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    $\begingroup$
    
                
I know that when plotting CDFs, ECDFs, or PDFs by using finite samples, we must be doing some form of interpolation.


As far as I guess, empirical cumulative density functions (ECDFs) perform linear or stair-case interpolation in most software that plot them. Which is a rough interpolation with sharp edges.


But my eyes (and the natural neural network in my head) can automatically interpolate smooth curves by looking at the rough ECDFs. Which is nice in my view.


Alternatively, I can represent that ECDF into a PDF. But this will require me to interpolate using a software that is different than my eyes (and the natural neural network in my head). Usually such software didn't have the chance to evolve for billions of years (which I had), and usually we end up with KDE where we need to pick a kernel and a bandwidth which affects how the smoothing of the interpolation. And I cannot use parametric density estimation methods because the goal here is to explore an empirically collected sample points. Assuming any known distribution will reduce my ability in identifying the true distribution.


The problem I face when I look at PDFs is that I always worry about how the smoothing is affecting the shape of the PDF to that extent that I end up asking my self: should I believe this PDF?


However, I don't face the PDFs problem above when I look at ECDFs as I know that what I look at is the result of very primitive interpolation (linear/stair-case) that cannot be too misguiding to my eyes.


So my questions are:


	Is the problem above really a problem? Or is it a side effect of simply me not knowing enough about statistical methods of visualizing the data?
	Is there anything in the tool-kit of statistics that can solve my PDF problem above?
	What are generally the preferred data exploring methods that are usually used as first-attempt methods?


    


        
            
                
                    
                    	data-visualization
	density-function
	cumulative-distribution-function
	empirical-cumulative-distr-fn


                

            

        


    
        
            
                




    

        
            Share
        


            
                Cite
            


                    
                        Improve this question
                    


                
                    
                        Follow
                    
                







    

    



            


            
                
    
        
            asked Jun 27, 2016 at 4:32
        

        
    

    
        

    

    
        cavemancaveman
        
            2,70122 gold badges2121 silver badges3434 bronze badges
        

    





            

        

    

    $\endgroup$






             
    
        
            

	    


        
                    Add a comment
                 | 
            
        
         
    

    







                
                
                
                    
                    
                        
                            
                                
                                        2 Answers
                                    2
                                

                            

                            
                                


    
        
            Sorted by:
        
        
            Reset to default
        
    

    
        
                        Highest score (default)
                    

                        Date modified (newest first)
                    

                        Date created (oldest first)
                    


    





                            

                        

                    



                                    


    
        
            
        
            
        
        
            5
        

        
            
        


        

    
    








            
                
                    
                

            


    
    




        


        


    $\begingroup$
    
I'd say, if you're interested in the CDF, then plot the CDF. If you're interested in the PDF, then plot the PDF (which you'll have to estimate). They're useful for different purposes. For example, the CDF makes it easy to identify quantiles of a distribution, which are not as obvious in the PDF. The PDF makes it easy to identify the modes and shape of a distribution, which is not as obvious in the CDF (that would require mentally differentiating your mentally smoothed PDF).


Histograms and kernel density estimators are the most popular ways to estimate a PDF nonparametrically, and they generally do a fine job. You're right not to blindly trust an estimate with arbitrary parameters. Some ways around this problem are: 1) If you're just eyeballing things, plot the PDF for multiple choices of the parameter (e.g. bin number, kernel bandwidth). Your mental assessment of the goodness of each estimate will be related to what level of roughness vs. structure looks right to you, based on prior knowledge/assumptions about the distribution. You can also plot confidence intervals to help you see whether you're undersmoothing. 2) Choose the parameter in a principled way (e.g. using cross validation or a formula based on asymptotic assumptions).


Looking at the empirical CDF won't give you the PDF for free. For example, try smoothing it (or fitting it with some nonparametric regression method) and then differentiating to obtain a PDF. This can be certainly done, but you'll find that the result is highly dependent on the smoothing/fitting parameters, which puts you in the exact same situation as having to choose the number of histogram bins or kernel bandwidth. You could say that, when you smooth/fit the empirical CDF, you can eyeball how good the match is. But, you're still left with the problem of deciding whether small wiggles are real or not, just like with a histogram or KDE.
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    $\begingroup$
    
(I'll try to avoid rehashing issues that are already well covered in the other answer; in particular I strongly agree with its first paragraph and much of the remainder, though I will expand slightly on one of its points along the way.)


If you're comfortable with some smoothing by eye, make your density estimates (like histograms or KDEs or whatever else) rougher than the supposed "optima" offered by many packages. They are generally aimed at giving minimum MSE estimates of the density under some set of assumptions, and while they work well for what they're designed for, they're not optimized for what they're actually used for. 


For visual impression purposes -- where as you note, you already smooth by eye -- I think they oversmooth, often quite heavily.


I'll often use the default and half of the default as binwidth/bandwidth - and sometimes halve it again - to give several views of the data at different settings (the choice of kernel is generally less critical).

    

    
        
            
            
                




    

        
            Share
        


            
                Cite
            


                    
                        Improve this answer
                    


                
                    
                        Follow
                    
                







    

    



            



            
                
    
        
            answered Jun 27, 2016 at 7:09
        

        
    

    
        

    

    
        Glen_bGlen_b
        
            281k3737 gold badges624624 silver badges1k1k bronze badges
        

    





            

        

        
    
    

    $\endgroup$






             
    
        
            

	    


        
                    Add a comment
                 | 
            
        
         
    

    





                        
                            
                                
                                
                                
                                
                                    Your Answer
                                

                                    







        
            
                

                
                    
                        
                    

                    

                

            

        


    
    
        Thanks for contributing an answer to Cross Validated!
	Please be sure to answer the question. Provide details and share your research!

