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Abstract: One of the important issues in generalised restructuring of a set of
units is the identification of the input and output levels from a new set of
post-restructuring units. This paper deals with the generalised restructuring of
decision making units (DMUs) in the presence of negative data for achieving
efficiency targets. A novel inverse DEA model is proposed for modelling the
generalised restructuring of a set of DMUs in the presence of negative data.
Sufficient conditions are given for estimation of inputs and outputs of the
new set of post-restructuring units to realise efficiency targets. A numerical
example is employed to illustrate the developed theory.
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1 Introduction

Traditional data envelopment analysis (DEA) is a mathematical programming-based
assessment tool for a set of decision making units (DMUs). In DEA, it is assumed
that all inputs and outputs have non-negative values. Nevertheless, some of the inputs
or outputs of the DMUs may be negative (Emrouznejad et al., 2010). For example,
financial statements and growth rates could have positive or negative values. The
DEA is initiated by the Farrell studies (Farrell, 1957) and later developed by many
scholars, see, e.g., Charnes et al. (1978), Cooper et al. (1999), Zanboori et al. (2014),
Emrouznejad and Yang (2018), Ghobadi et al. (2018) and Moonesian et al. (2019) for
some reviews. It is worth noting, recently, in the published work of Hosseinzadeh Lotfi
et al. (2020), R codes related to DEA models have been presented.

DEA models have been utilised for estimating the efficiency scores of the DMUs
with certain input-output levels. However, in the last two decades, various studies have
been concentrated on the inverse DEA as an analytical framework of DEA to find
the required inputs and outputs levels for achieving a predetermined efficiency target
(Lim, 2016; Hadi-Vencheh and Foroughi, 2006; Jahanshahloo et al., 2014; Wei et al.,
2000). The first inverse DEA has been employed to estimate the input increments of
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a DMU for its given output increments, under preserving the constant returns to scale
(CCR) efficiency index (Zhang and Cui, 1999). The inverse DEA has been employed to
preserve the performance index under input or output levels variations (Hadi-Vencheh
and Foroughi, 2006). In a special case, it has been utilised to solve the resource
allocation problem (Wei et al., 2000). The inverse DEA problem with frontier change
(Lim, 2016), under inter-temporal dependence (Ghobadi, 2019; Jahanshahloo et al.,
2015) and in the presence of fuzzy data (Ghobadi, 2018; Ghobadi and Jahangiri, 2015;
Ghobadi et al., 2019) has been studied in the literature.

According to the concept of inverse DEA, Amin and Oukil (2019) proposed
a new approach in the merging problem of units under flexible targets setting.
This approach allows that the decision maker to pursue different objectives in the
merging problem of units, for example saving more inputs from a particular unit.
Also, a novel method for target setting in mergers is proposed based on combining
goal programming (GP) and inverse DEA (Amin et al., 2019). This method allows
managers to save desired resources. Recently, the merging problem studied under
temporal dependence of data by Zeinodin and Ghobadi (2020). They used inverse
DEA and multi-objective programming for inputs/outputs-estimation of the merged
unit under the inter-temporally dependence assumption. Resource allocation (Ghobadi
and Jahangiri, 2019; Hadi-Vencheh et al., 2008), sensitivity analysis (Jahanshahloo
et al., 2005), preserving or improving efficiency values (Ghobadi, 2017; Jahanshahloo
et al., 2014; Lertworasirikul et al., 2011; Yan et al., 2002; Wei et al., 2000), setting
revenue targets (Lin, 2010), banks merging (Amin et al., 2017; Gattoufi et al., 2014;
Zeinodin and Ghobadi, 2019), and firms’ restructuring (Amin et al., 2017) are some
analytical and practical frameworks where the inverse DEA is employed. Synergies
through mergers/acquisitions and reverse synergies through split DMUs have been
combined in a general framework called restructuring DMUs (Amin et al., 2017). More
precisely, the restructuring DMUs for realising the efficiency targets could happen in
two situations: In the first situation, a new set of post-restructuring with synergies
through mergers/acquisitions is produced by a homogeneous set of DMUs or a set
of pre-restructuring DMUs. In the second one, a new set of post-restructuring with
synergies is created through splitting.

To the authors’ knowledge, no study has been reported for inverse DEA-based
DMUs restructuring without any limitation in the number of pre and post restructuring
units except the recent work of Amin et al. (2017). The inverse DEA idea has been
employed by them to propose a new model for handling generalised restructuring
situations called generalised inverse DEA (GInvDEA). To attain the pre-defined
targets, the simultaneous redistribution of input and output levels inherited from
pre-restructuring units between post-restructuring units has been suggested.

