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Introduction 

This is a short user guide to a program CalFitter, which was developed as a tool for analysis and fitting of calorimetric 

protein melting curves obtained from differential scanning calorimetry (DSC) measurements. The program is distributed 

via a dedicated web page http://loschmidt.chemi.muni.cz/peg/software/calfitter/.  

This program provides tools for simultaneous global fit to several datasets with reheated runs collected at different scan 

rates and cooling rates. Although the program is mainly focused on one and two-step models, if there are more apparent 

peaks in the data, feel free to use two additional models of unfolding.  

The program was coded in MATLAB 2014b (The MathWorks, United States), consequently it requires MATLAB libraries for 

execution. If you have a MATLAB license, you can install MATLAB and run this application from the command window. If 

you do not have a license, you can download freely distributed MATLAB Runtime from the official site and then run the 

application. 

This guide is split into the following sections: 

 Getting started gives technical information about installation process; 

 Data upload describes what kind of data input must be fed to the program; 

 Data pre-treatment shows several possible adjustments of the input data upon uploading in order to increase the 

quality of the fitting; 

 Plotting describes the feature of depicting data sets and modeled curves in the program; 

 Data fitting covers the models and parameters of the fitting;  

 Exporting section describes the possibility of exporting results into Excel. 

If you are interested in the formulas used for calculation, please refer to the supplement of the original manuscript: 

Mazurenko S., Kunka A., Beerens K., Johnson C. M., Damborsky J., Prokop Z. Exploration of Protein Unfolding by Modelling 

Calorimetry Data from Reheating. Scientific reports, DOI:10.1038/s41598-017-16360-y (2017)  

Alternatively, you can open the calculate_model_DSC.m file, which contains all the models of the program.  

http://loschmidt.chemi.muni.cz/peg/software/calfitter/
http://www.mathworks.com/products/compiler/mcr/index.html
https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-017-16360-y/MediaObjects/41598_2017_16360_MOESM1_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-017-16360-y/MediaObjects/41598_2017_16360_MOESM1_ESM.pdf
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Getting Started 

This section gives an overview of the installation process and preparation of data files for analysis. The files can be 

downloaded at http://loschmidt.chemi.muni.cz/peg/software/calfitter/. 

Installation  

In order to run this application you should have a set of shared libraries that enables the execution of compiled MATLAB 

applications or components in your computer. There are two ways of running the application: 

(A)  If you have a fully operational version of MATLAB installed, proceed as follows: 

1. Download and unpack CalFitter_MATLAB.zip 

2. Put all the *.m and *.fig files in one folder; 

3. Open Calfiter.m file in MATLAB; 

4. Press the green “Run” button to execute the script->  

In this case you will see the log and additional information about fitting in the MATLAB command window; 

(B)  If you do not have MATLAB (or no MATLAB runtime version 8.4/R2014b) installed, you need to install the runtime 

library first. Here you have three options: 

 Download and unpack CalFitter_runtime_web.zip, then run MATLAB_runtime_web.exe that will 

download the correct version from the official website;  

 Download and unpack CalFitter_runtime_web.zip for the application files, then install the runtime library 

(version 8.4/R2014b) yourself at:   

http://www.mathworks.com/products/compiler/mcr/index.html; 

 Download CalFitter_runtime_full.zip (over 700Mb) and run MATLAB_runtime.exe that contains the 

correct version of the runtime. 

Installation of this library should not require any license. However, this will not give you access to the MATLAB 

command window with some log from execution. After installing the MATLAB runtime, open the folder containing 

CalFitter.exe and run the file from there. 

 

After successful installation and execution, the program window similar to Fig. 1 will appear.  

 

  

http://loschmidt.chemi.muni.cz/peg/software/calfitter/
http://www.mathworks.com/products/compiler/mcr/index.html


5 
 

 

 
Fig. 1. CalFitter program window: different features in color are described in the respective sections. 
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Step 1: Data upload 

The input data for the program should be in the form of an excel file, that must be located in the same folder as the 

program. 

Columns 

Data sets should be organized in columns, one after another (Fig. 2). The first column of a data set must be temperature; 

the second column must be Cp calorimetry data after buffer-buffer baseline subtraction and concentration 

normalization. The calorimetry data can be both from the first run and from reheating, and are allowed to be of different 

length. Please, avoid missing data, delete respective value for the temperature if the Cp data for this value is unavailable.  

