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1 INTODUCTION 

KonSi – Malmquist Index software uses method of calculation Malmquist index is prepared 

in following papers: 

 

Fare R, Grosskopf S, Lindgren B, Roos P. Productivity changes in Swedish 

pharamacies 1980-1989: A non-parametric Malmquist approach. J Prod Anal. 

1992; 3(1-2): 85-101. 

 

Fare R, Grosskopf S, Norris M, Zhang Z. Productivity Growth, Technical Progress, 

and Efficiency Change in Industrialized Countries. Am Econ Rev. 1994; 84(1): 66-

83. 

 

 

 
 

 

 

 

 

M = EC * TC = PC * SC * TC 

 
M - malmquist index 

 

EC - change in efficiency 
 

TC - technical change 
 

PC - Pure efficiency change 
 

SC - scale efficiency change 
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2 METHODS OF MALMQUIST INDEX CALCULATION 

KonSi – Malmquist Index software allows you to calculate Malmquist index using 

three calculation methods: 

 Fixed base; 

 Adjacent base; 

 Seasonal calculation. 

 

Fixed base Malmquist Index Method 

 

Usage of the fixed-base calculation method assumes that you select one of 

researched time moments as a base moment. All further calculations are performed relative 

to this base moment. This calculation method is illustrated on Figure 1. 

 

 

Figure 1 Fixed-base method of Malmquist index calculation 
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Adjacent-base Malmquist Index method 

 

Usage of the adjacent-base calculation method assumes that each time moment is 

selected as the base moment and the moment next to base is considered as the analyzed 

time moment. This calculation method is illustrated on Figure 2. 

 

 

 

 

 

 

Figure 2 Adjacent-base method of Malmquist index calculation 
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Seasonal Malmquist Index method 

 

Usage of the seasonal calculation method assumes that each of the moments is 

considered as the base moment and the analyzed moment is shifted to a given number of 

time moments (“season length”) relative to the base. This calculation method is illustrated 

on Figure 3. In the example shown on this illustration, the season length parameter is set to 

2. 

 

Figure 3 Seasonal method of Malmquist index calculation 

 

Seasonal method is useful when it is necessary to calculate Malmquist index for 

periodical data (e.g. annual, quarterly, monthly data etc.). For example, if you are analyzing 

monthly data for many years and need to compare the same month in two years, you may 

use this method with season length set to 12 months. This allows you to compare January 

data in one year with January data in the other year, February data in one year with 

February data in the other year etc. 
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3 REPORTS ABOUT MALMQUIST INDEX VALUES 

KonSi - Malmquist Index Software allows you to calculate Malmquist Index values, 

their components and CRS – VRS efficiencies used for calculation of indexes. The program 

generates five reports and saves them as .csv files. The reports are named in the following 

way:  

 Rpt1_MalmReportsDescription – a report explaining terms or names used in 

other generated reports; 

 Rpt2_MI – a report containing Malmquist index and its components computed for 

your dataset; 

 Rpt3_MalmEff - a report containing DEA efficiencies computed during Malmquist 

index calculation; 

 Rpt4_DataForRegression – a report containing data about Malmquist index, its 

components, DEA efficiencies computed during Malmquist 

index calculation and parameters of researched objects. 

This report may be used as source data for researching 

regression relationship between Malmquist Index and 

parameters of analyzed objects. 

 Rpt5_DataForPivotTable – a report containing data about Malmquist index, its 

components, DEA efficiencies and object parameters. This 

report may be used as source data for creating table 

reports using MS Excel tools, for example, a pivot table. 

 

3.1 Rpt1. Terms and names used in reports 

This report is saved under the name Rpt1_MalmReportsDescription. The report 

allows you to get information about terms or names used in other generated reports. This 

report is generated as a .csv file which you may study using Microsoft Excel. The contents of 

this report are shown on Figure 4 - Figure 5. 
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Figure 4 Rpt1_MalmReportsDescription. Report on terms and names viewed as an Excel 

table 
 

 

 

 

Figure 5 Rpt1_MalmReportsDescription. Report on terms and names viewed in Notepad 
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3.2 Rpt2. Malmquist index and its components 

This report is saved under the name Rpt2_MI. The report contains values of the 

Malmquist index and its components computed for your dataset. This report is generated as 

a .csv file which you may study using Microsoft Excel. The contents of this report are shown 

on Figure 6 - Figure 7. 

