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Abstract

Data Envelopment Analysis (DEA) is a mathematic technique to evaluate the relative
efficiency of a group of homogeneous decision making units (DMUs) with multiple inputs
and outputs. The efficiency of each unit is measured based on its distance to the production
possibility set (PPS). [5] (Barberis, N. & Thaler) In this paper, the BCC model is used in
output-oriented. The average return on profit as output and the covariance of profit (risk) are
considered as inputs. In the continuation, the median and the mod earned investment as two
factors of output to the model presented to provide a better analysis of the types of
investment, and finally, let us mention a true example.
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1. Introduction

Portfolio optimization problem is one of
the most attractive financial and
investment issues. The purpose of
optimizing the portfolio is to determine
the companies and the amount of stocks
which an investor can buy. There are two
factors that are important in each decision
which are named risk and returns. A
return of a financial asset can be
estimated by considering the future cash
flow predicted for it. Note that this is not
an accurate estimate and there is always
an uncertainty in the calculation of this
return, which is named risk. [4] (Banker,
R.D., Charnes), The main goal of more
investors is to maximize profit and
achieve the highest degree of utility.
Therefore, the choice of the correct
investment method which has direct
effect on the rate of return and desirability
of it is too important. In data envelopment
analysis, efficiency is an indicator that
measures the ability of a decision maker
to optimally use inputs to generate
outputs. The more an efficient unit can
produce more outputs with less inputs, the
higher its unit performance. Although we
would like to apply models in the real
world, DEA models have been dealing
with the pairs of positive input and output
vectors. All data are assumed to be non-
negative, but at least one component of
each input and output vector is positive.
Therefore, we need the models that are
able having both positive and negative
inputs-outputs. Moreover, in most of the
investment structure, there are outputs
that are not desirable in management, in
other words, increasing such outputs will
reduce the performance of the company
(undesirable outputs). In this paper, by
combining the concept of undesirable
outputs with DEA models, a method to
select stock portfolios will be presented
for investment. Finally, the proposed
method will be implemented and
analyzed on the actual data of the
companies in the stock exchange or
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exchange market. [7] (Basso, A. &
Funari) In this paper, the BCC model in
output-oriented is used to investigate the
stock portfolios. After that, we have
added the mode and median of investment
profit as two constraints outputs in order
to better analyze investment types. At the
end, we have mentioned to the real
example.

2. Preliminaries and notations

There are some DEA models which we
noted the BCC model here.

The under evaluated unit, DMUP, is the
relative efficient if it was on the
efficiency frontier (it means that its
efficiency score be equal by one)
otherwise it is an inefficient unit (when its
efficiency score is less than one). There
are some methods, as reducing the inputs
or increasing the output, to reach to the
efficiency when a DMU is inefficient.

2-1. The BCC model.

This model introduced by Banker,
Charness and Cooper [1]. To make this
model, the assumption of constant return
to scale is removed and the new PPS is
created by four principles (observed, free
disposability, convexity, minimum
extrapolation)

Ty ={XY):X=2Y] X &Y <

Y AY&Y A =1&4;>0,) =
1,..,n}

2-1. The BCC model in the input-
oriented.

This set is the only one which satisfies in
observed, free disposability, convexity,
minimum extrapolation. Ty or Tgcc is

used to represent the production
possibility set of the production
technology which is satisfy in four
principles.

miné

s.t (0X,,Y,)€ET,

By assignment the T, condition we have
the liner programing as follow:
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Min 6
S.t Z;l:lA]X] < BXO
S AY > Y,
;-l=1/1j =1
/1]' > 0 ,j = 1,...,7’1

(1-2)

2-2. The BCC model in the output-
oriented.
There is the envelopment form of the
BCC model in the output-oriented that it
obtained as above.
Max 0]
s.t Z?:ll]X] < XO
Z?:lljy}' 2 @Y,

;l=1 Aj =1
Aj = 0 ,j = 1,...,Tl

(2-2)