 

Fig. 2. An example of the input Excel file. 

Units 

The temperature can be either in oC or K; there are four accepted units for the calorimetry data: J/T/mol, kJ/T/mol, 

cal/T/mol, kcal/T/mol where T stands for either oC or K. All the data sets are automatically converted to K and kJ/K/mol 

after uploading. 

 

Rows 
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The first row is reserved for the number of the respective data set. The program treats an integer number (e.g. “1”, “2”, 

“4”) as the number of the data set for the first run and the non-integer number (e.g. “1.5”, “4.5”) as a respective reheated 

run. Thus, in the above example (Fig. 2) there are three data sets: #1, #2, #4; the first and the last sets contain reheated 

runs, whereas the second one does not. Each data set has to contain the first run and may contain one reheated run.  

The second raw is reserved for the scan rates in degrees per minute: heating rate for the first and reheated run must be 

in the first column of a data set, cooling rate must go in the first column of the reheated data subset. For instance, in Fig. 2 

data set #1 was collected at heating and cooling rate of 1 degree per minute, in data set #2 the heating was performed at 

2 degrees per minute, in data set #4 heating was done at 0.5 degrees per minute while cooling for the reheated run was 

at 2 degrees per minute. Only the values in temperature columns are taken into consideration.  

If the cooling rate is unknown or a rapid cooling was conducted, some estimate has to be put in. If enough time was given 

for the sample to equilibrate at low temperatures, the modeling of reheating is most sensitive to the actual cooling rate 

only at high temperatures, where the transition peak is observed. A good proxy for such rate would be r=∆T/∆t, where ∆T 

is the difference between the final temperature of the first run and the temperature of the start of the transition, and ∆t 

is time in minutes it took the machine to perform the cooling to the latter temperature. This time can be measured, for 

example, manually if the user has access to the online temperature readings.  

The final temperature of the first run must be inserted in the selected temperature units in the second row after the 

heating scan rate. In the example in Fig. 2 the final temperature of the dataset #1 was set at 50 oC, whereas the data set 

#2 and #4 had 51.5 oC and 62oC, respectively. 

Uploading 

Save your Excel file in the same folder and then start the Calfiter software as described in the previous chapter. In the 

Data upload panel (Fig. 3) type in the name of the file, the name of the spreadsheet and (optional) the Excel range (e. g. 

“A2:F68”).  

 

Fig. 3. Data upload panel. 

Choose the units for the data and press “Upload” button. Make sure you set the correct units in the upper left part of the 

program as the absolute values affect the shape of the fitted curve as well as the output figures. Once the program finds 

the file and the spreadsheet, it will automatically depict the data and enable other functions (Fig . 4)1. If it fails to do so, 

you will see a MATLAB message describing what has gone wrong.  

                                                           
1 If something goes wrong with the input data file, try using an example Excel file datafile_name.xlsx with some data provided with 
the software. No change of any settings is needed by default in the Data upload panel, just make sure that datafile_name.xlsx is in 
the same folder and press Upload upon starting the program. 
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Fig. 4. Uploaded data sets. Here datasets #1,2,4 from the file datafile_name.xlsx, located in spreadsheet_name spreadsheet, were 

uploaded. Data set #1 was collected at the scan rate of 1oC·min-1, data set #2 was collected at the scan rate of 2oC·min-1, data set #4 

was collected at the scan rate of 0.5oC·min-1. Additionally, datasets #1, 4 include reheating scans (at a cooling rate of 1 oC·min-1 and 

2 oC·min-1, respectively). 

You can re-upload the data at any point of your further analysis but all the analysis in the current window will be lost! 

In general, the simple models given in the software are a simplification of a real unfolding and, thus, applicable only to 

relatively simple unfolding profiles. Hence, if your data sets have more than one apparent peak, the program will warn 

you to be cautious during the data fitting and interpretation of your analysis as the unfolding of a protein may be 

exceedingly complex and demonstrate complicated protein-protein interactions that are not accounted for by the models 

in question. The warning will contain the data set number in the title and denote the peaks by red stars (Fig. 5). Please 

note that the algorithm for finding peaks has a threshold of 5%, consequently, not all the peaks might be detected as well 

as some of the apparent peaks might just stem from the noise in the data. 

 

Fig. 5. An example of the warning because of the multiple peaks detected during data uploading. Multiple peaks detected in the 

data are denoted by the red stars.   
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Step 2: Data pre-treatment 

This section explains the Data-pretreatment panel of the program. All changes in this section are reversible and do not 

affect data file used for uploading the data. 

