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Abstract 
This research proposes an integrated approach to the Data Envelopment Analysis (DEA) and Ana- 
lytic Hierarchy Process (AHP) methodologies for ratio analysis. According to this, we compute two 
sets of weights of ratios in the DEA framework. All ratios are treated as outputs without explicit 
inputs. The first set of weights represents the most attainable efficiency level for each Decision 
Making Unit (DMU) in comparison to the other DMUs. The second set of weights represents the 
relative priority of output-ratios using AHP. We assess the performance of each DMU in terms of 
the relative closeness to the priority weights of output-ratios. For this purpose, we develop a pa- 
rametric goal programming model to measure the deviations between the two sets of weights. In- 
creasing the value of a parameter in a defined range of efficiency loss, we explore how much the 
deviations can be improved to achieve the desired goals of the decision maker. This may result in 
various ranking positions for each DMU in comparison to the other DMUs. An illustrated example 
of eight listed companies in the steel industry of China is used to highlight the usefulness of the 
proposed approach. 
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1. Introduction 
Ratio analysis is a commonly used analytical tool for measuring the relative performance of a Decision Making 
Units (DMUs) by focusing on one input/output at a time [1]. In practical applications, the weighted average of a 
set of individual ratios is applied in order to produce a single measure of performance from various ratios. How- 
ever, the appropriate assignment of weights in this approach has been an issue of controversy for researchers. 
Fortunately, the development of modern Operations Research/Management Science (OR/MS) has provided us 
with two powerful methods called Data Envelopment Analysis (DEA) and Analytic Hierarchy Process (AHP) 
which can be used to derive ratio weights. 
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DEA is a data-oriented approach for assessing the relative efficiency of Decision Making Units (DMUs) that 
use multiple inputs to produce multiple outputs. The standard DEA models are formulated using absolute nu- 
merical input and output data [2]. In order to use ratio data in the DEA framework, ratio-based DEA models 
were developed as a combination of DEA methodology and ratio analysis [3]-[5]. 

However, the weights provided by (ratio-based) DEA models are often unrealistic. Assigning the extremely 
large or small weights to certain (ratio) data may be undesirable for some Decision Makers (DMs) because it 
may categorize a DMU as efficient for unlikely weight combinations. Hence, there is a point to argue that the 
relative priority of (ratio) data should be taken into account in efficiency assessments. 

On the other hand, AHP is a multi-attribute decision-making method that can reflect a priori information 
about the relative priority of (ratio) data in efficiency assessments. AHP usually involves three stages for gene- 
rating weights. These stages are the decomposition into a hierarchy, comparative judgments, and synthesis of 
priorities [6]. AHP, however, seldom is used as a stand-alone tool in recent years. Rather, it is combined with 
other OR/MS models [7]. The most common approach is the imposition of weight restrictions in DEA models. 
Referring to the literature, AHP can estimate the bounds of the following restrictions in DEA: 
• Absolute weight restrictions. These restrictions directly impose upper and (or) lower bounds on the weights 

of inputs (outputs) using AHP [8]. 
• Relative weight restrictions. These restrictions limit the relationship between the weights of inputs (outputs) 

using AHP [9]-[13]. 
• Virtual weight restrictions. A single virtual input (output) is defined as the weighted sum of all inputs (out- 

puts). We refer to the proportion of each component of such sum as the “virtual weight” of an input (output). 
These restrictions limit virtual weights using AHP [14] [15]. 

• Restrictions on input (output) units. These restrictions impose bounds on changes of inputs (outputs) while 
the relative importance of such changes is computed using AHP [16]. 

There are a number of other methods that do not necessarily apply additional restrictions to a DEA model. 
Such as converting the qualitative data in DEA to the quantitative data using AHP [17]-[24], ranking the effi- 
cient/inefficient units in DEA models using AHP in a two stage process [25]-[27], weighting the efficiency 
scores obtained from DEA using AHP [28], weighting the inputs and outputs in the DEA structure [29]-[31], 
constructing a convex combination of weights using AHP and DEA [32] and estimating the missing data in DEA 
using AHP [33]. 

Recently the author has applied AHP weights as weight bounds into a two-level DEA model [34] and a com- 
mon set of weights (CSW) model [35]. Using a similar approach, this research applies AHP in the ratio-based 
DEA framework to develop a new integration between DEA, AHP and ratio analysis theory. 