In the BCC model, the PPS is created by
the convex composition of the observed
units also the relative efficiency of this
model is obtained based on variable
return to scale. Therefore, the efficiency
in the BCC model is named with
technical localized efficiency. Indeed, if
the DMU is efficient in the BCC model it
will do well as local but no in global. [9]
(Basso, A. & Funari)

3. Innovation: the effect of mode and
median on portfolio analysis

Generally, positive conditions are
assumed in the production theory for
input and output variables while these
conditions are useable only within a
framework. Because, financial assets
often have negative returns (for instance
during the recession). Negative data are
important not only for negative returns,
but also for all mathematical methods of
distribution methods that potentially enter
a set of output variables. Additionally, if
negative values are difficult, especially
when using financial performance ratios,
DEA provides supplementary items for
the use of financial assets to handle
negative amounts.
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In this paper, the BCC model (output-
oriented) is used to analyze portfolio. In
this model, risk covariance and average
return are considered as input and output,
respectively. Also, the portfolio has
negative inputs and outputs.
The directional distance function and a
positive number, as an improved vector
coefficient, are used in this paper when
the risk covariance (input) and the
average return (output) are negative. The
goal is to maximize these positive
numbers so that inputs and outputs are
transmitted to the efficiency boundary
and considered. Because the risks and
returns have the same nature then the
coefficient 7, defined as 0 <t <1, is
used to fit the risk covariance (input) and
the average return (output). In fact, any
benefit derived from investing is an
output and this seems to be consistent
with risk taking as an output. On the other
hand, no operational form is capable of
expressing higher return expectations as a
result of investment with a higher risk.
Therefore, in this model risk seems to be
considered as an input unit and by Tt
coefficient, the input and outputs are
proportioned.
min  {6%}
S.t. TZ?=1q]',Uj 2 Ujo
T2 Y1 Xhe14) Gk Ojk < 5201%
n —

j=14 =1
qj=0 ,forallj

0<7<1

(3-2)

where in:

qj- represents the stock of each portfolio
in the investment;

qr: indicates the dispersion matrix of
DMUs;

ajf,: represents the return variance (risk)
of the portfolio;

Ujo- indicates the average return of the
portfolio.
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This study was carried out over a period
of three years and ultimately, this result
was obtained:

When the data of a portfolio is multiplied
by t (0 <t<1), the yield covariance
(input) is multiplied by 2 and the
average yield is multiplied by .

3-1. The BCC model in the presence of
average, mode, median and covariance:
Definition (Median). The median is a
number which divides a statistical
population or a possible distribution into
two equal parts. If the number of
statistical population is even, the median
is calculated with the average of two
members of the population that are

located in the middle of statistical
population.

ﬂ‘fci
N=L+2—=i (1-3)
where in:

L: represents real inferior limit of the
stratum that has the highest frequency;
fei: indicates the cumulative frequency
which is the sum of absolute frequencies
from the first stratum to the ith stratum
that is represented by f,;.

i: represents the length or distance of the
stratums.

Definition (Mode). In statistics or
mathematics, the value or amount that
occurs most frequently in a statistical set
is called mode, which is a central
tendency measure.

The mode for the continuous probability
distribution is X, which is the probability
density function of the maximum value.
So, the mode is on the peak.

Remark. There is no mode if the
repetition of the attribute has occurred
equally among statistical data.

where in:

i: represents the length or distance of the
stratums.

d4: indicates the difference between the
stratum includes mode and the previous
stratum.
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d,: indicates the difference between the
stratum includes mode and the next
stratum.

M=L+i(z)

In this section, we exert median and mode
on the BCC model on the presence of
average output vector of covariance, and
then we consider portfolio.