Selection of data sets for analysis 

After the data is uploaded, the summary of data sets will appear in the “Data sets for analysis” field (Fig. 6). 

 

Fig. 6. Data sets selected for further analysis. 

The sets specified in this field will be used for fitting and depiction. You can delete data sets you are not interested in at 

the moment by changing this field. For example, you might need to do that if you want to fit different scan rates separately.  

The numbers in the “Data sets for analysis” field are consecutive. Hence, if the input file contains three data sets #1, 2, 

4 in the Excel file, they will be referenced as data sets number 1, 2, 3 in the “Data sets for analysis” field, respectively 2.  

You do NOT have to re-upload data after editing this field. Editing of this field will not affect current model or current 

values of parameters, so you can play with this field quite safely.  

Change of temperature range 

The program allows changing the input temperature range, for example, to exclude data that is of no interest or of poor 

quality. This can be done by checking the respective options in the Data-pretreatment panel (Fig. 7). 

                                                           
2 In order to avoid confusion it is advisable to name data sets in the data file consecutively. 
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Fig 7. Selection of the temperature range. 

Collation by scan rates 

This function (Fig. 8) is useful if your data sets show signs of parallel vertical shift with respect to each other, which is quite 

frequent, so we recommend that users always check this option. For each scan rate the program chooses the longest data 

set, shifts it to the origin and then aligns all the other data sets with the same heating scan rate as close as possible to the 

selected one by vertical parallel shifts only. Thus, neither peak temperatures nor peak shapes are affected by this 

transformation. 

Fig. 8. Collation by scan rates: (A) raw data, (B) collated data.  

Treatment of reheated runs 

Some reheated runs can be disregarded during the fitting, e.g. due to insufficient informational content or artifacts of 

measurement. This can be done by checking the respective checkbox and specifying which reheated runs you would like 

to disregard when fitting and depicting (Fig. 9). 

 

Fig. 9. Skipping of the specified reheated runs 
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Step 3: Plotting  

The depiction of the data and modeled curves is controlled by the three main buttons (Fig. 10). 

 

Fig. 10. Plotting of the specified data sets and modeled data. 

If you want to depict figures in a separate window, which will allow you to edit and save pictures, check “Depict in a 

separate figure”.  

The first button “Depict 1st runs” will show the first runs of the data and, if any model is selected, a respective modeled 

data in the top graph. The bottom graph shows modeled concentrations of protein states as functions of temperature 

which comprise the modeled data. Modeled data will also be decomposed into different peaks if the model has more than 

one step. 

The second button “Depict 1st and 2nd runs” shows reheated runs from the data and the modeled data if applicable. 

Cooling is shown in the bottom graph in dotted lines.  

In order to clear the axes, press the button “Clear Axes”. Any action in this section does not affect either parameters or 

the data; hence you can safely play with it. Notice that if the parameters of the model result in computational failure, the 

modeled curve will not be constructed. In this case, check that the parameters have meaningful values and try to shuffle 

them. Default parameters of the model should always give a modeled curve. 
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Step 4: Data fitting  

Main models 

This program allows the selection of the model from a drop-down menu 

(Fig. 11). Here N stands for the natural state, I is for an intermediate state 

and D denotes the denatured state. An equilibrium step is denoted with “=”; 

a one-way irreversible step is shown as “->”, a reversible step without 

equilibrium is given as “<=>”. Generally, it is better to start with a simple 

model to get at least the magnitude of parameters and then use these 

parameters as starting points for more complex models. 

1) 2-stage models  

These models imply only one peak 

a. N = D 

This is a simple one-step reversible transition. Remember, 

that the peak temperature, shape and height of the peak 

are determined by just two parameters: a melting 

temperature and an enthalpy change; 

b. N = D (Van't Hoff's) 

This is a one-step reversible transition with one additional 

parameter – Van’t Hoff’s enthalpy. This is a theoretical 

enthalpy used in equation for the equilibrium constant and 

it is mainly responsible for the shape of the peak. Ideally, its 

value will be equal to the enthalpy change. The ∆Hvh/∆H 

value less than 1 may indicate several intermediate states 

hidden in one peak, whereas greater than 1 value might be 

indicative of deoligomerisation; 

c. N -> D (k) 