 

 

 

Figure 6 Rpt2_MI  Report on Malmquist index and its components displayed as an Excel 

table 
 

 

 

 

 

 

 



User’s Guide for DEA Research 

 

_________________________________________________________________________ 

Book1_User’s_Guide_for_Malmquist_Index_Research.pdf 

 

10 

 

 

 

Figure 7 Rpt2_MI  Report on Malmquist index and its components viewed in Notepad 
 

The following elements are added to the report name depending on the Malmquist 

index calculation method:  

 Method used for Malmquist index calculation, which was selected in the Malmquist 

Index Calculation window. This element may have one of the following values: 

o “FixedBase” which means that the Malmquist index and its components are 

computed using fixed-base method, i.e. one time moment is selected as a base 

time and the calculation is performed relative to that particular base time 

moment. 

o “Adjacent” which means that the Malmquist index and its components are computed 

using adjacent-base method, i.e. each moment is considered as a base moment 

and the moment next to the base is considered as the analyzed moment. 

o “Seasonal” which means that the Malmquist index and its components are computed 

using seasonal calculation method, i.e. each of the periods is used as a base 

time moment and the analyzed time moment is shifted to a given number of 

time moments relative to the base time moment. 

 Method-specific options which are as follows: 

o “BasePeriod_Name” (for fixed-base calculation method) – an option indicating name 

of the time moment selected as a fixed base for computing Malmquist index 

o “ShiftValue_Value” (for seasonal calculation method) – an option indicating the 

number of time moments to which analyzed moments are shifted relative to 

base moments when “Seasonal” method is selected. 
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3.3 Rpt3. DEA efficiencies computed during Malmquist 
index calculation  

This report is saved under the name Rpt3_MalmEff.  The report allows you to get 

information about CRS and VRS efficiencies computed during Malmquist index calculation. 

This report is generated as a .csv file which you may study using Microsoft Excel. The 

contents of this report are shown on Figure 8 - Figure 9. 

 

 

 

Figure 8 Rpt3_MalmEff - a report containing DEA efficiencies computed during Malmquist 

index calculation. Efficiencies report is displayed as an Excel table 
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Figure 9 Rpt3_MalmEff - a report containing DEA efficiencies computed during Malmquist 

index calculation. Efficiencies report viewed in Notepad 
 

The following elements are added to the report name depending on the Malmquist 

index calculation method:  

 Method used for Malmquist index calculation, which was selected in the Malmquist 

Index Calculation window. This element may have one of the following values: 

o “FixedBase” which means that the Malmquist index and its components are 

computed using fixed-base method, i.e. one time moment is selected as a base 

time and the calculation is performed relative to that particular base time 

moment. 

o “Adjacent” which means that the Malmquist index and its components are computed 

using adjacent-base method, i.e. each moment is considered as a base moment 

and the moment next to the base is considered as the analyzed moment. 

o “Seasonal” which means that the Malmquist index and its components are computed 

using seasonal calculation method, i.e. each of the periods is used as a base 

time moment and the analyzed time moment is shifted to a given number of 

time moments relative to the base time moment. 

 Method-specific options which are as follows: 

o “BasePeriod_Name” (for fixed-base calculation method) – an option indicating name 

of the time moment selected as a fixed base for computing Malmquist index 

o “ShiftValue_Value” (for seasonal calculation method) – an option indicating the 

number of time moments to which analyzed moments are shifted relative to 

base moments when “Seasonal” method is selected. 
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3.4 Rpt4. Terms and names used in reports 

This report is saved under the name Rpt4_DataForRegression.  This report 

contains data about Malmquist index, its components, DEA efficiencies computed during 

Malmquist index calculation and parameters of researched objects.  

This report may be used for regression analysis. You may use Malmquist index 

value as a dependent variable and other data as independent variables. You may use KonSi-

Stepwise Regression Analysis Software to research relationships between parameters 

contained in the report. The contents of this report are used as source data for regression 

analysis. 