But avoid â€¦
	Asking for help, clarification, or responding to other answers.
	Making statements based on opinion; back them up with references or personal experience.

Use MathJax to format equations. MathJax reference.
To learn more, see our tips on writing great answers.

    

    
        
    




    
        Draft saved

        Draft discarded

    



            

            


        
            
            
        






                                
                                                
                
                    
                        Sign up or log in

                        
                        
                             Sign up using Google
                        

                        
                             Sign up using Facebook
                        

                        
                             Sign up using Email and Password
                        

                    

                    
                    
                    Submit
                    
                                Post as a guest

            
                
                    Name
                    
                        
                    

                

            

            
                
                    
                        
                            Email
                            Required, but never shown

                        

                    

                    
                        
                    

                

            


                    

                

            

            
            
                        Post as a guest

            
                
                    Name
                    
                        
                    

                

            

            
                
                    
                        
                            Email
                            Required, but never shown

                        

                    

                    
                        
                    

                

            


            


                                


                                    
                                        
                                            Post Your Answer
                                        
                                        
                                            Discard
                                        
                                            
                                                By clicking â€œPost Your Answerâ€�, you agree to our terms of service and acknowledge you have read our privacy policy.
                                            

                                    

                                    

                            



                            
                                

Not the answer you're looking for? Browse other questions tagged 	data-visualization
	density-function
	cumulative-distribution-function
	empirical-cumulative-distr-fn

 or ask your own question.                                

                            
                

            


            

        

    
    
        	
                            Featured on Meta
                        
	
            

            

            
                Our partnership with Google and commitment to socially responsible AI
            

        
	
            

            

            
                Shifting the data dump schedule: A proposal
            

        


    




    

		




        

    


        
            Related

            
                    
                        
                            18

                        
                        Alternative to sieve / mosaic plots for contingency tables
                    

                    
                        
                            10

                        
                        Best way to evaluate PDF estimation methods
                    

                    
                        
                            5

                        
                        Find the PDF from quantiles
                    

                    
                        
                            4

                        
                        Perfect Prediction: Why Would We Ever Use a Statistical Model?
                    

            

        

        



    
    
        
            Hot Network Questions
        
    

    	
                

                    How to remove the smell of bicarbonate of soda?
                

            
	
                

                    Why is builtin sorted() slower for a list containing descending numbers if each number appears twice consecutively?
                

            
	
                

                    Instrumenting PCBs for current consumption
                

            
	
                

                    Should under slab basement plumbing include a trap for the shower?
                

            
	
                

                    Why is the lunar relief not visible in photographs of solar eclipses?
                

            
	
                

                    What's this vintage diode(?) from the 1970s?
                

            
	
                

                    Children's book about a cat named Clara and a cat named Mrs. Cat
                

            
	
                

                    What to do about overhead lights when taking headshots?
                

            
	
                

                    Bi weekly salaried question!
                

            
	
                

                    May Jews fulfil 100 daily berachot by listening to the berachot recited by others?
                

            
	
                

                    What are the consequences that European standards being cited in law must be publicly accessable, but are protected by copyright?
                

            
	
                

                    How did the AOL software provide internet access to other applications running on Windows 95/98?
                

            
	
                

                    Cutting machine with Linux: fsck died with status code 4
                

            
	
                

                    What does an SD Card do internally during the 74 clock cycles at startup
                

            
	
                

                    both of my parents are dead or both of my parents were dead
                

            
	
                

                    Is there a relationship between καθαιρέω ("destroy") and καθαίρω ("purify")?
                

            
	
                

                    Burial Traditions
                

            
	
                

                    How can I make this grunge texture
                

            
	
                

                    Applications of Categorical Logic to Logic
                

            
	
                

                    What happens when Congress violates the Constitution through inaction?
                

            
	
                

                    Is knowledge non-physical?
                

            
	
                

                    How to reproduce this kind of wavy line?
                

            
	
                

                    Is there a language to write programmes by pictures?
                

            
	
                

                    Why should I use 多く instead of 多い in the sentence: 留学生はアジア人が多く
                

            



        
            more hot questions
        



                
        
            
            Question feed
        
    

    
        
            
                Subscribe to RSS
            

            
                
                    
                        Question feed
                        To subscribe to this RSS feed, copy and paste this URL into your RSS reader.

                    
                

                
                    
                    
                

            

            
                
            
        

    




    








                        

        

    


        
    

        
    
        
            
                    
                        Cross Validated

                        	Tour
	Help
	Chat
	Contact
	Feedback


                    

                
                    Company

                    	Stack Overflow
	Teams
	Advertising
	Collectives
	Talent
	About
	Press
	Legal
	Privacy Policy
	Terms of Service
	Cookie Settings
	Cookie Policy


                

                
                    
                        Stack Exchange Network

                        	
                                
                                    Technology
                                
                            
	
                                
                                    Culture & recreation
                                
                            
	
                                
                                    Life & arts
                                
                            
	
                                
                                    Science
                                
                            
	
                                
                                    Professional
                                
                            
	
                                
                                    Business
                                
                            
	
                                
                                    API
                                
                            
	
                                
                                    Data
                                
                            


                    

                

            
            
                	Blog
	Facebook
	Twitter
	LinkedIn
	Instagram



                
Site design / logo © 2024 Stack Exchange Inc; user contributions licensed under CC BY-SA.                    rev 2024.3.7.5898
                

            

        


    


    

            
            
            
        
        
            


    
    