2. Methodology 
This research has been organized to proceed along the following stages (Figure 1): 

1) Computing the efficiency of each DMU using ratio-based DEA Model (3) without explicit inputs. The 
computed efficiencies are applied in Model (7). 

2) Computing the priority weights of output-ratios for all DMUs using AHP, which impose weight bounds in-
to Model (7). 
 

 
Figure 1. An integrated approach to DEA, AHP and ratio-analysis.                               
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3) Obtaining an optimal set of weights for each DMU using ratio-based DEA Model (7) (minimum efficiency 
loss η). 

4) Obtaining an optimal set of weights for each DMU using Model (7) bounded by AHP (maximum efficiency 
loss κ). Note that if the AHP weights are added to (7), we obtain Model (9). 

5) Measuring the performance of each DMU in terms of the relative closeness to the priority weights of out- 
put-ratios. For this purpose, we develop a parameter goal programming model. Increasing a parameter in a de- 
fined range of efficiency loss, we explore how much a DM can achieve its goals. This may result in various 
ranking positions for a DMU in comparison to the other DMUs. 

2.1. A Ratio-Based DEA Model 
A ratio-based DEA model can be formulated similar to a classical DEA model without explicit inputs [36] [37]. 
Since the data in a DEA model are in different units of measurements and some output-ratios are negative, the 
normalized counterparts of output-ratios are computed as follows [38]: 

( )

( ) ( )
( ) { } ( ) { }min

1 2 1 2min max
max min

ˆ ˆ
ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ, min , , , , max , , , ,

ˆ ˆ
rj r

rj r r rn r r rnr r
r r

y y
y y y y y y y y y

y y

−
= = =

−
 

        (1) 

where ˆrjy  is the output-ratio ( )1, 2, ,r r s=   for DMU ( )1,2, ,j j n=  . ( )minˆry  and ( )maxˆry  are the mini- 
mum and maximum output-ratios r  for all DMUs, respectively. Assume now DMUs have the unit input 
( )1,2, ,i i m=  . Then the fractional CCR-DEA model with normalized (ratio) data can be developed as follows 

[39]: 
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where kE  is the relative efficiency of DMU under assessment. k  is the index for the DMU under assessment 
where k  ranges over 1, 2, , n . iv  and ru  are the weights of input ( )1,2, ,i i m=   and output-ratio 
( )1,2, ,r r s=  . The first set of constraints assures that if the computed weights are applied to a group of n  

DMUs, ( )1,2, ,j n=  , they do not attain an efficiency of larger than 1. The second sets of constraints indicate 
the non-negative conditions for the model variables. Model (2) can be converted to the following linear pro- 
gramming model: 
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Model (3) looks like a DEA model without inputs that combines the standard DEA methodology with ratio 
analysis.  

2.2. The AHP Formulation 
There are basically three steps for considering decision problems by AHP namely: 1) Decomposition; 2) Pair- 
wise Comparisons and Judgment Matrix; and 3) Synthesis [6]. 

Step 1: Decomposition. This step includes decomposition of the decision problem into elements according to 
their common characteristics and the formation of a hierarchical model having different levels. In this study, the 
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AHP hierarchical model has three levels: problem objective, criteria and sub-criteria. The problem objective is to 
prioritize the output-ratios, the criteria are the categories of output-ratios, and the sub-criteria are various out- 
put-ratios that are organized into these categories (Figure 2). 

Step 2: Pairwise Comparisons and Judgment Matrix. In this step, a decision maker makes a pairwise compari- 
son matrix of different criteria, denoted by A  with the entries of ( )1,2, ,hoa h o S= =  . The comparative 
importance of criteria is provided by the decision maker using a rating scale. Saaty [6] recommends using a 1 - 9 
scale. In a similar way, a pairwise comparison matrix can be made to compare the importance of each sub-crite- 
rion with respect to a criteria. This matrix is denoted by B  with the entries of ( )1,2, ,hltb l t s′= =  .  