This report is generated as a .csv file which you may study using Microsoft Excel. 

The contents of this report are shown on Figure 10 - Figure 11. 

 

 

 

 

Figure 10 Rpt4_DataForRegression. Report with joined data on Malmquist index and source 

object parameters displayed as an Excel table 
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Figure 11 Rpt4_DataForRegression. Report with joined data on Malmquist index and source 

object parameters viewed in Notepad 
 

3.5 Rpt5. Terms and names used in reports 

This report has name as Rpt5_DataForPivotTable.  This report contains data 

about Malmquist index, its components, DEA efficiencies and object parameters. In this 

report, time periods information is displayed separately from object names column so that 

this report can be used for creating a pivot table using Microsoft Excel for your research 

paper. 

This report is generated as a .csv file which you may study using Microsoft Excel. 

The contents of this report are shown on Figure 12 - Figure 13. 
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Figure 12 Rpt5_DataForPivotTable.   Report for pivot table preparation displayed as an Excel 

table 

 

 

 

Figure 13 Rpt5_DataForPivotTable.   Report for pivot table preparation viewed in Notepad 
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4 SOURCE DATA REQUIREMENTS 

The source data for analysis in Malmquist Index Software are shown on Figure 14. 

 

 

 

Figure 14 Example of source data meeting all requirements  

 

 

The source data should meet the following requirements: 

 The first row (parameter names row) should contain names of parameters describing 

researched object system; 

 The first column (the DMU names column) should contain names of researched 

objects;  

 The rest table cells should contain non-zero numerical data about parameter values 

of researched objects. The data should correspond to the objects enumeration order 

in the DMU names column and parameters enumeration order in the parameter 

names row; 

 Each table row should store data about one object ( unit ) in one time moment. The 

pair “time moment name and object name” is defined as a data item. This pair 

should be unique; 
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 For each object, data should be provided for all considered time periods. The time 

period is determined by two moments as time interval. The first time moment is 

called “a base moment” ( the starting point of time interval ). The second time 

moment is called “analyzed moment” ( the end point of time interval); 

 Name of each data item should contain the name of the time moment ( the starting 

point OR the end point)  to which the object data are related. The time moment 

name should stand before the object name and be separated from it with a special 

symbol (underscore symbol (‘_’) by default). An example of a proper data item name 

is “sep2013_DMU1” where sep2013 is time moment name and DMU1 is analyzed 

object name. 

 To avoid errors connected to bad recognition of time moment names or object 

names, neither time moment names nor object names should contain the underscore 

symbol (‘_’);  

Attention! The example “sep_2013_DMU1” will cause error in object name 

recognition because the term “sep_2013” contains underscore symbol (‘_’). Correct 

data item name is “sep2013_DMU1”. 

 The data should be sorted according to the following rules: 

o Data about the first object in all time moments should come first in source 

data table. After the first object, the data about the second object should be 

provided in a similar way etc. 

o The names of time moments should be enumerated according to their 

lexicographical order in terms of their names semantics (i.e. January before 

February, Monday before Tuesday etc.). The time moment names order 

should be correctly specified at least for the first object being researched. 

o The description of the first object is a template for correct recognition of other 

objects. 

If your source data do not meet these requirements, this may lead to errors while 

importing data using Importer or conducting their analysis using Malmquist Index Software.  

The dataset meeting all the data requirements is shown on Figure 1. In this 

example, the data have been provided for 4 objects (Dmu1, Dmu2, Dmu3, Dmu4) which 

change their parameters within 6 time moments (Jan12, Feb12, Mar12, Jan13, Feb13 and 

Mar13). Parameter values specified for object Dmu1 related to time period Jan12 are 

provided in the table row corresponding to the data item “Jan12_Dmu1”. 
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5 SOURCE DATA PREPARATION 

The KonSi - Malmquist Index Software program requires that the source data are 

prepared as an .xml file generated in the Importer utility.  

To prepare your data for analysis in KonSi - Malmquist Index Software, do the 

following steps: 

 

1. Make sure that your source data meet all requirements. For source data 

requirements, see Section 4  or Figure 14. 