This is the most basic irreversible model, which should be 

used if one notices scan-rate dependence or decay of the 

natural state after reheating; 

2) 3-stage models 

This set of models usually have two peaks, which is why when you press button “Depict 1st runs”, you will observe 

decomposition of the curve into two peaks.   

a. N = I = D 

This model assumes that both steps are reversible and at equilibrium during the fitting; 

b. N = I -> D 

Despite irreversible second step, the model treats the first step with an equilibrium constant in contrast 

to model (d) of this section; 

c. N -> I -> D 

Both steps of this model are irreversible; 

d. N <=> I -> D  

This is the most general Lumry-Eyring model with two rate constants responsible for the first step. Even 

thought this model is general, we recommend choosing it only if 2-a and 2-b failed to explain the data. 

Fig. 11. Data fitting panel 
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Note that DSC is an equilibrium measurement, thus if the first step has enough time to equilibrate at 

transition, data collected should not be sufficient to decompose the equilibrium constant K into two rate 

constants for the forward and reverse parts. This problem is quite common in kinetics and even in the 

case of small errors of fitting and narrow confidence intervals one cannot be certain that there is only one 

set of parameters explaining the data. This is also a reason why this model takes much time to find 

parameters. 

3) Other 

These are model with more than one intermediate. However, be cautious about them as the number of 

parameters is too large to produce reliable results. Moreover, a complex thermogram may indicate a complicated 

unfolding involving some aggregation, which is not accounted for in the models given. And even if it is not the 

case, from our experience we may conclude that only absolutely perfect initial estimates of the parameter can 

result in a meaningful output. Thus, use these models only coupled with other sources of information about 

unfolding such as kinetic experiments or structural analysis.  

a. N = I1 -> I2 -> D 

This is a four-stage model with the first step being in equilibrium; 

b. N = I1 = I2 -> D 

This is a four-stage model with the first two steps in equilibrium; 

If you have several clearly distinguishable and separated peaks, you can limit the temperature range for the area around 

each peak and fit these peaks separately. If you observe a fully reversible peak, we recommend fitting it in the following 

sequence: 

1-a, 1-b, 2-a 

If you observe fully irreversible denaturation with rapid decrease of the peak in reheating, we advise the following 

sequence: 

1-c, 2-b, 2-d 

However, the model selection is art rather than an algorithm, so please do not limit yourself to the above sequence of 

fitting as they cover only some special cases and are not universal. 

The parameters and the formulas for calculation are used in the same way as in the main article: T stands for either Tm or 

Tf depending on whether the step is reversible or irreversible, dH stands for ∆H, which is ∆H(T) at Tm or Tf respectively, 

DCp is ∆Cp, E is the energy of activation, Init. sl. is the slope of the baseline of the native state (see Fig. 11 for more detail). 

Each data set has an additional additive parameter that stands for the vertical shift of the whole dataset, but it is calculated 

automatically and is not shown in the software. All the units are per mole of the protein. After the fitting has been 

completed, estimates of the 95% symmetrical confidence intervals calculated by standard MATLAB function nlparci will 

appear next to the parameters. 

Initial parameters 

One can hardly overestimate the importance of initial parameters for successful fitting. You can set up initial guesses in 

the parameter window. By clicking on the plotting buttons you can see whether your initial guess results in curves close 

to the data. The most sensitive parameters are the melting temperature for a reversible model and energy of activation 

for an irreversible model.  
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In order to fix some parameters check the checkbox next to the parameter field. It is highly recommended to fix all but 

one ∆Cp’s for every peak as in general the data is usually not sufficient to discriminate between different ∆Cp’s and the 

fitting may go into the wrong direction.  

Figure 12 illustrates how initial parameters can be calculated.  

 

Fig. 12. Initial estimates of the model parameters. 

Again, the most important parameter is Tm (or Tf), whose initial value in Kelvin! (1 K = -272,15 oC) should be set at the 

apparent peak temperature. If more than a single-step transition is used for one apparent peak, choose the second 

temperature Tm (or Tf) equal to the peak temperature plus 3-5 degrees. ∆H value corresponds to the area under the peak 

and can be approximated by half of the peak height multiplied by the peak width. ∆Cp value can be estimated as a 

difference between the baselines for states before and after the transition. Finally, the starting point of the native state 

base line and the slope should help you choose the starting parameters for B0 and B1, respectively.  

