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Abstract 

 
This research aims to measure and analyze the determinants of super-efficiency for companies listed on 

the Iraqi Stock Exchange for the period (2018-2020) using the super-efficiency model with input guidance 

and by means of the MES program version 1.3, the model’s inputs were (total expenses, working capital, 

debt ratio) And the outputs (total revenues, net short-term investments, number of shares traded), it was 

proven that there were 18 companies that achieved high efficiency during the year (2018), 14 during the 

year (2019), and 11 during the year (2020) out of 35 sample companies For the research, the panel data 

model was used by the method of ordinary least squares (DOLS) to estimate the determinants of super-

efficiency, as it was proven that working capital and net profit directly and insignificantly affect super 

efficiency, while trading volume, market value, salaries and wages had no clear effect, and all factors took 

their indications. Corresponding to economic theory. 
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1.  INTRODUCTION 

The goal of achieving efficiency of its various 

types is the most important challenge for 

companies to keep pace with modern 

developments and ensure growth and continuity, 

as it shows decision makers the extent of optimal 

exploitation of the facility or economic unit of its 

available resources and its impact on the level of 

production. Increasing outputs is a goal that 

every institution or facility seeks to achieve in 

order to enhance its position in competition 

among other companies. 

 The importance of the research lies in 

determining the extent to which the current 

resources can be optimally used in order to 

maximize the current outputs of the companies 

listed in the Iraqi Stock Exchange and the ability 

of these companies to achieve high levels of 

efficiency in the coming period, as well as 

determining the amount of waste or waste in 

each input and failure areas. Or the deficit in each 

of the outputs of the companies under 

consideration, and thus giving the decision-

makers an opportunity to remedy the matter and 

make appropriate corrections to combat the 

factors that  

 

 

 

contributed to the extravagance of the inputs or the 

deficit in the outputs according to the results 

shown by the models of high efficiency, as the 

companies listed in the Iraqi market lack papers 

Finance to a specific policy through which it is 

possible to reach the optimal use of resources, 

develop work patterns and introduce new 

technology that will raise the level of high 

efficiency for these companies, which leads to the 

wasteful use of the resources available to 

companies and their distance from the level of 

optimal use. 

 The aim of the research is to apply the input-

directed super-efficiency model using (total 

expenses, paid-in capital, debt ratio) as inputs, and 

(total revenues, net short-term investments, 

number of shares traded) as outputs, in order to 

measure super efficiency indicators for a sample 

of listed companies In the Iraqi Stock Exchange 
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during the period (2018-2020), with the aim of 

determining the factors affecting the super 

efficiency of these companies using the highly 

efficient dynamic ordinary least squares (DOLS) 

method in estimating long-term relationships. 

 
2. Reference review  

 
Study (Bakir, and Al-Jaludi, 2019) This study 

aimed to evaluate insurance companies in 

Jordan by measuring the technical efficiency 

of these companies, and the degrees of 

efficiency were estimated using the data 

envelope analysis method and then estimating 

the determinants of technical efficiency. The 

most important determinants that directly 

affect the efficiency of companies, followed by 

technical provisions and then general and 

administrative expenses have an adverse 

effect. It was noted that companies with high 

efficiency focus on one type of insurance, 

unlike companies with low efficiency that have 

a diversified insurance portfolio. 

 

Study (Al-Ani, 2021) This study aimed to 

apply the data envelope analysis method in 

determining the optimal investment portfolio 

by relying on the high-efficiency model with 

internal orientation. Variable for the period 

2017-2019. 

 

Study (Tone, 2001) The study aimed to 

propose a high-efficiency measure to measure 

the super efficiency of a group of multi-activity 

Japanese companies, as it distinguished 

between two types of efficiency calculation 

methods, the first depends on stagnation in 

inputs / outputs, and the second is the 

traditional radial measurement method. The 

effectiveness of the proposed model and its 

applicability in similar studies. 

 

A study (Jean feeing, 2010) The study aimed 

to determine the factors affecting the financial 

efficiency of food industry companies in 

Taiwan during the year (2009) using super-

efficiency models, and concluded that the food 

industry plays an important role in the 

Taiwanese economy and that working capital 

and total expenditures on employees The most 

important factors affecting the super efficiency 

of these companies. 

 

3. Methodology 

 

The super-efficiency model aims to make an 

additional classification to rank the companies 

that have a degree of efficiency equal to one, and 

re-classify them again with degrees of efficiency 

higher than the correct one (Al-Ani, 2022: 23).  