The main drawback of the mentioned model is that it could not be employed for
targets setting of the post-restructuring units in the presence of negative data. In this
paper, a novel inverse DEA model is proposed that could work in the presence of
input and output levels with negative values. As a result, a new set of post-restructuring
entities could adjust its inputs and outputs to realise predetermined efficiency targets.
Sufficient conditions are given for estimation of inputs and outputs of the new set of
post-restructuring units to realise efficiency targets. The validity of the proposed method
is demonstrated through a numerical example.

This paper is organised as follows. Section 2 contains a brief literature review
of DEA models in the presence of negative data. Section 3 presents a novel inverse
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DEA model for targets setting after restructuring in the presence of negative data. The
performance of the proposed inverse DEA is investigated through a numerical example
in Section 4. Section 5 gives a brief conclusion.

2 DEA with negative data

There are different approaches to dealing with the negative data in the literature. Data
transformations have been utilised to convert negative data to positive ones (Lovell,
1995; Pastor, 1994; Seiford and Zhu, 2002). As another approach, the absolute values
of negative inputs and outputs have been considered by Scheel (2001) as outputs
and inputs, respectively. Portela et al. (2004) proposed a model for measuring the
efficiency of a set of DMUs in the presence of negative data, called range directional
measures (RDM). This method could offer efficiency scores for each of DMUs, similar
to radial methods in DEA, while negative data are used without any transformations. A
semi-oriented radial measure (SORM) has been developed by Emrouznejad et al. (2010)
for efficiency measurement of a set of DMUs with both negative inputs and outputs. In
this paper, by considering the RDM model proposed by Portela et al. (2004) as the basic
DEA model, a novel inverse DEA model is presented for adjusting the restructuring
DMUs targets.

Let us to consider a set of n DMU,, {DMU, :j=1,...,n}, in which DMU;

produce multiple outputs y,;(r=1,...,s), by utilising multiple inputs x;;(i =
1,...,m). Let input and output for DMU; be denoted by X; = (z1;,22j,...,Tm;)"
and Y; = (y1;, Y25, - - -» ysj)t, respectively. To measure the efficiency score of DMU,,

o€ {1,2,...,n}, the following model is proposed by Portela et al. (2004):

py=1—max ¢

s.t. Z )\jxij < xio — R0, Viel,
j=1
Z )‘jyrg > Yro + @er Vr € 07
j=1
D A =1,
j=1
80207)\]20, ]:172a7n7 (1)
where
Riozxio—min{xij|j:1,2,...,n}, Viel,
Ry, =max{y,; | 7 =1,2,...,n} — ypo, vr e 0.

Here, (R;,, R.,) is called the range of possible improvement of DMU,. p5 =1 — ¢*
is called the efficiency score of DMU,. It is not difficult to see that p) < 1. This model
is translation invariant and units invariant, two important characteristics in DEA models
that can deal with negative data.
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3 Restructuring DMUs based on the concept of inverse DEA

The inverse DEA models proposed by Amin et al. (2017) could not be employed to
reach the pre-defined targets in the restructuring DMUs in the presence of negative
input and output levels. This could be due to the limitations of the basic DEA models
utilised in their modelling. Now, in this section a new inverse DEA model is given to
handle with the restructuring DMUs in the presence of negative data. To attain this goal,
consider that the set of DMUs, J = {1,2,...,n} is divided into two subsets: A (set of
selected pre-restructuring DMUs) and II (other DMUs), where II,A C J, ANTI = 0,
and A UII = J. Now, suppose that there is a set of p selected pre-restructuring DMUS,
indexed in A, for generating ¢ post-restructuring DMUs, indexed in I', to reach the
predetermined efficiency targets (p, for all ¢ € I). In fact, the input and output vectors
(zq,yq) of a new set of post-restructuring DMUs (DMU, for all ¢ € I') should be
estimated to reach the desired efficiency targets p,.

After restructuring DMUs, we use the following model to measure the efficiency of
DMU,g; g €T

pg=1—max ¢,

s.t. Z )\gl‘” + Z /\ql‘iq < Xig — quRiq, Viel,
Jell qel

Z )‘gyrj + Z )\qyrq > Yrq + SDquq, vr e O,

jJEI ger

SN

Jell qgel

pq > 0,\1 > 0; Vj € TLAY > 0; Vger, ®)

where
Rig = wjg —min{z;; | j € TUTY}, Viel,

Ryq =max{y,; | j € ITUT} — ypq, Vr € 0.

