GroupID
t byte %1@a.0g t
group byte %10.0g group
Y double %10.0g Y.electricity. Billion kwh
K double %10.0g x1.Total Asset Value billion Y
L int %18.0g x3.L.persons
E double %10.0g x2.energy.loeet
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4. Statarp S5l

SFA

»  SFASMEREF~RERIHIT

frontier Y K L E, d(h) // d(h)fGZFhalf-normal distribution, JIFZE4+An

m Y=aqptaql+axkK+agE+v—u

Iteration @: log likelihood = -144.32454 _ —-Uu
Tteration 1: log likelihood = -137.97658 u TE = e
Tteration 2: log likelihood = -137.9@581
Iteration 3: log likelihood = -137.90498 . . - -
Tteration 4: log likelihood = -137.9@498 predict techeff if e(sample), te //TE=E[exp( u)le]"
Stoc. frontier normal/half-normal model Number of obs = 558
Wald chi2(3) = 46lad.62 sum techeff, detail //EAGitHE
Log likelihood = -137.90493 Prob » chi2 = 0.e000
technical efficiency via E[exp(-su)|e]
Y Coef. Std. Err. z P> |z| [95% Conf. Interwval]
Percentiles Smallest
K .2657428 .0270835 9.81 ©.ee0 .2126602 .3188254 1% .3574572 .2618145
L -.0001242 .0Bee148 -8.38 0.000 -.0001532 -.0000952
E .0268162 .eee4s517 59.37 ©.eee .025931 .0277e15 5% -5244772 -2756284
_cons .3313874  .0432109 7.67 ©.080 .2466956  .4168793 10% .602897 .318954 Obs 558
25% . 7080623 .3422965 Sum of Wegt. 558
S1lnsig2v -3.122804 .1746842 -17.88 0.000 -3.465178 -2.780429
J1lnsig2u -1.887349 .1739858 -10.85 0.080 -2.228355 -1.546343
58% 7771713 Mean . 755848
sigma_v .2098417  .@18328 .176826  .2490219 Largest Std. Dev. -1179138
sigma_u .3891951 .8338572 .3281851 .461547 75% . 3400869 9380204
5igma2 .1955864 .©8211553 .1548427 .2369701 96% .B8763755 .9424443 Var—.iance .0139837
lambd 1.854708 .0491875 1.758382 1.951114
anbae 95% .899304 .9432959 Skewness -1.310029
LR test of sigma_u=0: chibar2(81) = 18.63 Prob »>= chibar2 = @.eee 99% .9359514 -9467551 Kurtosis 5.822244
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4. Statanp S5l

SFA

= SFAXIBERERRIGLT

Stoc. frontier normal/tnormal model Number of obs = 558 ( ) — ( )
] . . . . —_ . . . .
Wald chi2(3) = 27552.@9 DE Ll’ KU El' Yl ElDE Ll’ KU 1' Yl
Prob > chi2 =  @.eeee ( i i i ) — i ﬁ
s InDg(L,K;, E;,Y;) = InE; + By +
Log likelihood = 887.993@ B . ﬁ . ﬁ . .
kinK;+B;InL; + BylnY; +v;
y Coef. Std. Err. z P>|z| [95% Conf. Interval] ( / ) — . ﬁ ﬁ .
m In(1/E;) =InE; + B¢ + PxInK; +
Frontier ﬁLln Li + ﬁyln Yi + Vi —U;
LnkK .2127521 .0219388 9.7¢ ©.e00 .169753 .2557513
LnL -.8162296 .8024411 -6.65 2.e8e -.8210141 -.0114452 81
LnY -1.21902 .820974 -58.12 9.eee -1.260128 -1.177912 use rawdata.dta,clear
_cons -3.200848 .8261223 -122.53 ©.000 -3.252047 -3.149649
gen y = -log(E) // Eq.(6)BIAE 1 g
Mu gen LnK = log(K)
_cons | -38.87182 24.54375  -1.58 @.113  -86.97668  9.233033 gen LnL = log(L) s . _
gen LnY = log(Y) //IRIEILEEq.(8)E.L &
Usigma lobal LnK LnL LnY
_cons .0907962  .6423036 ©.14 ©.888  -1.168096  1.349688 giobal xvar Lnk Lnt Ln .
L ; 7 5
] sfcross y $xvar, d(t) // uEEEFHEST | Densiy dony EE
Vsigma
—_cons -6.409945 -1026521  -62.44 ©.000 -6.61114  -6.208751 help sfcross_postestimation // Postestimation tools for sfcross
sigma_u l.e46444  .3360675 3.11 #©.ee2 5576365 1.963727 predict EEI, bc //estimates of energy efficiency via E[exp(-u)|e]
sigma_v .e4e56 .0820818 19.48 ©.000 .9366783 .0448525
lambda 25.7999 .3363284 76.71 0.088 25.14873 26.45988 sum EEI, detail I EESFTE
HB: No inefficiency component: z = 35.422 Prob<=z = 1.008 twoway (histogram EEI) (kdensity EEI) //EFEFEZEERLE
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SFA