Consider model 3-2 in which we exert the
median and mode output vectors on

(2-3)

model (3-1):
max ey
s.t. j=1q5 1 = Wjo +Yedp

t t t 2t t
21 2k=14 90k < 0jo _Vetgaz
t At t t
7195 Nf = Nj, +végn
t.t t
=145 M =My + Ve gm
J t _
Zj:lqj =1
q; =0

(3-3)

forallj

where we represent mode with m and
median with N.
T:time representative

Jirepresents  the number of DMUs
examined

Now, we consider the effect of =
coefficient in the above model and

conclude that when the data of a portfolio
is multiplied by 7 (0<7<1), the
median and mode are multiplied by 7.
Therefore, the stock of the company with
more median and mode will be more
suitable for investment. Finally, model (3-
3) is rewritten while multiplied by 7 and
the inputs and outputs are fitted.

max {vé}

st TEiad5 2 W +Vedi

o B B a4kl < 0 — vige

T X714 Nf = N, +végn
TXq;mp = mp, +vigh
Xeid) =1

q;=0forallj and 0<7<1 )

(3-3)

model description:
Model's Input: Generally, as shown in the
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first level of Model 3-3, variance is
considered as an input, because the less
one is better, (variance indicates the
investment's risk). In this constraint,
compared to the other companies, the
variable y maximizes improvement or
reduction of risk. This minimize is shown
on the right of this constraint by the
subtraction function of the previous value
of variance.

Model's Output:

1. We know that one of the main factors
of investing which is interested to
managers and investors is returns on
profit on investment. Therefore, in this
paper, returns on profit is considered as
an output which is shown in the second
level of Model 3-3. In this constraint, by
the addition function of the previous
amount of investment returns, the variable
y vyields the maximum amount of
improvement or increase to the right of
this constraint.

2. According to the median's definition,
(The median is a number that divides a
statistical population or a probability
distribution into two equal parts. If the
population's number is even, the median
is obtained by averaging two members of
the middle population.) For the median
calculation, the number of data is
important, while large and small values
do not matter. Therefore, over a period of
time, a company is better for investing
that have a higher median in a few
months or years. In this paper, the median
of returns on profit is intended as an
output which is shown in the third level of
Model 3-3. In this constraint, compared to
the other companies, the variable y yields
the maximum amount of improvement or
increase the median of return on
investment profit. This increase is shown
on the right-hand side of the constraint by
adding function of the previous value the
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median of returns on profit.

3. According to the mode's definition, (In
statistics or math, this is what happens
most often). In mode, the type of data is
not important. Therefore, mode is used
for quantitative and qualitative data. In
fact, the mode is the most frequented
value in a dataset. A company that has the
highest mode of returns of profit is better
for investing. In this paper, the mode of
returns on profit is intended as an output
which is shown in the fourth level of
Model 3-3. In this constraint, compared to
the other companies, the variable y yields
the maximum amount of improvement or
increase the mode of return on investment
profit. This increase is shown on the
right-hand side of the constraint by
adding function of the previous value the
mode of returns on profit.

Comparison of the (3-1) and (3-3)
models:

Compared to model 3-1 and companies in
order to investing model 3-3 has more
criteria for companies. By having a
median and mode of the investing
interval, we can understand the profits of
a company for the maximum and
minimum period of time. We also
determine the duration of a company's
downturn. On the other hand, this review
can be time consuming for the investor
and therefore, comparing with other
models is not possible.

4. Numerical examples

In this section, the applied analysis of the
method presented in 3-1 is given. For this
issue, twenty branches of bank have
selected and their information has
investigated in a period 30 month.

4-1. Introducing DATA
To evaluating the performance of these
branches, the BCC model has utilized in
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output-oriented. The input variable
includes the covariance of these branches,
which is used as an investment risk. Also,
the average profits of these branches over
a period of 30 months, mode and the
profit median during this period were
used as output

The figures in Table 1 indicate the fact
that DMU3 and DMU20 are on the
efficiency frontier and investing in these
two branches is better than other
branches. Moreover, DMU6, DMU?7,
DMU8 and DMU9 are at the farthest
distance to the efficiency frontier so these
branches are weak, in terms of
performance, compared to the others.
Also, the outputs and inputs for all DMUs
are in proportional state due to the given
number obtained for the coefficient z, that
is equal one to all DMUs.