The variable vector of the above model is ()\?,)\q,cpq). If the optimal value of
models (2) is equal p,, we say that the efficiency score of DMU, is p,. To estimate
the input and output vectors, the following multiple-objective nonlinear programming
(MONLP) model is proposed;

min (af;; Vj €A, VgeT,Viel),

max (BL; Vje A, VgeTl,vreO),

IR

st > Mo+ Y Mal, <> al - GRy, Vi€l YgeT,

Jel gel jeA JEA

SNy + D NBL > B+ Gy Ryy,  VrEO, Vg eT,
Jell gel jeA JEA

DAY M =1, vgerT,

Jel qel

> al <y, Viel, Vjer,

qel
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Zﬂgjzyrjﬁ Vr e O, VyerT,

qel

Zagj > gldeal Viel, Yq € Q,

JEA

> B < yldeal, Vreo, VgeQ,

JEA

Aj >0, Viell, VgeT, af, €R; Vj€A, VgeT,Viel,

BLER,  VjeA, Vg eT.Vre O, 3)

where R is the set of real numbers and
zldedl — min{z;; | j € TUT},  Viel,

yldedl = max{y,; | j e TUT}, vr e 0.

(], A%, o, B);) is the variables vector in MONLP (3). Using the weight-sum method
(Ehrgott, 2005), model (3) can be converted to the following single-objective nonlinear
programming problem:

min ZZZU}U Qg Zzzwm v

i€l g€l jEA re0 qel’ jeA
s.t. The constraints of model (3). 4)

In the real world, the most common reconstructions happen between DMUs to improve
their respective performances. Therefore, we can assume that the restructuring did not
change the pre-restructuring efficiency boundary. More precisely, DM U, for j € II are
can display all produced post-restructuring DMUs using a convex combination of their
own. Accordingly, A; = 0 for all ¢ € I in each optimal solution of model (4). Then,
model (4) can be converted to the following LP model if and only if the corresponding
pre and post-restructuring efficiency frontiers are identical.

min 33" Y wtal — 3 Y wt g

i€l g€l jEA re0 qel jeA
s.t. Z)\ xw<2a” PqRiq, Viel, VgeT,

jell JEA

Z A;IyT] Z Zﬁg_] + @quq’ VT S O, Vq € F,
jeI JEA

jeu

Zaé’jﬁxu, Viel, VjeA,
ger

> B > g, Vre O, VjeA,
q€r

> ad > alte Viel, Vg€ Q,

JEA



124 S. Ghobadi et al.

> L < yldent, Vreo, Vg€ Q,

JEA

Aj >0, Viell, VgeTl, of, €R, Vj€A, VgeT,Viel,

Bl €R, Vi €A, VqGF,VrEO. %)

Theorem 3.1 shows how the above LP can be used to estimate inputs and outputs of
post-restructuring DMU .

Theorem 3.1: Suppose that the corresponding pre and post-restructuring efficiency
frontiers are identical. Let A = (A]", a7, B7) be an optimal solution to model (5). If

=> alf, Viel VqeT,
JEA
Yrg = Z o, Vre0, VgeT, (6)

JEA

such that @, = (@1g, ..., Ting) # (wdeal . gldeal) = pldeal or o = (y14y s Ysq) 7#

(yfdeat, .., yldeal) = yldeal for all g € T, then p} = 1 — ¢, for each ¢ € T,

Proof: Feasibility of A for model (5), implies:

Z A < Za” PgRig = iy — PgRig, Vi€, VqeT, (7
JEIl JEA
D MY 2D Bl 4 GgRig = Yy + PgRig, VreO, VgeT, ®)
Jell JEA
DA =1, Vgerl, )
JEII
> alt <y, Viel, VjeA, (10)
qel
> B =y, Vre O, Vj €A, )
qel’
= al > glte Viel, VgeT, (12)
JEA
Yrg = DBl Syt VreO0, VgeT, (13)
JEA
,\;1,* > 0; Vjell VgeTl. (14)