Meta-SFANIE

EH 1l Groupl ***

BRRE

ok

use rawdata.dta,clear

keep if group == 1 // % HLGPOUpl

xtset groupID year // HEER

gen y = -1nK

gen alphL = 1nL

gen alphk = 1nE gﬂm
gen alphY = 1nY

gen betall = 0.5*1InL*1nL — T
gen betaEE = 0.5*1nE*1nE EUIE
gen betaYY = 0.5*1nY*1nY

gen betatt = @.5*%t*t

gen betalE = 1nL*1nE

gen betal¥ = 1nL*1nY

gen betaEY = InE*1nY // translogB R RiELLE

global xvar alphL alphE alphY betall betaEE betaYY betalE betalY betakEY

-u,
sfpanel y $xvar, dis(h) m(tfe) difficult rescale // truncated-normal distr:
fixed-effects model (Greene, 2005)

help sfpanel_postestimation // Postestimation tools for sfpanel
estimates store Kgroupl

predict groupke, bc // capital efficiency TE=E[exp(-u)|e] in Groupl
predict yhat, xb // f&ityAIfl&{Eyvhat

detail //EXEHTE

sum groupke,

save Groupl.dta,replace

*%E Meta-SFA ***

m InY; —lnf( ,-t)+V t_Ujit
= Infi(Xjie) = In f'(Xjue) + Vjie

[
Ui

global xvar alphL alphE alphY betall betaEE betaYY betalE betalY betaEY

use Group.dta, replace
xtset metalD year

sfpanel yhat $xvar, dis(h) m(tfe) difficult rescale //yhat{&it vhateroup =
u= 1nTGD

estimates store Kmeta 21
predict tgr, bc // {&7F TGR = 1/TGD = E[exp(-u)|e]

gen meta_ke = groupke*tgr // iTEMeta-frontierBIiEZEAE o 1

sum groupke tgr meta_ke, detail //EZZH+E

twoway (histogram groupke) (kdensity groupke) //EHE

twoway (histogram tgr) (kdensity tegr) //E 5 EFEZEE
twoway (histogram meta_ke) (kdensity meta ke) //E75 E

Density kdensity meta_ke
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Measuring technical efficiency and total factor productivity change with
undesirable outputs in Stata

Daoping Wang, Kerui Du, Ning Zhang

First Published April 5, 2022 = Research Article (M) Gheck for updates

https://doi.org/10.1177/1536867X221083886 §i % 5 i }-b: $ ﬁ*ﬁ ﬁ *EI:EI

Article information The Stata Journal: Promoting

Abstract

In this article, we introduce two community-contributed data envelopment analysis commands for

i N — TE WIS YR FE
communications on statistics and Stata

measuring technical efficiency and productivity change in Stata. Over the last decades, an
important theoretical progression of data envelopment analysis, a nonparametric method widely
used to assess the performance of decision-making units, is the incorporation of undesirable
outputs. Models able to deal with undesirable outputs have been developed and applied in
empirical studies for assessing the sustainability of decision-making units. These models are
getting more and more attention from researchers and managers. The teddf command discussed
in the present article allows users to measure technical efficiency, both radial and nonradial, when
some outputs are undesirable. Technical efficiency measures are obtained by solving linear
programming problems. The gtfpch command we also describe here provides tools for measuring L . o
productivity change, for example, the Malmquist—Luenberger index and the Luenberger indicator.
We provide a brief overview of the nonparametric efficiency and productivity change measurement
accounting for undesirable outputs, and we describe the syntax and options of the new
commands. We also illustrate with examples how to perform the technical efficiency and

productivity analysis with the newly introduced commands.
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