5. Conclusion.

In this paper, the BCC model, in output-
oriented, is used to analyze stock
portfoliosThe  investment  risk s
considered as input and the average return
on profit is assumed as output in this
model. .( Anderson, R .1., Brockman) [2]
In order to deal with undesirable inputs
and output, we have used the directional
distance vector which y was introduced as
the coefficient of this vector. The stock
portfolio performance is evaluated by the
directional vector versus the efficiency
frontier. Besides, in this research, to
better analyze the performance of
investment firms, we have added the
median and investment returns as two
output vectors to the model. These results
suggest that the more the mode and
median to investment, the more suitable
company for investment. The coefficient
T 1S considered to coordinate the
investment factors (risk, average return,
median, Mode) that is 0 <t <1. The
result shows that the median and the
mode are multiplied by the number t
when the company' profit is multiplied by
it. Finally, as an empirical analysis, we
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have examined the performance of 30
bank branches over a period of 30
months. At the end, we suggest analyzing
the returns to scale and sensitivity
analysis in the stock portfolio with the
presence of these factors (risk, average
return, median, mode)
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20 month profitability table (3-1)

DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,,

t 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189 1077805189
t, 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439 1122336439
ty 150631439 1150631439 1150631439 1150631439 | 1150631439 1150631439 | 1150631439 1150631439 150631439 1150631439 | 1150631439 1150631439 | 1150631439 1150631439 | 1150631439 1150631439 | 1150631439 1150631439 | 1150631439 1150631439
ty 158981439 1158981439 1158981439 1158981439 | 1158981439 1158981439 158981439 1158981439 158981439 1158981439 158981439 1158981439 158981439 1158981439 158981439 1158981439 158981439 1158981439 158981439 1158981439
& 180233281 1177481189 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189 | 2180233281 1177481189
t 827881894 898139716 2827881894 898139716 827881894 898139716 827881894 898139716 827881894 898139716 | 2827881894 898139716 827881894 898139716 | 2827881894 898139716 | 2827881894 898139716 827881894 898139716
t, 248187471 803714607 803714607 141749859 112980454 90176840 57267382 213334 149974701 938602896 871615396 837964922 789536703 740333288 682833774 124301900 59035131 43029309 14895529 5

ty 3152096902 2215166438 2173044152 104581226 80297587 60161871 30590930 9959923 3589551906 1509727956 1436547076 1421141105 1414018418 1229926287 1224560677 318244966 267118908 243302461 201203260 5315969
t. 2949686189 2785783484 979134463 432263487 410937293 362689979 18960924 13991246 2954600623 1022092909 1019676241 999703241 95595881 935135234 | 919109408 337530441 14695913 10308836 10308836 2034075
&, 429951797 413829553 152140113 140850377 130181119 116288765 63718208 19084811 786608337 358255083 313183838 313183838 29098527 252228994 | 209971409 186585548 144493003 121497197 105067655 50213109
t 3243086352 1410903274 450863400 285598876 140536975 122884851 118144749 58434889 3688945629 1584184800 1288144991 833835074 71942245 58145142 517100009 378711385 288650550 214872001 139478593 56637463
t, 548767463 382981207 299253850 30471969 2747712 8369056 8042667 2576366 719689490 338737036 313586350 313586350 24802295. 240542844 27400261 21314782 10499178 3652822 5348712 568767
t 614061631 449164982 440229529 63549207 4036674 10036849 3342819 1212056 620120373 310522316 305788069 289060397 240846940 219203692 191413166 82639980 58522780 39845574 5933131 3664755
tyy 873851255 873851255 864714577 35473717 3547371 30023717 17503348 13291836 1503226986 691587616 705084164 695661242 693294092 670391342 125705646 97291502 91077452 83975925 31550671 20569511
ts 80471253 57513464 36085703 24563232 20120712 13027657 5495252 1463420 164654888 78239046 74427074 70998494 54748687 43093682 30681081 10262184 5516299 3226405 23671 23671