By equations (7)~(9) and (14), (\] = \j;Vj €I, M =0;Vg €T, ¢, =@y Vg€
Doy = 5en O s Urg = 2 jen Bry) 1 0bv10us1y a feasible solution to problem (2).
Therefore, p; < 1 — ¢, for each g € T".
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Since pqR;q and @4 R4 for all 4,7, g, then by equations (7) and (8), we get

S May <@y, Viel, Ve, (15)
jell
Z NYrj > Yyyy  Vr €O, VgeT. (16)
jel

Considering 2 = (X?;Vj eIl N9, @q; Vg €T) as an optimal solution to LP (2) and
equations (15) and (16), we have

Tig — PqRiq > Z S\jl‘” + Z 5\q.’L‘iq > Z 5\;1-.%‘1‘]‘ + Z A\ Z )\g*.’lf”

jell qel’ jell qel’ jell
=3 (MDA |2y, Viel (17)
JeIl qel

Urg + PaRiqg <O AMyrj + > My <) Xy + > X | D ATy,

JEII qel Jell qel JEIL
=D [ M4 AN gy, vr € 0. (18)
JEIL qel’

By equations (17), (18), and defining 5\;1- = 5\? +3 5\‘1)\?* for each j € II, we get

qel
> My < @y — GoRig, Viel, (19)
Jell
> Ay >y, + GoReg, Vr e O. (20)
jell

In addition, since € is an optimal solution to LP (2) and equation (9),

PORTES DY EES ST D SEIES SE D 9P

jeI jell q€r jell g€l jell
N SPTES Y @
Jell qel’

By contradiction assume that there exists at least one k € I' such that p; =1 — @ <
1 — k. In other words, ¢ > . By equations (19) and (20), we obtained:

> Maij <ay — GeRik < 2y — GrRin, Viel, (22)
jen
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Z X?yrj 2> Yoo + Prllrk > Ypp + Ok B, vr e O. (23)
jel

According to assumptions of Theorem, we have x # 279 or vy, # y'9e*. Without
loss of generality, we assume that 2, # /%! Then, there exists at least one I € I such
that zy, = Y g > [ by equation (12).

Considering equation (22), we define

44 = min Z]GH )\j Lij — (1 - (ﬁk) ZjeA Ozf]* - @kw{deal
—(1 - ¢%) ’

Z o} Id(’al ] (24)

JEA

It is obvious that 1 > 0. Now define 3/, = g/7 forall j € A, g €T, r € O, and

- Ny
. _ a;; —pjifi=1,q9=k,
@ {ag;‘ otherwise, 25)

in which >, py = p.
By equation (24), we have

D Mz < Dol —p| (U= gi) +@ra{® =) al; — ouRig,  (26)
JeI JEA JEA

Z &fj = Zal — > xldeal 27
JEA JEA

By equations (11), (13), (19), (20), (26), and (27), it is obvious that (A],af;, B) is a
feasible solution to problem (5) in which, the value of the objective function of LP (5)
at this feasible point is equal:

ZZZU}U i Zzzwmﬁfﬁ Z Z wa @i

i€l g€l jEA re0 qel jeA iel—{l} geI'—{k} jEA
k =a 9 P9 _
D wpah = > D wlhfi= 3. Y, Y whe
JEA r€0 gel’ jEA iel—{l} gel—{k} jEA
k q* q 129
D wlafy —m) =33 D wiBh < > Y D whal
JEA re0 qel’ jeA i€l—{l} geT—{k} jEA
q Q*
el =3 > > wlBl =3 % Y wiell =3 > > wifh.
JEA re0 qel’ jeA i€l qel’ jeA reO qgel’ jeA

This contradicts the assumption and completes the proof. O
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4 An illustrative example

In this section, a numerical example is given to verify the realisation of the research
goals. The data employed in this section are adapted from those provided by
Emrouznejad et al. (2010) (see Table 1). This table shows the input and output levels for
10 DMU. Each DMU has an input, x, to produce two outputs y; and y.. The model (1)
is employed to obtain the efficiency score of DMUs (see Table 1).