Time delay before cooling 

In order to model cooling and reheating the software assumes that there was no time delay between the end of the first 

run at the specified terminal temperature and the start of cooling at the specified cooling rate (see Data upload section). 

In MicroCal VP-Capillary DSC system (originally GE Healthcare, Sweden, currently Malvern Instruments Ltd, the UK) one 

can set this parameter at zero manually at the beginning of the scan as is mentioned in the user guide of the instrument. 

Nonetheless, if the time delay cannot be controlled manually but it is constant for all the scans, one can specify this value 

in Delay before cooling window. In this case before integrating of all the equations responsible for cooling, the software 

will calculate the change to the fractions of the protein due to keeping the cell at the terminal temperature for the 

specified amount of time in seconds. 

Fitting procedure 

When the dataset are specified, the model is selected and the initial parameters are set, it is time to proceed to the fitting. 

The fitting function used is lsqcurvefit. Since fitting to some models is quite time-consuming because of the large number 

of parameters, the following recommendations may prove useful: 

 Start with only a few most representative data sets for fitting, and then add the remaining data sets to increase 

the quality of the fit;  
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 Set the maximum number of iterations at 10-20 in the beginning; if the direction of the fitting is satisfactory, 

increase the number to 100 iterations or more; 

 If there are distinguishable peaks in the data that might not affect each other directly, try fitting into one peak at 

a time by setting the appropriate temperature window on the Data pre-treatment panel (Fig. 7); 

 In the beginning, fix all but one ∆Cp at zero. The non-zero ∆Cp can be fixed at the value as described in Fig. 12. Fit 

the data and only when all the remaining parameters provide reasonable fit, unfix the ∆Cp’s; 

As soon as fitting starts you will see a progress bar that shows the ratio of executed iterations to the maximum number 

you specified. It also shows the total number of function valuations3.  

We did our best to strengthen the algorithms but one can never be sure that there will be no error of calculation. If the 

progress bar is stuck in one position for over 1 minute you can try to press “Cancel” and wait for a while. If nothing happens 

within another minute, you might have to restart the program. In this case try to reduce the number of datasets and/or 

change initial values of the parameters. It is always better to start with just a few datasets and then increase their number 

(you do not need to re-upload the data, just change the datasets in the “Data sets for analysis” window). However, should 

you encounter a persistent error, feel free to send the screenshots and the input datasets to us. 

Analysis of residuals for goodness-of-fit  

We provide the user with several tools for analyzing the goodness-of-fit by quantification of residuals.  

The first button “Plot residuals” depict the histogram of the residuals normalized to the probability density function and 

their values as a function of time (Fig. 13-14). In the first graph of the residuals one can estimate whether all the residuals 

are within the practical level of tolerance denoted by dashed red line. We chose 5% of the overall signal change as we 

deem this level reasonable for other measurements involved in DSC experiments such as the measurement of protein 

concentrations. Moreover, if the peak is less than 5%, it is hardly distinguishable from the random noise of the data. 

Additionally, the software calculates the three sigma level of tolerance (dashed green line) based on the interpolation of 

the multiple curves at the single temperature point. This threshold is calculated only if the data sets with the same scan 

rate are selected. Moreover, it is expedient to use this threshold only given a large number of data sets fitted 

simultaneously. That is why the software will warn about the curves, the residuals of which are outside the practical level 

only. 

The second plot is a histogram with a blue line showing the normal distribution with the same sigma as that of the 

residuals. The fit is reasonably good when there is only one pronounced peak and the residuals are symmetrically 

distributed around the zero without any skew.   

 

                                                           
3 If you do not see the progress bar, something could be wrong with the input. Please, check that you filled the fields properly, e.g., 
you have not accidentally put text data into parameter fields. 
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Fig. 13. The residuals (left) and their histogram (right) indicate large errors of the estimate and poor quality of the fit. The red 

dashed line indicates a 5% practical interval; the green dashed line is based on the standard deviation of the data if available (the 

three sigma rule). In this example, the residuals surpass both these threshold and are neither symmetric nor single-peaked in the 

histogram plot. 

 

Fig. 14. The residuals and their histogram indicating small errors of the estimate and acceptable quality of the fit. The red dashed 

line indicates a 5% practical interval; the green dashed line is based on the standard deviation of the data if available (the three 

sigma rule). In this example, some residuals surpass three sigma of the data but all of them fall within the practical tolerance 

interval. The histogram is quite symmetrical and does not seem to have more than one apparent peak. 

