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Abstract : Super efficiency as a ranking methodology to distinguish the performance of DMU extreme efficiently. This model
can lead to non-instability and instability when some of the inputs will be close to zero. DEA can solve the limitations of partial
ratio analysis or multiple regression analysis. DEA is a specially designed procedure to determine the efficiency of a DMU that
uses multiple inputs and outputs. The SFA method can add production limits with an error term with two components that allow
for technical efficiency and other things that allow for random events that may affect individual producers. Deterministic
equivalent to a stochastic super efficiency model can be converted to quadratic program. Finally, the limitation of the data
allowed to evaluate the DMU then the proposed model sensitivity analysis can be used.
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L. PRELIMINARY
Efficiency is the level of comparison between input (input) with the result (output) reflected in the ratio orratio between the two. If
the output is greater than the input it can be said to be efficient and vice versa if the input is greater than the output then it is said to
be inefficient. So the high low efficient is determined by the size of the resulting ratio .
Super efficiency [9] is a model developed by Andersen and Petersen (1993). Andersen and Petersen introduced a super efficiency
for ranking methods in differentiating the performance of the extreme Decision Making Unit (DMU) efficiently. The uncertainty of
the super efficiency model occurs when the efficiently evaluated DMUs can not reach the limits established by other DMUs by
increasing input or decreasing output.
Mehrabian et.al [6] used heavy constraints on input and output weights on AP models solving some problems such as instability. Li
et.al [5] modified the Mehrabian et.al model simultaneously by increasing output and reducing inputs of the same size called
infeasibility. General weights are another method developed by Hosseinzadeh Lotfi et.al [4], for a unit of rank model through which
units are evaluated and ranked multi-objectively [9].
Data Envelopment Analysis (DEA) was introduced by Charnes et.al [2]. DEA is basically the development of Linear Programming
(LP). DEA method is used to evaluate the performance of an activity within the entity unit (organization). The working principle of
DEA is to compare input and output data from DMU with other input and output data on homogeneous DMU. This comparison is
done to obtain an efficiency value.
The above statement can be deduced DEA is requiring weights or scales for input and output DMU. The weights are negative and
universal in nature, meaning that each DMU should be able to use the same set of weights to evaluate the ratio (weighted output /
total weighted input) and the ratio should be no more than one ( total weighted output / total weighted input < 1) because if the dual
result is more or less than one then the DMU is deemed not to be in relative efficiency or inefficiency, otherwise if its dual value is
equal to one, or its efficiency value is 100% then DMU is considered efficiency.
Stochastic Frontier Analysis (SFA) was introduced by Aigner et.al (1977), and Meeusen and Van denk Broeck (1977). SFA is
considered a parametric approach because it requires the creation of functions to build borders. D labeled as “stochastic” because
this method considers randomness in calculating efficiency. This form of analysis is similar to regression analysis. However, where
regression analysis will involve the average relationship between output level and input level, SFA involves the maximum
relationship between these variables.
The use of SFA requires using one output and / or result in calculating efficiency. The use of multiple outputs and / or results will
require assigning weights to various options, which can be complicated and often require too many judgments and assumptions.
SFA is sensitive to low-performing outliers, as it lowers the overall border.
Based on its performance assessment, super-efficient as the basis for extreme DMU performance efficiently. The DEA method can
evaluate homogeneous DMU performance. The SFA method is able to estimate the best technical efficiency of the DMU.
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1. STOCHASTIC INPUT MODEL SUPER EFFICIENCY
Stochastic models of supplementation proposed in the correlation analysis which allows for possible stochastic variation in the
input-output data .%j = (¥3j,........ ,fm,-)t, Vi = Frjpevveenns ,373,-)t becomes the random input and output associated with DMU; (j = 1,....,n).
Xj = (Kgjpeveeeees Xmi)'s Vi = (Yajpeeeeess V)" indlicates that it has the expected values of DMU; input and output.
The input and output components are equally distributed normally in stochastic input models constrained by inequality
limits, where all slack variables are excluded from the destination function.
Max §,
St P{Y, A - sh <X }=1-o¢, i=1,..m
p {Z?zl /11'57”' > ¢037r0 }Z -, i=1,..,S
1= Z;l:l /11'
S5, A4=>0 (1)
Where a is a predetermined value for the level of significance that is between 0 and 1. Solutions with ¢, =1, 4, =1, 4j =0 (j #0),
the optimal value > 1. Stochastic efficiency with input model can be defined as follows.
A. Definition 1. (Stochastic Efficiency for Input Relaxation Models). DMU, for stochastic efficiency if and only if the two thigs
below are met:
(o =1
(ii) the slack variable is 0 in all optimal solution alternatives.
DMU, are called stochastic inefficient if the requirements of Definition 1 do not meet. Where, if optimal solution ¢}> 1 or some
slack variable is not zero, and DMUo is stochastic inefficient. If ¢} = 1, then all results to evaluate DMU can be increased to ¢}, Vi,
(r=1, ..., s) using other DMU convex combinations at the level of significance a.
The stochastic model corresponding to the input relaxation model is
Max o + & (X121 571 + X=1 51 - X152 )
St P {Z?zl /ijij +5; < Xiot SL_;} =1-x,i=1,..m
p {Z?zl /11'57”'- doVro ZS:} =1-x,r=1,...5
1= Z;l:l /11'
S Sy Ay s >0 2
B. Definition 2. DMU; is called stochastic relaxation efficient model input at a significance level o if the following conditions are
met.
(e, =1
(i) sy = st =sF*=0 1}, [,
Based on the preceding assumption, the stochastic model of the proposed super efficiency model can be defined as below.