t, 1419608911 760756995 487913985 325023846 65140662 47983672 33553538 23342743 842609289 510140329 503966364 498604861 476980036 456978119 422415695 119274051 119274051 89214051 70179049 3956167
t, 724975055 717158295 716022091 51347047 46761188 17222290 4960961 2934247 1181978558 706609712 636553200 627116556 616855613 612447404 604939193 16045069 6480000 4689000 2025000 0

ty 349446617 301181090 290123623 212356868 164027618 98927250 67096400 14499250 3766766470 2346494462 2319729852 2284393992 2256382892 2130675856 2130675856 203189557 182329057 162355757 137441707 30181000
b 858761201 841789391 244882194 133523237 129540361 115840365 97687621 41992027 1006313839 484026802 475415843 74030910 459772800 456690691 53055567 47796877 38032494 38032494 17574796 887671

t 956486470 868910531 692378125 490825479 407354330 299341374 212146609 59333121 744623773 383683457 312267089 54513673 220375202 200023584 28841220 83509645 58730082 31756971 3996000 1332000
ty 699941744 691012429 691012429 32502860 31723463 21651135 1651135 2129170 893831962 379722113 378058340 74865189 370081628 339491501 40152323 27258902 7236986 8075342 527671 527671

t 63277349 47950226 47131380 44369735 42988910 18185890 8185890 3342055 625261710 305920250 285405180 84024358 284024358 293749283 73776673 149025188 122308729 93742397 60122930 11130114
t 1362800859 552300055 539527452 207050500 207050500 179974123 3671500 7989310 1917514201 784598059 773517473 760943465 680359551 680359551 665712416 25152661 22489647 17163619 10025661 7362261
ty 939368172 242739934 236526235 216573356 214798014 214798014 134655070 9803836 1332095197 699499009 694066680 646612980 624923113 199091761 155431053 131286398 114910641 108080505 27453723 17161642
tys 1177798314 1151619824 1187521977 90916400 72048400 44602400 40459900 9804000 2679984210 1314170755 1303918721 1277860612 1265867361 1249238361 1245129614 80578014 63229267 71971267 52261767 33265217
t 1749357634 1236202708 1062656850 420971871 285794411 183079068 110974495 14078484 8235994038 4634488694 4618750536 4576238536 4420339701 4393062537 4393062537 2581170306 2545628958 2432976674 1424394550 691599081
ty 1248187471 803714607 803714607 141749859 112980454 90176840 57267382 213334 2149974701 938602896 87161539 837964922 789536703 740333288 682833774 124301900 59035131 43029309 14895529 5747741
ty 3152096902 2215166438 2173044152 104581226 80297587 60161871 30590930 9959923 3589551906 1509727956 1436547076 1421141105 1414018418 1229926287 1224560677 318244966 267118908 243302461 201203260 5315969
ty 2949686189 2785783484 979134463 432263487 410937293 362689979 18960924 13991246 2954600623 1022092909 1019676241 999703241 955958818 935135234 919109408 337530441 14695913 10308836 10308836 2034075
ty 429951797 413829553 152140113 140850377 130181119 116288765 63718208 19084811 786608337 358255083 313183838 313183838 290985278 252228994 209971409 186585548 144493003 121497197 105067655 50213109

38
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20 month variance table (3-2)