The difference between the super-efficient DEA 

model and the traditional DEA model is that when 

Evaluation of a particular company from a group 

of companies The restriction that the ratio of the 

company’s outputs to the inputs is less than or 

equal to one is deleted (Batal, 2012:64), we 

assume that there are n group of companies (j = 

1,2,…,n), and that Each firm consumes a set of 

inputs Yij(i=1,2,…,m), to produce a set of outputs 

Yrj(r=1,..,s), to find a vector λ for the outputs and 

the inputs in measuring the super-efficiency of 

input-directed variable returns to scale. (William, 

2011, 77): 

Min 𝜽𝟎
𝑽𝑹𝑺−𝑺𝑼𝑷𝑬𝑹

 

s.t   ∑ 𝝀𝒋𝒙𝒊𝒋  ≤  𝜽𝟎
𝑽𝑹𝑺−𝑺𝑼𝑷𝑬𝑹 𝒙𝟎 … … (1)

𝒏

𝒋=𝟏
𝒋≠𝟎

  

𝑖 = 1،2، … … . ،𝑚 

∑ 𝝀𝒋𝒚𝒋 ≥ 𝒀𝟎

𝒏

𝒋=𝟏
𝒋≠𝟎

 

𝑟 = 1،2، … … . ،𝑠 

∑ 𝝀𝒋 = 𝟏

𝒏

𝒋=𝟏
𝒋≠𝟎

 

𝜽𝑽𝑹𝑺−𝑺𝑼𝑷𝑬𝑹  ≥ 𝟎       

𝜆𝑗 ≥ 0       (𝑗 ≠ 0) 

When:  

n: Total Companies ,     m: Represent The Inputs ,    s: 

Represent The Outputs 

   𝝀 : Companies Weight Factor ,                𝜽 : Super 

Efficiency Index. 

We note from Equation No. (1) that the radial 

model with an input orientation of the variable 

returns to scale seeks to reduce the inputs 

regardless of the level of production, and this is 

done by excluding the company under evaluation 

from the border efficiency curve and then 

measuring the graphical distance to the location of 

the new point that represents the indicator The 

super efficiency of that unit (Glenn, 2009: 47), 
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that the units that are highly efficient will have an 

efficiency index greater than the correct one, and 

using these models it will be easy to classify the 

efficient units according to the performance 

criterion, in addition to that these models show 

the areas of waste in the inputs If any, and the 

shortfalls in the outputs, which prevented the 

efficiency index from rising for the economic 

units, and finally it became clear to what extent 

the economic unit can increase its inputs or 

reduce its outputs in case of unsuitable 

conditions, and remains within the ranks of the 

efficient units (Mohamed, 2003: 16), as The 

estimation using the panel data gives more 

realistic results because it takes into account the 

time dimension information in the time series and 

the sectional dimension information in different 

companies, hence it must be emphasized that The 

data panel) has two main dimensions: the time 

dimension (time series) and the cross-sectional 

dimension of the data of the companies under 

consideration (Morris, 2005:43), and in general, 

a panel model can be written in the following 

form (Glenn, 2009:74): 

𝒚𝒊𝒕 = 𝑩𝟎(𝒊) + ∑  

𝒌

𝒊=𝟏

𝑩𝒋 + 𝑿𝒋(𝒊𝒕) + 𝜺𝒊𝒕 … … (1 − 7) 

𝑖 = 1,2, … . . 𝑁         𝑡 = 1,2, … … 𝑇 

When: 

  𝒚𝒊𝒕  : the value of the dependent variable of the 

company i during time t .  

   𝑿𝒊𝒕  : the value of the independent variable of the 

company i during time t . 

 𝑩𝟎(𝒊)  : the constant value,           𝑩𝒋 : regression line 

direction. 

  𝜺𝒊𝒕  : error value of the company i during time t. 

Super Efficiency Results 

 

The high efficiency with input guidance was 

measured using the radial model for high 

efficiency and by means of the program (MES 

version 1.3) for the research sample consisting 

of a group of companies listed on the Iraqi 

Stock Exchange during the period (2017-2020), 

looking at the company that achieves an 

efficiency index greater than the correct one 

 It is an efficient company from the point of 

view of super-efficiency models, as these 

companies can increase their inputs or reduce 

their outputs to a certain extent in case of 

unsuitable conditions and this does not 

fundamentally affect their efficiency. It is 

inefficient, and it has to increase its outputs or 

reduce its inputs to a certain extent in order for 

it to become highly efficient (Robert, 2011: 66): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1) Super Efficiency Results during (2018) 
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Source: Test results using MES version 1.3 and 