Table 1 Inputs, outputs, and efficiency

DMUs DMU, DMU>; DMU3s DMUy DMUs DMUs DMU; DMUs DMUy DMUio

T 12 35 25 22 40 50 35 40 25 16
Y1 15 18 20 12 -10 -8 -18 -10 -7 26
Y2 11 6 13 20 25 27 6 22 19 8
p* 1.000 0.682 0.992 1.000 1.000 1.000 0.384 0.767 0.842 1.000

Table 1 shows the inefficiency of DMU;, DMUg, and DMUy. Suppose that these
three DMUs are merged to generate two new DMUs. In other words, the decision maker
combines these three pre-restructuring DMUs to produce two post-restructuring DMUs
with pre-specified efficiency goals. Then, the sets of pre and post restructuring DMUs
indices are denoted by A = {7, 8, 9}, T = {1, 2} respectively and IT = J — A. At
first, let DM U, e1 and DM U, eqp0 be the two DMUs generated by the consolidation
with a predetermined efficiency targets ppewi = 0.950 (@new1= 0.050) and ppewo =
0.900 (Ppewz = 0.100), respectively. To estimate inputs and outputs DMU, 1 and
DMU, 2 using the model (5), the following model is considered.

min )N @lal =Y Y @B - Y Y Wb

peA qel’ peA qeTl’ pEA qel’
s.t. Z )\jll’j < at+ag+ad — Grew R,
jen
> Mzj < af+ 0+ 0d — GrewnRa,
jen
S My < Bl + Bl + Bl + Grewr R, r=1,2,
jel
A2y < 32 2 2, - R — 19
Z ijJ —/8r7+ﬂr8+ﬁr9+§0new2 T2 r=1,2,
jen
Z A =1, gel,
Jel

ar + a2 <35, af + a3 <40, ay + af < 25,

Bz + B2 > 18, Big + By > —10, Big + fig > T,

Bar + B3z > 6, Bag + B3 > 22, Bag + B39 > 19,

a% —i—aé —i—a}, > 12 = gldeal a? +a§ +a§ > 12 = gldeal

Biz + Bls + Blo < 26 = y{*", Bi: + Bis + BTy < 26 = y{*,
Baz + Bag + Bag < 27 = yateol | B3 + B3g + Bag < 27 = yadeal,



128 S. Ghobadi et al.

af €R, VjeAqgeTl,
L ER, VieAqgel,r=1,2,
A;>0,A2>0, Vj eI (28)

Considering different weights for each of the inputs and outputs, two optimal solutions
could be obtained (two created scenarios for DMU,ey1 and DMU,,¢y2) for this LP
that are reported in Table 2.

Table 2 Inputs and outputs inherited of DM U7, DMUg, and DMUy

. . First Second
Optimal solutions 1% 25 1% 25 1% 2 1x 25 1% 25 1% 2
a; Q; /61j /31]' 52;‘ /32]' &2 (&2 ﬁu /61j /32]' 52]'
DMU~ 24.00 11.00 10.21 —-11.78 =21.00 27.00 35.00 0.00 —5.35-11.78 11.44 0.00
DMUsg 0.00 40.00 0.00 0.00 22.00 0.00 0.00 40.00 0.00 0.00 14.00 8.00
DMUg 0.00 3.22 0.00 0.00 19.00 0.00 10.78 14.22 0.00 0.00 0.00 19.00

Therefore, DM U1 and DM U,,e.2 should have the input and output levels as shown
in Table 3. This leads to predetermined efficiency targets (Ppew1 = 0.950, prew2 =
0.900).

Table 3 Inputs and outputs of DM Upew1 and DM U, ews

The first scenario create DMUewt ot + oy + ag” (x) 24.00
new DMUs based on the Bir + Bt + Bis (y1) 10.21
first optimal solution 37 + Bas + B (y2) 20.00
DMUcws a7* +ag" +ag" () 54.22
Bi7 + Bis + Bt (1) -11.78
Bis + Bis + B (y2) 27.00
art +agt +ad” (x) 45.78
The second scenario create DMUpew1 15+ Bl + 615 () -5.35
new DMUs based on the Ba7 + Bas + Bas (y2) 25.44
second optimal solution o +ag* +af" (z) 54.22
DMUpcws Bs + BLE + B (1) -11.78
7 + Bis + Bis (y2) 27.00

Tables 2 and 3 show that if the second scenario is selected to generate DMU,,¢,,1 and
DMU, c2, then:

1 The contributions of DMU7, DMUg, and DMUy in the input of DMU,, ¢, are
approximately 76%, 0%, and 24%, respectively. Moreover, the corresponding
contributions of DMU7, DMUsg, and DMUy in the input of DMU,,¢q,2 are
approximately 0%, 74%, and 26%, respectively.