(a,,) variance

DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,, DMU,,

L, 1.00182E+1] 6.64E+17 O5E+17 7.28E+17 8.86E+17 2.54E+17 2.72E+17 38EF17 5.93E+17 3.2E+17 4.42E+17 4.68E+16 4.00E+17 2.28E+17 2.23E+17 1.1BE+1 2.01809E+17 1.22856E+18 1.14182E+1 7.09032E+17
t, 1.50361E+1. 1T1E+18 54E+17 1.23E+18 1.45E+18 2.63E+17 4.76E+17 6.56E+17 6.9E+17 5.4E+17 8.08E+17 7.18E+16 6.58E+17 4.07E+17 3.95E+17 2.10E+1 2.97886E+17 1.85591E+18 2.09782E+1 1.14182E+18
[ 1.30404E+1 LT.07E+18 36E+17 12E+18 149E+18 2.40E+17 5.18E+17 6.42E+17 1.05E+18 5.4E+17 7.43E+17 8.66E+16 7.30E+17 3.75E+17 361E+17 1.82E+1 3.7563E+17 2.50723E+18 1.85591E+11 1.20856E+18
t, 3.18719E+1 T.96E+17 T1E+17 T.95E+17 2.35E+17 6.82E+16 7.08E+16 1.0BE+17 2.17E+17 9.25E+16 1.05E+17 1AE+16 1256417 6.1E+16 6.03E+16 2.99E+1 71434E+16 3.7563E+17 2.97886E+1 2.01809E+17
[ 152198E+18 1.06E+18 7.27E+17 35E+18 1.62E+18 2.49E+17 511E+17 6.91E+17 4.92E+17 5.07E+17 9.16E+17 7.25E+16 6.21E+17 4.20E+17 4.23E+17 2.54E+18  98548E+17 1.81549E+18 2.18601E+18 1.1824E+18

t 3.11497E+17 2.13E+17 131E+17 39E+17 2.77E+17 8.65E+16 9.22E+16 1.26E+17 1.46E+17 1.03E+17 1.54E+17 1.42E+16 13E+17 7.81E+16 7.75E+16 4.23E+17 03499E+16 3.60893E+17 3.95203E+17 2.20980E+17
t 2.88837E+17 2.16E+17 131E+17 45E+17 2.80E+17 8.85E+16 9.69E+16 13E+17 1.33E+17 1.05E+17 61E+17 1.42E+16 131E+17 8.15E+16 7.81E+16 4.20E+17 10082E+16 3.74934E+17 4.07137E+17 2.27623E+17
t 6.50381E+17 2.13E+17 2.20E+17 94E+17 451E+17 1.56E+17 1.52E+17 2.10E+17 4.17E+17 2.02E+17 27E+17 2.8E+16 2.66E+17 131E+17 13E+17 6.21E+17 1.25088E+17 7.31686E+17 6.58155E+17 4.09313E+17
t 7.14121E+16 2.41E+16 2.6E+16 4.63E+16 63E+16 167E+16 1.74E+16 2.45E+16 4.71E+16 2.14E+16 66E+16 331E+1 2.8E+16 1.42E+16 1.42E+16 7.25E+16 1.40315E+16 8.6501E+16 7.18018E+16 4.67893E+16
t 4.26046E+17 3.72E+17 2.6E+17 5.12E+17 03E+17 169E+17 2.11E+17 2.51E+17 1.44E+17 1.86E+17 73E+17 2.66E+1 2.27E+17 161E+17 154E+17 9.16E+17 1.05001E+17 7.42704E+17 8.07844E+17 4.42386E+17
6, 5.70622E+17 3.4E+17 174E+17 316E+17 S1E+17 1.28E+17 116E+17 177E+17 3.38E+17 167E+17 86E+17 2.14E+1 2.02E+17 1.05E+17 1.03E+17 5.07E+17 9.24939E+16 5.40266E+17 5.40498E+17 20185E+17
t, 1.8433E+18 7.27E+17 3.04E+17 2.73E+17 53E+17 1.86E+17 9.45E+16 2.74E+17 137E+18 3.38E+17 1.44E+17 4.71E+1 417E+17 1.33E+17 1.46E+17 4.92E+17 2.17071E+17 1.04575E+18 6.8069E+17 93281E+17
6, 5.20520E+17 3.68E+17 2.17E+17 2.05E+17 5.02E+17 143E+17 15E+17 2.25E+17 2.74E+17 177E+17 2.51E+17 2.45E+1 2.10E+17 13E+17 1.26E+17 6.91E+17 1.08214E+17 6.4227E+17 6.55823E+17 79707E+17
b, 1.62049E+17 2.20E+17 153E+17 2.97E+17 341E+17 LO7E+17 1A5E+17 15E+17 9.45E+16 116E+17 2.11E+17 174E+1 152E+17 9.69E+16 9.22E+16 5.11E+17 7.08047E+16 5.18421E+17 4.76238E+17 72196E+17
[ 3.69315E+17 2.53E+17 1.38E+17 2.6E+17 2.96E+17 114E+17 LO7E+17 1.43E+17 1.86E+17 1.28E+17 1.69E+17 1.67E+1 156E+17 8.85E+16 B.65E+16 4.49E+17 6.82412E+16 4.43939E+17 4.62861E+17 2.5438E+17