Appendix (1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is noted from Table (1) that there are 18 

companies that achieved high efficiency 

indicators during the year (2018), for example, 

(IMCL) company that achieved the highest 

efficiency index of (26.55), as this company can 

increase its inputs by (0.00) (0.88). (0.12) for 

each of the total expenses, paid-up capital and 

the debt ratio, respectively, or their outputs 

decrease by 27.62 of the total revenues in case 

of unsuitable conditions, yet they remain 

among the list of efficient companies, and it is 

also noted that there are 17 companies that 

failed to achieve indicators of super efficiency 

And that (IMIB) company achieved the lowest 

super-efficiency index of (0.24), and this 

company should reduce its inputs by (0.20) 

(0.73) (0.06) for each of the total expenses, 

paid-in capital and debt ratio, or increase its 

outputs by (0.07) from The number of shares 

traded in order to join the highly efficient 

companies in that year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Table (2) Super Efficiency Results during (2019) 
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Source: Test results using MES version 1.3 and 

Appendix (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is noted from Table (2) that there are 14 

companies that achieved high efficiency 

indicators during the year (2019), for example, 

(VWIF) company, which achieved the highest 

efficiency index of (8.66), as this company can 

increase its inputs by (0.38) (0.54). ) (0.08) for 

each of the total expenses, paid-up capital and 

debt ratio, respectively, or their output 

decreases by (8.03) of net short-term 

investments in case of unsuitable conditions, 

yet it remains among the list of efficient 

companies, and it is also noted that there are 21 

companies that failed to achieve indicators 

Super efficiency, and that (IMIB) company 

achieved the lowest super-efficiency index of 

(0.17), and this company must reduce its inputs 

by (0.45) (0.50) (0.05) for each of the total 

expenses, paid-up capital and debt ratio, or 

increase its outputs by (0.08). ) (0.07) for each 

of the total revenues and the number of shares 

traded in order to join the highly efficient 

companies in that year. 
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Source: Test results using MES version 1.3 and 

Appendix (3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is noted from Table (3) that there are only 11 

companies out of 35 that achieved super 

efficiency indicators during the year (2020). 

The highest super-efficiency index reached 

(8.82), as this company can increase its inputs 

by (1.00) of the paid-in capital or decrease its 

outputs by (14.92) of the total revenues in case 

of unfavorable conditions, yet it remains among 

the list of efficient companies, and it is also 

noted that There are 24 companies that failed to 

achieve high efficiency indicators, and (IMIB) 

company achieved the lowest high efficiency 

indicator of (0.17), and this company must 

reduce its inputs by (0.06) (0.94) (0.00) for each 

of the total expenses, paid-in capital and debt 

ratio Or increase its output by (0.01) (0.02) for 

each of the total revenues and the number of 

shares traded in order to join the highly efficient 

companies in that year. 

 

Standard Model Regression 

 

The balanced panel data model will be tested 

using the dynamic ordinary least squares 

(DOLS) method, in order to estimate and 

analyze the determinants of the super efficiency 

of the companies listed on the Iraqi Stock 

Exchange. The determinants of super-

efficiency are presented in the following table:  

 

 

 

Table (3) Super Efficiency Results during (2020) 
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Several tests have been employed to detect the 

reliability between the cross-sections, the most 

important of which are (Pesaran, 2004) as well 

as (De-Hoyos and Sarafidi, 2006), and that 

these tests suggest the emergence of 

dependence between the cross-sections (N) of 

the panel data, and the null hypothesis is (null 

) that there is no dependence between the cross 

sections (Al-Anezi, 2019: p. 133), and the 

Pesaran statistic can be calculated according to 

the following formula (Morris, 2005: 109): 

 

 

 
Table (4) included in the standard form 

Source: From the researcher’s work based on 

economic theory 

 

 

 

𝐶𝐷 = √
2𝑇

𝑁(𝑁 − 1)
 [∑  

𝑁−1

𝑖=1

∑ 𝜌̂𝑖𝑗

𝑁

𝑗=𝑖+1

] … … (2) 

 
When:      𝜌̂𝑖𝑗:  represents the error correlation for 

each i and j . 

N: the length of time of the cross section, T: the 

length of the series. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

variable name Variable type variable symbol Relationship 

Super Input 

Efficiency 
dependent SEI - 

Working capital independent CW Direct effect 

Market value of the 

market 
independent MV Direct effect 

share market value independent MVS Direct effect 

salaries and wages independent SG Reverse effect 

Net profit independent NF Direct effect 

stock trading volume independent TV Direct effect 
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Source: Eviews 12th Edition output 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (5) shows the results of the Basran test for the independence of the cross sections. What the LM 

and CD values show and is confirmed by the statistic value. 