2. Save the data as a .csv file. On Figure 15, you can see how to properly save 

your data in this format using Microsoft Excel. 

3. Import the saved data file to .xml format using the Importer utility.  

 

 

 

Figure 15 Example of saving source data to .csv file using Microsoft Excel 
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6 IMPORTER. IMPORTING SOURCE DATA 

To import the data in Malmquist Index Software execute following actions. 

 

Step 1. To launch the Importer utility, click Start, click All Programs, click KonSi – 

Malmquist Index Software and then click 1_Import Source Data to xml file. (Figure 16) 

 

 

 

Figure 16 Launching Importer utility from the Start menu 
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Step 2. In the Importer utility window, click Run Import in the main menu or click 

Import button in the main window (Figure 17).  

 

 

 

Figure 17 Launching data import wizard in the Importer utility 
 

Step 3. In the Import Source Data window, click Open button. In the Open 

dialog box, select your source data prepared as .csv file and click Open (Figure 18). The 

preparation of source data as a .csv file is described in section 5. 

 

 

 

Figure 18 Opening a .csv source data file at step 1 of the data import process 
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Figure 19 Selecting a source data file at step 1 of the data import process 

 
Step 4. In the Import Source Data window, click the Next button ( Right Arrow on 

Figure 18). 

 

Step 5. Indicate where you would like to save your generated .xml file. You may do 

this in two ways: 

If you want to save the generated .xml file in the same folder as the one containing 

your .csv file (by default), click Next ( Right Arrow on Figure 20) to finish the process of 

generating the .xml file.  

 

 

Figure 20 Saving generated .xml file under default name  
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If you want to save the generated .xml file in another folder and/or under another name, 

click Save As. In the Save As dialog box, define a path to your generated .xml file and 

enter its name in the File name box ( Figure 21 ). Click Save and then click Next. 

 

 

 

Figure 21 Saving generated .xml file under another name 
 

 

Step 5. Finish import 

 

If the .xml file is successfully saved, you see the window with the message about 

successful data import as shown on Figure 22. In this case, click Finish button with “smiling 

face”. 
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Figure 22 Message given in case of successful .xml data file generation 
 

If the process fails, the window will contain an error message as shown on Figure 

23. If you see an error message similar to the one shown on Figure 23, click the Close 

button ( “angry face”). Close the program and correct your source data so that they meet 

the requirements described in Source Data Requirements section. After that, execute steps 

1 – 5 again. For possible errors appearing during the import process, see Appendix 

“Messages Produced by .csv File Importer”. 

 

 

 

Figure 23 Error message given in case of failed .xml file generation 
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7 MALMQUIST INDEX CALCULATION 

In this section you will learn how to process source data by using our software to 

calculate Malmquist Index values. 

Once you create the .xml data file, you may process it using Malmquist Index 

Calculator. To use Malmquist Index Calculator, do the following steps:  

 

Step 1. To launch Malmquist Index Calculator, click Start, click All Programs, click 

KonSi – Malmquist Index Software and then click 2_Calculate Malmquist Index (Figure 24). 

 

 

Figure 24 Launching Malmquist Index Calculator from the Start menu 
 

Step 2.  To open your .xml data file using KonSi – Malmquist Index Software, do 

the following steps: 

1. In the main program window, click File in the menu bar. On 

2. On the File menu, click Open. 
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3. In the Open dialog box, select your .xml data file and click Open on Figure 25. . Once 

you open the .xml data file, all menus in the menu bar will be enabled as shown on 

Figure 26.  

 

 

Figure 25 Opening an .xml data file using the Open command 

 

 

Figure 26 Main window of KonSi – Malmquist Index Software when the source data 

file is opened 
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Step 3.  If you need to define data items for which the calculations should be 

performed, click Objects menu in the menu bar. In the Model Objects window, select 

necessary data items. To select a data item for calculation, select the check box next to the 

data item name. Remember that your data should meet all source data requirements 

described in Section 4. 

 

Figure 27 Select researched units 
 

Step 4. Click Parameters in the menu bar to adjust settings of parameters which 

you would like to use in DEA models ( Figure 28). To adjust parameter settings, do the 

following steps: 

1. Indicate what parameters should be used during the calculation. By default, all 

parameters are used. To include a parameter, select the “Use Parameter” check box 

in the table row containing parameter name. To exclude a parameter, clear the “Use 

Parameter” check box in the parameters table row containing the parameter name. 