Step 3: Synthesis. In this step, the AHP method obtains the priority weights of criteria by computing the ei- 
genvector of matrix A  (Equation (4)), ( )T

1 2, , , Sw w w w= 
, which is related to the largest eigenvalue, maxλ . 

maxAw wλ= .                                       (4) 

In a similar way, the priority weights of sub-criteria under each criterion is obtained by computing the eigen- 
vector of matrix B  (Equation (5)), ( )T

1 2, , ,h h h hse e e e ′= 
. 

maxh hBe eλ= .                                       (5) 

To determine whether or not the inconsistency in a comparison matrix is reasonable the random consistency 
ratio, . .C R , can be computed by the following equation: 
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                                     (6) 

where . .R I  is the average random consistency index and N  is the size of a comparison matrix. 

2.3. A Ratio-Based DEA Model Using AHP 
We develop our formulation based on a simplified version of the generalized distance model (see for example 
[40] and [41]) for output-ratios. Let ( )* 1, 2, ,kE k n=   be the best attainable efficiency level for the DMU un- 
der assessment, calculated from Model (3). We want the efficiency ( )kE u , calculated from the vector of weights 

( )1, , su u u=   to be closest to *
kE . Our definition of closest is that the largest distance is at its minimum. 

Hence we choose the form of the minimax model: ( ){ }*min maxu k k kE E u−  to minimize a single deviation 
which is equivalent to the following linear model: 
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Figure 2. The AHP hierarchical model for prioritizing ratios.                                       
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Model (7) identifies the minimum efficiency loss η (eta) needed to arrive at an optimal set of weights. The 
first constraint ensures that each DMU loses no more than η of its best attainable efficiency, *

kE . The second set 
of constraints satisfies that the efficiencies of all DMUs are less than or equal to their upper bound of *

jE . It 
should be noted that for each DMU, the minimum efficiency loss η = 0. Therefore, the optimal set of weights 
obtained from Model (7) is exactly similar to that obtained from Model (3). 

To obtain the weight bounds for the weights of output-ratios in Model (7), this study aggregates the priority 
weights of two different levels in AHP as follows: 

( )( )
1 1

, 1, 1, and 1 ,
S s

r h hl h hl
h l

u w e w e r h s l
′

= =

′= = = = − +∑ ∑                     (8) 

where hw  is the priority weight of criterion ( )1, ,h h S=   and hle  is the priority weight of sub-criterion 
( )1, ,l l s′=   under criterion h  in AHP. Note that ( )( )1h s l′− +    converts double index ( ),h l  in AHP to 

single index ( )1,2, ,r r s S s′= = ×  in DEA. Therefore, to keep the link between the weights of output-ratios 
and the corresponding priority weights, we use single index r . 

In order to estimate the maximum efficiency loss κ  (kappa) necessary to achieve the priority weights of out-
put-ratios for each DMU the following linear program is proposed: 
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The first set of constraints changes the priority weights of output-ratios to weights for the new system by 
means of a scaling factor α . The scaling factor α  is added to avoid the possibility of contradicting con- 
straints leading to infeasibility or underestimating the relative efficiencies of DMUs [42]. 

2.4. A Parametric Goal Programming Model 
In this stage, we develop a parametric goal programming model that can be solved repeatedly to generate the 
various sets of weights for the discrete values of the parameter θ , such that 0 θ κ≤ ≤ . The purpose of the 
model is to minimize the total deviations from the priority weights of output-ratios with a city block distance 
measure. Choosing such a distance measure, each deviation is being equally weighted subject to the following 
constraints: 
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where rd +  and rd −  are the positive and negative deviations from the priority weight of output-ratio 
( )1, ,r r s=   for DMUk. The first set of equations indicates the goal equations whose right-hand sides are the 

priority weights of output-ratios adjusted by a scaling variable. 
Because the range of deviations computed by the objective function is different for each DMU, it is necessary 

to normalize it by using relative deviations rather than absolute ones [43]. Hence, the normalized deviations can 
be computed by: 
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where ( )*
kZ θ  is the optimal value of the objective function for 0 θ κ≤ ≤ . We define ( )k θ∆  as a measure of 

closeness which represents the relative closeness of each DMU to the weights obtained from Model (9) in the 
range [0, 1]. Increasing the parameter ( )θ , we improve the deviations between the two systems of weights ob- 
tained from Models (7) and (9) which may lead to different ranking positions for each DMU in comparison to 
the other DMUs. It should be noted that in a special case where the parameter 0θ κ= = , we assume 

( ) 1k θ∆ = .  