t 9.40447E+17 7.49E+17 5.06E+17 9.8E+17 1.48E+18 2.96E+17 341E+17 5.02E+17 4.53E+17 351E+17 6.03E+17 5.63E+1 451E+17 2.80E+17 2.77E+17 1.62E+18 2.34741E+17 1.48784E+18 1.44941E+18 8.86207E+17
ty 59271E+ 6.61E+17 24E+17 15E+17 9.8E+17 2.6E+17 97E+17 05E+17 4.73E+17 3.16E+17 12E+17 4.63E+16 94E+17  45E+17  39E+17 1.35E+18 94731E+17 .20175E+18 |20587E+18 27764E+17
[ 84452E+ 3.68E+17 41E+17 24E+17 5.06E+17 3BE+17 .53E+17 17E+17 3.04E+17 174E+17 6E+17 2.6E+1 2.22E+17 31E+17 31E+17 7.27E+17 10876E+17 .36239E+17 54315E+17 . 94721E+17
6 26642E+ 713E+17 68E+17 61E+17 7.49E+17 53E+17 . 24E+17 68E+17 7.27E+17 4E+17 . 72E+17 4.41E+ 413E+17 16E+17 13E+17 L06E+ 95894E+17 L06584E+ 10163E+ 64497E+17
t 63145E+ 127E+18 84E+17 59E+17 9.4E+17 .69E+17 L62E+17 3E+17 1.84E+18 5.71E+17 | 26E+17 7.14E+  5E+17 89E+17 11E+17 50E+ 18719E+17 -30404E+ 59361E+ 00182E+18
b, 00182E+ 6.64E+17 95E+17 28E+17 .86E+17  54E+17  72E+17 3.8E+17 5.93E+17 2E+17 L 42E+17 4.68E+ 4.09E+17 . 28E+17  23E+17 L18E+ 01809E+17 .20856E+ 14182E+ 09032E+17
t 59361E+ 1.1E+18 54E+17 1.23E+18 L45E+18 L63E+17 4.76E+17 .56E+17 6.9E+17 4E+17 .08E+17 7.18E+ 58E+17 L07E+17 95E+17 19E+ 97886E+17 85591E+ 09782E+ |14182E+18
t 30404E+ 07E+18 36E+17 1.2E+18 49E+18 A4E+17 5.18E+17 42E+17 1.05E+18 4E+17 43E+LT 8.66E+ 7.32E+17  75E+17  61E+17 _82E+ 3.7563E+17  59723E+ 85591E+ 22856E+18
[ 18719E+ 96E+17 TIE+17 95E+17 35E+17 .82E+16 7.08E+16 L0BE+17 2.17E+17 25E+16 J0BE+17 LTAE+1 1.25E+17 1E+16 .03E+16  99E+ 71434E+16 3.7563E+17 97886E+  01809E+17
[ 52198E+18 06E+18 27E+17 35E+18 _62E+18 49E+17 5.11E+17 .91E+17 4.92E+17 07E+17 16E+17 7.25E+16 6.21E+17 4.29E+17 | 23E+17 54E+18 98548E+17 1.81549E+18 18691E+18 1.1824E+18
t 11497E+17 13E+17 131E+17 39E+17 TTE+1T .65E+16 9.22E+16 26E+17 1A6E+17 J03E+17 54E+17 1.42E+16 13E+17 7.81E+16 7.75E+16 | 23E+17 03499E+16 3.60893E+17 95203E+17 2.02989E+17
[ 88837E+17 T6E+17 131E+17 45E+17 89E+17 .85E+16 9.69E+16 13E+17 1.33E+17 L05E+17 61E+17 1.42E+16 131E+17 8.15E+16 7.81E+16 4.29E+17 . 10082E+16 3.74934E+17 07137E+17 2.27623E+17