Alternative refolding 

It might be the case that the protein does not refold to its natural state, but to some alternative conformations. There are 

two ways of checking whether there are any signs of such an unusual folding using our software. The first way is to look 

at the standard deviation of the residuals upon obtaining a good fit as was described above (Fig. 15). If the standard 
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deviation of the reheating (the second value) is no greater than that of the first run (the first value), the residuals do not 

imply that reheating is not predicted correctly according to the model. A one-sided rule is selected due to the fact that the 

signal from reheating is usually of a smaller magnitude, consequently, its residuals might have a smaller standard 

deviation. Thus, the alarming case is when the standard deviation of the residuals from reheating is much greater than 

that from the first run.  

 

Fig. 15. The standard deviations of the residuals calculated for the first run and reheating separately. 

Another way of analysis of alternative conformation is the button “Check refolding”. It displays three graphs: the 

histograms of the residuals of the first run and reheating separately, the average distances, and standard deviations of 

the residuals per each data set (Fig. 16).  

 

 

Fig. 16. Top: an example of the output of the button “Check refolding” that implies alternative conformation. Bottom: an example 

of the output of the button “Check refolding” that does not imply any alternative refolded conformations. In the top graphs the 

histogram of the residuals (left) shows some tail for reheated runs, the graph with average distances (middle) has two points outside 

the practical level of tolerance, and the standard deviations of the residuals (right) for reheating significantly exceed those for the 

first run. In the bottom graphs the residuals behave similarly so no alternative conformation is implied by the data. 

As far as the first graph is concerned, one should see the dissimilarity of the histograms in terms of the peak value, 

presence of a significant skew and incomparable standard deviation to conclude that there might be an alternative 

refolding.   
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The distance graph shows the relationship of the average distance between the fitted curve and the data for each dataset. 

As with the standard deviation, one would expect the distance to the reheating to be greater than that to the first run to 

conclude that there might be an alternative conformation involved in refolding. There is also a practical level of tolerance 

depicted in the dashed red line and calculated as per above. If this level is surpassed by any point, there are some grounds 

to suggest an alternative refolding. Consequently, a more close examination will be required. 

In case of the plot with standard deviations, the green line is y=x, whereas the red line is higher by the one third of the 

practical level of tolerance. Ideally, all the points should lie below the green line. As soon as there are points above the 

red line, one may assume that the reheating is not predicted as good as the first run is according to the model, thus an 

alternative refolding might be taking place. 

In summary, we would like to stress that the purpose of the software is not to analyze the alternative conformation. 

Rather, the aim of this module is to raise the red flag if the data might suggest such refolding in order to protect one from 

wrong interpretation of the fitting in complicated cases. 

Step 5: Exporting 

The program allows exporting the results into an Excel file specified in the lower left box (Fig. 16). 

 

Fig. 16. Exporting of the results into an Excel file. 

The file has four spreadsheets. The first one is called “Input” and lists all the data sets used for fitting, i.e. selected in “Data 

sets for analysis” and pre-treated data. You can use this spreadsheet to upload the data in future but do not forget to 

specify the cell range from B1 on. 

The second spreadsheet “Output” comprises modeled data for the same temperature points decomposed into peaks. The 

resulting curve is the sum of the values for each temperature point. Note that for illustration purpose, the starting point 

for the peaks in the graphs is adjusted to the starting point of the first peak, which might result in some discrepancy with 

the output Excel file. 

The third spreadsheet “Fractions” saves the modeled fractions of each step. You can see the graph in the lower axes of 

the program. The data for reheated column shows the cooling process. 

Finally, the fourth spreadsheet “Parameters” incorporates all the parameters of the model with the 95% confidence 

intervals as calculated by standard Matlab function nlparci. Notice that this function assumes asymptotic normal 

distribution of the optimal parameters which might not be exactly the case in non-linear fitting, especially taking into 

account numerical integration inside each step of calculation. However, this is the simplest and readily available estimator 

of the errors of fitting. 

  



19 
 

Disclaimer 

CalFitter is intended for research purposes only, not for commercial use. This is a software tool for a non-profit use by 

academic and nonacademic community. The responsibility of the authors is limited to applying best efforts in providing a 

useful tool.  

Support 

Use following e-mail address to ask questions and report bugs: dscfitter@gmail.com.  
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Please, cite the following article whenever you use the CalFitter in your research:  
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