2. Indicate what parameters should be considered as outputs and what ones should be 

considered as inputs. By default, all parameters are considered as outputs. You 

should have at least one input parameter. To indicate that a specific parameter 

should be considered as an input, clear the check box in the “Select as Output” 

column in the parameters table row containing the parameter name. To indicate that 
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the parameter is an output, select the corresponding check box in the “Select as 

Output” column.  

3. Indicate what parameters should be considered as controlled, i.e. what parameters 

cannot be considered as changeable during DEA efficiency calculations. These 

controlled parameters have slacks. To select a parameter as controlled, select the 

check box in the “Select as Controlled” column next to the parameter name. If a 

parameter should be considered as uncontrolled, clear the corresponding check box 

in the “Select as Controlled” column.  

 

 

Figure 28 Define DEA model parameters for calculation of Malmquist Index 
 

An example of parameter settings adjustment is shown on Figure 29. In this 

example, only 3 parameters are used in DEA models (Prm1, Prm8 and Prm14). The 

parameter Prm8 is defined as an output and the other two parameters (Prm1 and Prm14) 

are defined as inputs. All parameters are considered as controlled.  

Step 5.  Specify the settings of Malmquist index calculation. 

In the Malmquist Index Calculation window ( Figure 30 ), specify the following 

settings of Malmquist index calculation: 

 Type of DEA tasks solved while calculating Malmquist index and its 

components (input or output oriented tasks); 

 Method of Malmquist index calculation (fixed base, adjacent base, seasonal 

calculation).  
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For description of methods used by the program, see Methods of Malmquist 

index calculation used by KonSi – Malmquist Index Software. 

 

 

 

 

 

Figure 29 An example of parameter settings adjustment  
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Figure 30 Malmquist Index Calculation window  
 

 

 

If you want to use fixed-base method, click Fixed base and then select a moment 

you want to use as a base moment in the Base time moment box ( Figure 31 ).    

 

 

 

Figure 31 Selecting base time moment when using fixed-base calculation method 
 

If you want to use adjacent-base method, click Adjacent base, which is set as a 

calculation method by default.   

If you want to use seasonal calculation method, click Seasonal and set a value for 

time periods quantity in a season in the Time periods in season box ( Figure 32 ).   
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Figure 32 Selecting time periods quantity in a season when using seasonal calculation 

method 

 

 
Step 6.  Calculate Malmquist Index values. Click Run in the Malmquist Index 

Calculation window. After that you must save calculated reports. In the Browse For 

Folder dialog box, select a folder where you would like to save reports generated by the 

program and then click OK (Figure 33). 

 

 

Figure 33 Select a folder where you would like to save reports 
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WARNING: When you generate new reports, check that all reports generated before 

are closed. If any of the reports generated before is already opened, the program will 

terminate and you will receive an error message ( Figure 34 ). 

 

 

Figure 34 Error message given when any report generated before is opened 
 

The results are saved in five .csv report files. For the description of reports 

generated, see Reports generated by KonSi – Malmquist Index Software.  
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8 HOW TO STUDY DEMO EXAMPLE 

The data of demo example are located in the Example folder, which is contained in 

the downloaded software archive. 

 

Files and subfolders contained in the Example folder are shown on the Figure 35 

 

 

 

Figure 35  Folder with demo example 

 

Source data 

 

To study source data example, select one of the following two folders: 

 ImportedData DecimalSign AS Commas 

 ImportedData DecimalSign AS Points 

Files in these two folders differ only by the decimal sign used in numbers (comma 

or point). If you use American format settings, select the folder with data using point as 

a decimal sign (the “ImportedData DecimalSign AS Points” folder).  

The selected folder contains two files ( Figure 36 ). The .xls file contains source 

data prepared for importing. Before starting the importing process, these data should be 

saved as a .csv file. The .csv file is used by the Importer utility to create an .xml file for 

calculating Malmquist Index. 