Max ¢§

St P {Z’}zl X+ sp < X + sl’g} =1-x,i=1,...m
Jj#0
P {Z’}zl A Yy — GoFro = s;“} =1-o,r=1...5
Jj#0
1 = Z;l:l}lj
j#0
Si Shy A, st =0 (3)
Where a is a predetermined value between 0 and 1 for the level of significance and P represents the probability. DMU, is
superficially stochastic at significance o if the objective function has an optimal value of less than one. Therefore, if $§*< 1 means
DMU, can reduce the result to be ¢g* percent of the output is still efficient, then the lower ¢§* the better the DMU.

C. Equivalent Deterministic For Stochastic Super Efficiency Models
Max o + & (X257 + X=1 SH - 2121 555)
St X7y A + s -sh - 07 ()a] (W) =X, 1=1,...,m

boYro - Z?:l/ljyrj"'s;r - (1)_1(0()0'79 (oM =0, r=1,..s
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7jq=1/11' =1
Si Shy A, st =0 4)
Where ¢ is the cumulative distribution function (cdf) of a random variable Normal standard and ¢ is its inverse. It is considered
that x;; and y,; produce input and output variables. Form o/ (X) and o, (¢, A) is a nonlinear program. This nonlinear program can
be converted into quadratic query problem. Let's say w/ and wp is a nonnegative variable. Replace w/ and w? with o/ ())
and a? (b0, A) and add the following equation of equilibrium equation
Wi )= (af W)
WP)’= (07 (o, 1))*
Model (4) is transformed into a quadratic programming problem. Therefore, one can obtain the optimal value g, s;;*, s;* and s;** by
solving the quadratic program. The three cases below should naturally occur in one case because the input evaluates DMU, :
(i) Increase, in accordance with si;*> 0
(ii) Decrease, in accordance with s;;*>0
(iii) No change, in accordance with s;;*= s3*
To ensure that at most one s;;* and s* model is positive, then add restrictions s;;*. s;*= 0.
The deterministic input relaxation model of one of the above three cases occurs on the basic optimal solution. Therefore, the
corresponding simplex and column methods are used s;*, s} linear dependent. The following deterministic is an equivalent
stochastic model (2).

Maxdy, + & (X724 Siy + X3=157 - Nit1 S )

St X7y A + s -sh - &7 (W] =X, T=1,...m
PoYro - Xy A+ st — dH(eQw? =0, r=1,..5
7=1 /11' =1
(W{)2=Z,-¢o Y=o Aj A Cov (fijyfik) +2(1p — 1) X0 4 Cov (fijvfio) + (Ao — 1) var (%)
W2)’=2 k0 Y jz0 Ak AjCov (yrkvyrj) +2(Ap — do) Lizo Ak Cov (Fri, Fro) + (Ao — do)? var (F,0)
S7-55=0
Sty Sy Ay ST wl we>0 (5)
Similarly, the following deterministic equations can be obtained with the super model stochastic efficiency, model (3).
Max ¢§
St Xhoy Ay + s -5 - &7 ()0 (M) = Xio, i = 1,....,m
j#0
§Yro - X1 A+ st — dHe)aP (PFA) =0,r=1,....8
j#0
7]’-1=1 /11' =1
j#0
Si Sy A, s7 =0 (6)

So the following deterministic is obtained which is equivalent to stochastic input model super efficiency

Max ¢§
St Z’;zllljxij +s5 -SL-; - (I)_1 (OC)WL-IZ Xio, 1= 1,....,m
20
OByro- Tl At 5t — 6WE =0,1= Lo
j#0
7]",':1 /’IJ = 1
20

W!)=X w0 Ziwo Aj Ak Cov (Fij, Xy ) + 2320 4; Cov (%45, %yo) + var(¥;)
W)’ =N k20 X jwo A 4,CoV (Frie, Frj) + 208 Lo A Cov Frge, Fro) +
($8)? var (7o)
sp*sh=0

S50 55! w0 o
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D. Sensitivity Analysis

DEA allows all DMU data to vary simultaneously to change its status at least one DMU from efficient to inefficient, or otherwise.
We will simplify the previous equation by assuming that only DMU,, randomly varying the input and output, ie. o/ # 0,0, #
0,0f; =0, and g7; =0 (j # 0) for all i and r. Model can be written:

Max ¢§
St xjo =Xj—1Aixi; +s5 =55, 1=1..m
j#0
0=3]1Ayy — d3vio-s =18 (8)
j#0
7]’-1=1 /11' =1
j#0
Si Shy A, st =0
where:
Yio= Yro— 0o ®H(@), r=1...s
Y= Y #0, T=1,...5s 9)
Xly = X0+ 0k dNa), i=1,...m
xij= x5, #0, i=1...m (10)
Therefore, model (8) is a deterministic equivalent stockhastik model (3) with the above assumption. This model is a super efficiency
input model for DMUj, with adjustable input and output values x;; , i = 1,...., mand y;;, r = 1,......,s as defined in models (9) and

(10) .

1. CONCLUSION
Based on the study acyl menunju h m etode proposed kkan practically useful to rank the units efficiently obtained. In addition to
developing stochastic versions of the super efficiency and deterministic models equivalent to the super efficiency models can be The
conversion right in quadratic problem. The sensitivity analysis of the super efficiency model is used when it is possible to conduct
research to evaluate the degree of use based on the parameters that determine the significance. Therefore, given the limitations of
the data allowed to evaluate the DMU then the proposed model sensitivity analysis can be used.
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