[ 6.50381E+17 4.13E+17 2.22E+17 3.94E+17 4.51E+17 156E+17 1.52E+17 2.19E+17 4.17E+17 2.02E+17 2.27E+17 2.8E+16 2.66E+17 131E+17 13E+17 6.21E+17 1.25088E+17 7.31686E+17 6.58155E+17 4.09313E+17
[ 7.14121E+16 4.41E+16 2.6E+16 4.63E+16 5.63E+16 1.67E+16 1.74E+16 2.45E+16 4.71E+16 2.14E+16 2.66E+16 3.31E+15 2.8E+16 1.42E+16 1.42E+16 7.25E+16 1.40315E+16 8.6591E+16 7.18018E+16 4.67893E+16
[ 4.26046E+17 3.72E+17 2.6E+17 5.12E+17 6.03E+17 1.69E+17 2.11E+17 2.51E+17 L44E+17 1.86E+17 3.73E+17 2.66E+16 2.27E+17 161E+17 154E+17 9.16E+17 1.05001E+17 7.42704E+17 8.07844E+17 4.42386E+17
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Table of mean and median return and profit model (3-3)
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Average (i) Middle (N;) method (M)
DMU, 929636221.333 820839764.500 803714607
DMU, 1478760080.233 1117908400.000 985006123
DMU, 1752164421.733 1009689741.000 10308836
DMU, 361313742.433 313183838.000 313183838
DMU, 1264312584.067 576763676.000 583078012
DMU, 273517820.433 241636836.500 229612896
DMU, 304593875.733 270066505.000 614061631
DMUg 627942355.400 700372703.000 35473717
DMU, 66382069.767 62336335.000 91266537
DMU4, 586948917.467 438426013.000 119274051
DMU 4 502591080.900 575795266.000 536047817
DMU,, 1327146530.367 1087740955.000 2130675856
DMU ;3 498894530.933 460995173.500 38032494
DMU 481210293.633 449089904.500 508376348
DMU, 5 360916244.467 369931846.000 527671
DMU ¢ 706029862.500 284024358.000 284024358
DMU, 854730957.133 720651508.000 822247506
DMU g 544403656.300 558834366.000 214798014
DMU;, 1005159006.600 1149866070.500 1393816922
DMU,, 2699708145.433 2480242411.500 4393062537
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Results tabal (3-4)

y T
DMU, 0.66 1.00
DMU, 041 1.00
DMU, 0.00 1.00
DMU, 0.15 1.00
DMU, 0.19 1.00
DMU, 0.87 1.00
DMU 0.87 1.00
DMU, 0.87 1.00
DMU, 0.87 1.00
DMUy, 0.68 1.00
DMU,, 0.76 1.00
DMU,, 0.71 1.00
DMUy5 0.76 1.00
DMU,, 0.87 1.00
DMU, 0.85 1.00
DMUy, 0.74 1.00
DMU,, 0.32 1.00
DMUyq 0.76 1.00
DMUy, 0.68 1.00
DMU,, 0.00 1.00
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