2 The first outputs of DMU, 1 and DMU,,¢,2 are fully supplied by DM U5
while DMUg and DM Ug have no contribution.

3 The contributions of DMU; and DM Uy in the second output of DM U, are
approximately 45%, 55%, respectively while DM Uy has no contribution. Also,
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the contributions of DMU7;, DMUsg, and DMUjy in the input of DMU,,¢q,2 are
approximately 0%, 30%, and 70%, respectively.

As the second case, suppose that these three DMUs (DMU;, DMUg, and DMUy)
combine their activities by generating two new DMUs (DMUp 1 and DM U, eq2),
such that DMU,e1 and DMU,eo are fully efficient, p, = 1 (¢4 = 0), g€ I
To estimate the input and output levels DMU,cw1 and DMU, 2, model (28) is
employed. As a result, two optimal solutions are obtained as shown in Table 4.

Table 4 Inputs and outputs inherited of DM U7, DMUsg, and DM Uy

. . First Second
Optzmal solutions 1% 2% 1% 2% 1% 2% 1x 2% 1% 2% 1% 2%
&2 a; 51;‘ /31;‘ ﬁ2j /323' a; a; 51;‘ 51;‘ 52;‘ 523'
DMU; 50.00 —15.00 —8.00 12.00 —14.00 20.00 35.00 0.00 12.00 -8.00 —21.00 27.00
DMUsg 0.00 37.00 0.00 0.00 22.00 0.00 —13.0050.00 0.00 0.00 22.00 0.00
DMUg 0.00 0.00 0.00 0.00 19.00 0.00 0.00 0.00 0.00 0.00 19.00 0.00

Therefore, DM U, c1 and DMU,,¢.2 should have the input and output levels as shown
in Table 5 to achieve fully efficient (ppew1 = 1 and prews = 1).

Table 5 Inputs and outputs of DM Upew1 and DM Upew2

The first scenario create DMU ew1 od* + ot + ad” (z) 50.00
new DMUs based on the Bir + Bis + Bis (y1) -8.00
first optimal solution B35 + B35 + By (y2) 27.00
DMU,ew2 o +af +adt (x 22.00

%G4S () 1200

BYF + BE + BLs (y2) 20.00

The second scenario create DMUpewr ar* +ag* +ay* (x 22.00
new DMUs based on the B + B + Bls (1) 12.00
second optimal solution 13+ Bas + Bas (y2) 20.00
DMUpcws aF +agt +adt (x 50.00

Bis + Bis + Bis (v1) -8.00

B% + 335 + 8% (y2) 2700

According to Tables 4 and 5, selecting the first scenario for generating DM U,,.,,1 and
DMU, o gives the following results:

1 The input of DMU,,q is entirely supplied by DM U7 while DMUg and DM Uy
have no contribution. Also, the contributions of DMU;, DMUg, and DMUg in
the input of DMU,ey1 and DM U, are approximately —68%, 168%, and 0%,
respectively. This means that DM U; has a negative effect for generating
DMUnewl and DMUner-

2 The first outputs of DMU,c1 and DMU,,.,2 are totally supplied by DM U~
while DMUg and DMUg have no role.

3 The contributions of DMU;, DMUsg, and DM Uy in second output of DM U, eq1
are approximately —52%, 82%, and 70%, respectively. It is clear that DM U7 has
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a negative effect on generating the new DMU 1. Also, the second output of
DMU, 2 is fully supplied by DM U7 while DMUg and DM Uy have no quota.

As we know, the problem of target setting for a generated entity from a merger in the
presence of negative data has been studied by Amin and Al-Muharrami (2018). The
common form of merger happens when at least two DMUs combine their activities to
create a superior merged DMU. Thus, there is no available approach to compare our
results with that. It is clear that the inverse DEA model proposed in this paper is more
general than the corresponding one proposed by Amin and Al-Muharrami (2018). On the
other hand, the mathematical model proposed for a merger by them changes the number
of the model constraints that leads to increase in computational complexity. However,
the mentioned drawbacks could not be observed in the current study.

5 Conclusions

In this paper, the targets setting problem for a set of DMUs generated from a
generalised restructuring has been discussed. For this purpose, a novel extended inverse
DEA method is proposed to deal with the negative data. Consider that the traditional
inverse DEA methods could not be effective in the presence of negative data. This
leads to obtaining maximum benefit from restructures among the restructuring DMU .
The obtained results could help managers for choosing the best alternative among
potential restructuring DMUs or equivalently selecting the right DMUs to restructure.
Accordingly, the maximum benefit could be obtained by minimising inputs and
maximising outputs.
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