3. A Numerical Example: The Financial Performance Assessment 
In this section we present the application of the proposed approach to assess the financial performance of eight 
listed companies in the steel industry of China. The companies’ financial ratios, adopted from [44], is presented 
in Table 1. 

Table 2 depicts the hierarchical structure of financial ratios and the corresponding priority weights in the AHP 
model as constructed in [44]. There are five categories of financial ratios at the criteria level. Each one includes 
three different ratios at the sub-criteria level. 

Solving Model (7) for the DMU under assessment with normalized ratio data, we obtain an optimal set of 
weights with minimum efficiency loss, 0η = . This implies that the measure of relative closeness to the AHP 
weights for the DMU under assessment is ( ) 0k η∆ = . 

On the other hand, solving Model (9) for the DMU under assessment, we adjust the priority weights of out- 
put-ratios obtained from AHP in such a way that they become compatible with the weights’ structure in the ratio- 
based DEA models. 

Table 3 presents the optimal weights of output-ratios as well as its scaling factor for the most efficient per- 
former, DMU5. 

It should be noted that the priority weights of AHP (Table 2) used for incorporating weight bounds on the 
weights of output-ratios are obtained as r r h hlu u w eα= =  while ( )( )1 3r h l= − + . 
 
Table 1. Financial market data (ratios) for eight listed companies in China’s steel industry.                              

Outputs (Ratios) DMU1 DMU2 DMU3 DMU4 DMU5 DMU6 DMU7 DMU8 

1ŷ  0.544 0.622 0.673 0.737 0.659 0.610 0.616 0.768 

2ŷ  0.520 0.182 0.494 0.403 0.345 0.641 0.407 0.430 

3ŷ  1.152 0.459 0.911 0.644 1.147 1.098 0.905 0.710 

4ŷ  5.416 7.042 4.070 8.867 11.813 6.075 5.714 9.489 

5ŷ  1.423 1.061 1.138 1.664 2.281 2.568 1.470 1.784 

6ŷ  −0.177 −0.307 0.187 0.924 −0.551 −0.218 −0.186 0.016 

7ŷ  0.016 0.071 0.021 0.018 0.007 0.004 0.003 0.005 

8ŷ  0.023 0.075 0.024 0.030 0.015 0.011 0.005 0.009 

9ŷ  0.043 0.371 0.053 0.075 0.042 0.018 0.012 0.020 

10ŷ  0.044 0.129 0.306 0.155 0.004 0.026 0.165 0.176 

11ŷ  −1.834 −1.877 −3.242 −2.724 −3.759 −5.427 −5.816 −5.009 

12ŷ  −0.372 −0.270 0.076 −0.250 −0.474 −0.374 −0.436 −0.490 

13ŷ  13.229 9.357 6.869 24.910 43.117 16.830 15.505 26.141 

14ŷ  4.337 3.529 2.235 4.193 6.437 2.590 4.312 3.682 

15ŷ  15.258 7.221 18.143 8.060 20.385 39.809 60.400 35.571 
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Table 2. The AHP hierarchical model*.                                                                       

Objective level Criteria level Sub-criteria level 

Prioritizing the  
financial ratios 

Solvency 

1 0.1142w =  

Current asset ratio ( )1ŷ  11 0.6144e =  

Asset-liability ratio ( )2ŷ  12 0.2684e =  

Current ratio ( )3ŷ  13 0.1172e =  

Asset management 
and operating ability 

2 0.0553w =  

Inventory turnover ( )4ŷ  21 0.3089e =  

Total assets turnover ( )5ŷ  22 0.5816e =  

Cash per share ( )6ŷ  23 0.1095e =  

Profitability 
3 0.2302w =  

Profit margin on sales ( ( )7ŷ  31 0.5396e =  

Net profit margin on total assets ( )8ŷ  32 0.2969e =  

Net profit margin on current assets ( )9ŷ  33 0.1634e =  

Development capability 

4 0.1581w =  

Total assets growth rate ( )10ŷ  41 0.1571e =  

Profit growth rate ( )11ŷ  42 0.5936e =  

Sales growth rate ( )12ŷ  43 0.2493e =  

Profitability to the shareholders 

5 0.4422w =  

Earnings per share ( )13ŷ  51 0.3325e =  

Net assets per share ( )14ŷ  52 0.1396e =  

Price to earnings ratio ( )15ŷ  53 0.5278e =  

*
hw  = Criterion ( )1, 2,3, 4,5h h = , hle  = Sub-criterion ( )1, 2,3l l =  under criterion h , ˆ ry  = Output-ratio ( )1, 2, ,5 3r r = × while 

( ) ( )1 3r h l= − + . 