Static or unit root tests for panel data series were adopted by applying the tests of LLC (Levin, Lin & 

Chu, 1992) and (Pesaran, 2004) and Phillips and Peron (PP) tests, in order to determine whether the 

variables are static and integral with the same order or not. After conducting the tests, the results were 

shown in the following table: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Eviews 12th Edition output 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (5) Results of the Basran (CD) test for cross-chain independence 

Table (6) Results of static tests for panel data 
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The data in Table (6) indicates that the null 

hypothesis cannot be rejected at the original 

level for all variables, and thus it can be said 

that all the variables are integrated from the 

zero order I(0). 

The presence or absence of a long-term 

equilibrium relationship between the model 

variables will be tested using co-integration 

tests, as these tests in the panel data differ from 

their counterparts in the regular time series, and 

there are several tests, some of which depend 

on one statistic such as the (Kao) test ( 

Ghazi,2017:21), and the hypothesis of this test 

can be formulated as follows: 

• H_0: no Cointegrating.                                                                                                        

• H_1 : the presence of co-integration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Based on Eviews version 12 and 
Appendix (4) 

 
 
It is noticed from Table (7) that the statistical 
value of ADF is significant at a level less than 
(5%), and this confirms the existence of a 
long-term equilibrium relationship between 
the variables of the standard model. 
Dynamic Ordinary Least Squares (DOLS) 
method is used in panel data models, which 
is one of the latest and most powerful 
methods because of its performance in small 
samples. Different but still co-integrated 
orders, a method proposed by (Phillips, 
1988), later developed by (Saikkonen, 1992), 
and (Stock and Watson 1993), which 
depends on the leads shift period and the 
slowed periods Lags for the variables 
(Jeffery 2019:60), the results of the 
assessment were as follows: 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table (7) Co-integration test results using (Kao) test 



Ameer Mukram Bashir Al Obiady                          8242 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Based on Appendix 4 and using Eviews 

 
 
The results of the estimation show that all the 
variables have their expected theoretical 
sign, which confirms the existence of a 
statistically significant relationship between 
the super efficiency of the inputs and each of 
the determinants affecting them. The test 
results also showed that the value of the 
coefficient of determination amounted to 
(0.63), and the coefficient of corrected 
determination reached (0.41), Based on the 
results of Table (8), the following is found: 
- There is a significant direct effect between 
the super efficiency of the inputs and the 
working capital CW, when the working 
capital increases by one unit, this leads to an 
increase in the super-efficiency of companies 
by (18.8%). 
- There is an insignificant direct effect 
between the super efficiency of the inputs 
and the market value of the market as a whole 
MV, which means the higher the market 
value, the higher the index of the super-
efficiency of the inputs. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- There is an insignificant direct effect between 
the input super-efficiency and the stock's 
market value MVS, which means the higher 
the stock's market value index for the 
company, the higher the super-efficiency 
index. 
- There is a significant direct effect between 
the super efficiency of the inputs and the net 
profit NF, which means the higher the net 
profit, the higher the super-efficiency of the 
companies. When the net profit increases by 
one unit, this leads to an increase in the super-
efficiency by (1.06%). 
- There is a non-significant negative effect 
between the super efficiency of the inputs and 
the sum of salaries and wages SG, and this 
applies with the economic theory, while the 
lack of morale is due to the stability of the 
work element. 
- There is an insignificant direct effect between 
the super efficiency of the inputs and the 
trading volume of TV stocks. 
 
4. Conclusions 
 
18 companies achieved super efficiency in 
(2018), 14 in (2019) and 11 in (2020), as these 
companies were able to achieve the optimal 

Table (8) Outputs of the dynamic ordinary least squares method (DOLS) 
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use of their inputs as required during the 
research period, while 17 companies failed to 
achieve high efficiency in In (2018), 21 in 
(2019) and 24 in (2020), it is clear that IMIB 
achieved the lowest indicators throughout the 
research period, and it was proven from the 
practical side that working capital and net 
profit are among the most important factors 
affecting efficiency The trading volume, the 
market value of the stock, the sum of salaries, 
wages and market value did not have a strong 
impact on the super efficiency of the 
companies listed in the Iraq Stock Exchange. 
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Appendix (1) Inputs and outputs of companies for the year (2018) 
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Appendix (2) Inputs and outputs of companies for the year (2019) 
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Appendix (3) Inputs and outputs of companies for the year (2020) 
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Appendix (4) Determinants of ultra-high efficiency used in the standard model 
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