 

 

Figure 36 Examples of source data files 
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Studying Importer utility 

 

To study the Importer utility, launch this utility and select the .csv file containing 

source data.  

The Importer utility creates an .xml file for calculating Malmquist index. An example of this 

.xml file is stored in the Example folder (file named 

MalmquistIndexCalculationData.xml). 

 

Studying Malmquist index calculation 

 

To study the utility of Malmquist Index calculation, launch Malmquist Index Calculator and 

open file MalmquistIndexCalculationData.xml. After that, execute commands of this 

utility as described in Section 7.  

 

 

Studying Malmquist index reports 

 

To study the reports created by Malmquist Index Calculator, open the 

MalmquistIndexReports folder (Figure 37) . Description of these reports is given in 

Section 3. 

 

 

 

Figure 37 Folder with reports on Malmquist Index ( for example, created using Adjacent 

Base Malmquist Index Method ) 
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9 APPENDIX: MESSAGES PRODUCED BY CSV FILE 

IMPORTER 

 Data Import Errors 

«Column ‘Caption’ is constrained to be unique. Value ‘…’ is already present..»  

Reason:  

Two or more data items in your source data have equal names.  

 Each table row should store data about one object in one time moment. The pair “time 

moment name and object name” is defined as a data item. This pair should be unique; 

 

Possible solution:  

Check whether there are data items with equal names in your source data. Control that one 

object is in one time moment.Try to correct data item names so that they become unique.  

 

«Column ‘VarName’ is constrained to be unique. Value ‘…’ is already present..»  

Reason:  

Two or more parameters in your source data have equal names.  

Possible solution:  

Check whether there are parameters with equal names in your source data. Try to correct 

their names so that they become unique.  

 

«Value was either too large or too small for a Double. Couldn’t store <…> in Val 

Column. Expected type is Double..»  

Reason:  

Some of your objects have parameter values larger or smaller than possible.  

Possible solution:  

Check parameter values of your model objects. They all should belong to the range  

[-1.79769 * (10^308), 1.79769 * (10^308)].  

 

«Cannot set column ‘VarName’. The value violates the MaxLength limit of this 

column..»  

Reason:  

Some of parameters in your model have too long names.  
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Possible solution:  

Check your model parameters given in your source data. The name length of a parameter 

should be less than or equal to 255 symbols. Try to shorten those names which have length 

more than 255 symbols. For example, you may use abbreviations.  

 

«Cannot set column ‘Caption’. The value violates the MaxLength limit of this 

column..»  

Reason:  

Some of your data items have too long names.  

Possible solution:  

Check your source data items with too long names. The name length of a data item should 

be less than or equal to 255 symbols. Try to shorten those names which have length more 

than 255 symbols. For example, you may use abbreviations.  

 

«Input string was not in a correct format. Couldn’t store <> in Val Column. 

Expected type is Double..»  

Reason:  

Values are not set for some parameters of your model. Values should be set for all 

parameters of each object.  

Possible solution:  

Check whether there are empty parameter values in your source data table. If they are 

supposed to be equal to zero, replace them to very small value , for example, 0.0001.  

 

«Input string was not in a correct format. Couldn’t store <…> in Val Column. 

Expected type is Double..»  

Reason:  

There are either infeasible symbols in your source data table, or some numbers have two or 

more fractional separators ( decimal points ).  

Possible solution:  

Check your source data table for infeasible symbols in the numeric data region. The only 

feasible symbols for typing in parameter values are digits and the fractional separator („.‟ 

by default).  
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REMARK:  

If it is necessary for you that some parameters or objects of your model have names 

including a comma, which is the separator of table columns in CSV files by default, then you 

should enter such names in quotation marks (eg. „ ”Sales, output 2” ‟). Otherwise, the data 

after the comma will be recognized by the program as belonging to another column and you 

may get an error “Input string was not in a correct format.”  

NOTE: You do not have to use quotation marks if you use Excel for editing CSV files.  

 

«Error while opening CSV file. Object reference not set to an instance of an 

object..»  

Reason:  

There could be a backslash symbol (“\”) in your source data table.  

Possible solution:  

 Check your source data table for a backslash symbol (“\”). If you find it, delete it and try 

again. 

 