 
Table 3. Optimal weights of output-ratios of Model (9) for DMU5.                                                  

1u  2u  3u  4u  5u  6u  7u  8u  

0.160 0.070 0.031 0.039 0.073 0.014 0.283 0.156 

9u  10u  11u  12u  13u  14u  15u  α  

0.086 0.057 0.214 0.090 0.335 0.141 0.532 2.2788 

 
The maximum efficiency loss for the DMU under assessment to achieve the corresponding weights in Model 

(9) is equal to κ  (Table 4). As a result, the measure of relative closeness to the AHP weights for the DMU un- 
der assessment is ( ) 1k κ∆ = . 

Going one step further to the solution process of the parametric goal programming model in (10) we proceed 
to the estimation of total deviations from the AHP weights for each DMU while the parameter θ  is 0 θ κ≤ ≤  
in (10). Table 5 represents the ranking position of each DMU based on the minimum deviation from the priority 
weights of output-ratios for 0θ = . It should be noted that in a special case where the parameter 0θ κ= = , we 
assume ( ) 1.k θ∆ =  

Table 5 shows that DMU5 is the best performer in terms of efficiency and the relative closeness to the prior-
ity weights of output-ratios in comparison to the other DMUs. Nevertheless, increasing the value of θ  from 0 
to κ  has two main effects on the performance of the other DMUs: improving the degree of deviations and re-
duc- ing the efficiency. This, of course, is a phenomenon one expects to observe frequently. The graph of ( )θ∆  
versus θ , as shown in Figure 3, is used to describe the relation between the relative closeness to the priority 
weights of output-ratios and efficiency loss for each DMU. This may result in different ranking positions for 
each DMU in comparison to the other DMUs (see Appendix A). 
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Table 4. Minimum and maximum efficiency loss.                                                               

Efficiency Loss DMU1 DMU2 DMU3 DMU4 DMU5 DMU6 DMU7 DMU8 

η 0 0 0 0 0 0 0 0 

κ 0.34 0.066 0.311 0.146 0 0.276 0.143 0.119 

 
Table 5. The ranking position of each DMU based on the minimum distance to priority weights of output-ratios.             

θ DMU1 DMU2 DMU3 DMU4 DMU5 DMU6 DMU7 DMU8 

Z*(0) 0.6744 0.0693 0.3767 0.1462 0 0.3863 0.1884 0.2122 

Rank 8 2 6 3 1 7 4 5 

 

 
Figure 3. The relative closeness to the priority weights of ratios [∆(θ)], versus 
efficiency loss (θ) for each DMU.                                       

4. Conclusion 
We develop an integrated approach based on DEA and AHP methodologies for ratio analysis. We define two sets 
of weights of ratios in the DEA framework. All ratios are treated as outputs without implicit inputs. The first set 
represents the weights of output-ratios with minimum efficiency loss. The second set represents the correspond- 
ing priority weights using AHP with maximum efficiency loss. We assess the performance of each DMU in 
comparison to the other DMUs based on the relative closeness of the first set of weights to the second set of 
weights. Improving the measure of relative closeness in a defined range of efficiency loss, we explore the vari- 
ous ranking positions for the DMU under assessment in comparison to the other DMUs. 
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Appendix A. The Measure of Relative Closeness to the Priority Weights of  
Ratios [∆(θ)] Verses Efficiency Loss [θ] for Each DMU 

θ DMU1 DMU2 DMU3 DMU4 DMU5 DMU6 DMU7 DMU8 

0 0.000000 0.000000 0.000000 0.000000 1.000000 0.000000 0.000000 0.000000 

Rank N/A N/A N/A N/A 1 N/A N/A N/A 

0.01 0.035504 0.151440 0.038492 0.068376 1.000000 0.036198 0.069881 0.088642 

Rank 8 2 6 5 1 7 4 3 

0.02 0.071009 0.302879 0.076984 0.136753 1.000000 0.072396 0.139761 0.177284 

Rank 8 2 6 5 1 7 4 3 

0.03 0.106513 0.454319 0.115476 0.205129 1.000000 0.108594 0.209642 0.264573 

Rank 8 2 6 5 1 7 4 3 

0.04 0.142017 0.605759 0.153967 0.273505 1.000000 0.144792 0.279522 0.347212 

Rank 8 2 6 5 1 7 4 3 

0.05 0.176984 0.757199 0.192459 0.341882 1.000000 0.180990 0.349403 0.429852 

Rank 8 2 6 5 1 7 4 3 

0.06 0.206628 0.908638 0.230951 0.410258 1.000000 0.217188 0.419283 0.512491 

Rank 8 2 6 5 1 7 4 3 

0.07 0.236273 1.000000 0.269443 0.478634 1.000000 0.253386 0.489164 0.595131 

Rank 8 1 6 5 1 7 4 3 

0.08 0.265918 1.000000 0.307935 0.547011 1.000000 0.289583 0.559044 0.677770 

Rank 8 1 6 5 1 7 4 3 

0.09 0.295563 1.000000 0.346427 0.615387 1.000000 0.325781 0.628925 0.760410 

Rank 8 1 6 5 1 7 4 3 

0.1 0.325208 1.000000 0.384919 0.683763 1.000000 0.361979 0.698805 0.843049 

Rank 8 1 6 5 1 7 4 3 

0.11 0.354853 1.000000 0.423411 0.752140 1.000000 0.398177 0.768686 0.925689 

Rank 8 1 6 5 1 7 4 3 

0.12 0.384498 1.000000 0.461902 0.820516 1.000000 0.434375 0.838566 1.000000 

Rank 8 1 6 5 1 7 4 1 

0.13 0.414143 1.000000 0.500394 0.888892 1.000000 0.470573 0.908447 1.000000 

Rank 8 1 6 5 1 7 4 1 

0.14 0.443788 1.000000 0.537662 0.957269 1.000000 0.506771 0.978327 1.000000 

Rank 8 1 6 5 1 7 4 1 

0.15 0.473432 1.000000 0.572844 1.000000 1.000000 0.542969 1.000000 1.000000 

Rank 8 1 6 1 1 7 1 1 

0.16 0.503077 1.000000 0.600002 1.000000 1.000000 0.579167 1.000000 1.000000 

Rank 8 1 6 1 1 7 1 1 

0.17 0.532722 1.000000 0.626545 1.000000 1.000000 0.615365 1.000000 1.000000 
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Continued 

Rank 8 1 6 1 1 7 1 1 

0.18 0.562367 1.000000 0.653088 1.000000 1.000000 0.651563 1.000000 1.000000 

Rank 8 1 6 1 1 7 1 1 

0.19 0.592012 1.000000 0.679631 1.000000 1.000000 0.687761 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.2 0.621657 1.000000 0.706174 1.000000 1.000000 0.723959 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.21 0.651302 1.000000 0.732717 1.000000 1.000000 0.760157 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.22 0.680947 1.000000 0.759260 1.000000 1.000000 0.796355 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.23 0.710591 1.000000 0.785803 1.000000 1.000000 0.832552 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.24 0.740236 1.000000 0.812345 1.000000 1.000000 0.868750 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.25 0.769881 1.000000 0.838888 1.000000 1.000000 0.904948 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.26 0.799526 1.000000 0.865431 1.000000 1.000000 0.941146 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.27 0.826889 1.000000 0.891974 1.000000 1.000000 0.977344 1.000000 1.000000 

Rank 8 1 7 1 1 6 1 1 

0.28 0.851599 1.000000 0.918517 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 7 1 1 1 1 1 

0.29 0.876306 1.000000 0.945060 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 7 1 1 1 1 1 

0.3 0.901014 1.000000 0.971603 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 7 1 1 1 1 1 

0.31 0.925721 1.000000 0.998146 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 7 1 1 1 1 1 

0.32 0.950428 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 1 1 1 1 1 1 

0.33 0.975135 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 1 1 1 1 1 1 

0.34 0.999842 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 8 1 1 1 1 1 1 1 

0.35 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 

Rank 1 1 1 1 1 1 1 1 
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